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Conference Background
The 2™ Suan Sunandha National and International Academic
Conference on Science and Technology (SsSci2019)
“Science, Technology and Innovation for Sustainable Development”

©

The 2" Suan Sunandha National and International Academic Conference on Science and

Technology, entitled "Science, Technology and Innovation for Sustainable Development" is the
prestigious event organizes by Faculty of Science and Technology, SSRU, to provide an excellent
platform for the national and international academicians, researchers, industrial participants and
students to share their findings and establish collaborations with each other’s and experts. The
conference will be held in Bangkok, Thailand on 8" November 2019.

The key intention of this conference is to provide opportunity for the national and
international participants to share their ideas and experiences. In addition this conference will help
the delegates and participants to establish research or business relations and future collaborations
in their career path nationally and internationally. We hope the outcome will lead the major impact
on updating the knowledge and research base scopes of conference’s eight major topics.

This Conference is sponsored and organized by Faculty of Science and Technology, Suan
Sunandha Rajabhat University. The conference would offer a large number of invited lectures and
presentations from distinguished speakers. The best paper awards will be given for the papers judged
to make the most significant contribution to the conference.

This conference provides respectable platform and decent opportunity for participants to
exchange knowledge, share experiences and develop connections with faculty members,
researchers from academia, industry, government and students. The conference includes eight major
research areas:

1. Computer Science and Information Technology

. Mathematics and Statistics
. Physics and Energy

. Chemistry and Forensic Science

. Environmental Science and Technology

2

3

il

5. Biology, Biotechnology, and Microbiology

6

7. Food Science and Technology, and Home Economics
8

. Sports and Health Science
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WRANNTIN wasHauayu
Conference Co-hosts and Supporters
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diinanuaugnIINNINITEANAnK

Office of the Higher Education Commission

A11NUAMENTTUNTITEUAIYA
National Research council of Thailand

Faculty of Science

University of Hradec Kralove (Czech Republic)

—

Okayama University (Japan)

OKAYAMA

UNIVERSITY

Ho Chi Minh City Open University

(Vietnam)
Kazan Federal University (g Kazan Federal
(Russian Federation) UNIVERSITY
Chia Nan University of Pharmacy and Science [ ﬁ?
(Taiwan) ”‘@;);{&“‘

WIME§e v el ﬁ ( \

Chiang Mai Rajabhat University

Facutty of Sclence and Technciogy
‘Ching Mai Rasbhat Universiy

U INGIRETIVI)UATATTITUIY
Nakhon Si Thammarat Rajabhat University

W IngdesvAna1Ue
Lampang Rajabhat University

UM AINYITYTIVAUMETAY
Rajabhat Mahasarakham University

U INENFEVANaNaUAT
Sakonnakhon Rajabhat University

WIS TvAgasuns
Surindra Rajabhat University

WNIMERE YA AyaaIRsI
Pibulsongkram Rajabhat University
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Conference Co-hosts and Supporters

UININYIRUTIVH VNGRS
Thepsatri Rajabhat University

IR TV UATIYEN
Nakhonratchasima Rajabhat University

NAKHON RATCHASIMA RAJABHAT UNIVERSITY

o o o o L
UMINGIFETNWAYNYTYT e
Phetchaburi Rajabhat University A
uStm anlafia i ¥38ad (Usemnelne) S1dm analytikjena
Analytik Jena Far East (Thailand) Ltd. A Endress tHauser Company
V3o Salawunes ain sf HISTOCENTER
Histocenter Co,.Ltd (Thailand) o -
U3En Ansnauedle@ioa 91n SITHIPORN),

Sithiphorn Associates Co.,Ltd. associates

US9n 1w leeud I1in

Vana Science Co.,Ltd. IANA
SCIENCE
Ut glufin wouunda wouvi loudiile3e u AE
AoutaLAWY 7R
UNITED ANALYS' NEE!

CONSULTANT ¢ NY LIMITED

United Analyst and Engineering Consultant Co., Ltd.

USE¥ wasa 31179 MERCK

Merck Ltd.
IS
U 9o da im SCI
Scispec Co., Ltd. SPGC

- o2 P )
VTN INBDINU LBALNBT 91NA '
PerkinElmer Co., Ltd. PerkinElmer’

For the Better
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Conference Committee

ngupsuiamesuazmalulagasauma
1 999ans19N38 ANes 189
Assoc. Prof. Dr. Phayung Meesad
2 fHemans1nsd asuudies Saudsaeddl
Asst. Prof. Dr. Montean Rattanasiriwongwut
3 59IENENS1A138 ATNSOR WRAlanIng
Assoc. Prof. Dr. Ponrudee Netisopakul
4 gemansnnsdydind walyniiad
Asst. Prof. Dr. Chutipuk Kemwimoottiwong
5 feemans1sd ns.suty Jusy
Asst. Prof. Dr. Ronnachai Chuentawat
6 813 ATUNAR FIATIEN
Dr. Noppadon Phumeechaya
7 fHemansnsd asiIng deus
Assist. Prof. Dr. Pijittra Jomsri
nguAtinAENS a6A
1 509mans19158 ag.aglud durad
Assoc.Prof. Dr. Chartchai Leenawong
2 fwmansasd ns3lsod fndy
Asst. Prof. Dr. Wirot Tikjha
3 {PeMans1nsed sy &
Asst. Prof. Dr. Boorapa Singha
4 fehemans1ansd as.uny Tunsege
Asst. Prof. Dr. Bongkoch Nimtrakul
5 APemansnsd avung lafius
Asst. Prof. Dr. Nop Sopipan
neaidnd wisay
1 femans1ansd as.ugui aided
Asst. Prof. Dr. Naruebodee Srisang
2 {Hemans1sd AsuITIM Nol
Asst. Prof. Dr. Navavan Thongmee
3 919138 A5, By Jndad
Dr. Chanade Wichasilp
4 138 as.unsal USnysae
Dr.Pakorn Preechaburana
5 {Yiemansansd asduniend AeAdynad
Asst. Prof. Dr. Kanthapat Kitti-atchawan
6 HUIEAMansI9138 ASluNgiY a1usil
Asst. Prof. Dr. Kheamrutai Thamaphat
7 593ER319138 AR 915U
Assoc. Prof. Dr. Narong Sangwaranatee
8 39INANI19138 N385 BVSWIY

Assoc. Prof. Dr. Ammara Ittipongse
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King Mongkut’s University of Technology North Bangkok
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King Mongkut’s University of Technology North Bangkok

andumalulagnsyasundninaummisainn szl
King Mongkut's Institute of Technology Ladkrabang
IR VATl

Chiang Mai Rajabhat University
IR T BAUATINFEN

Nakhon Ratchasima Rajabhat University

N IMeNdu A UATUTY

Nakhon Pathom Rajabhat University

U INede v auEum

Suan Sunandha Rajabhat University

anfumalulagnszaeuindninaummsaiansy e
King Mongkut's Institute of Technology Ladkrabang
wnIeayNvAyaaIasm

Pibulsongkram Rajabhat University
UAIMIAE BN Te sl

Chiang Mai Rajabhat University
WAINNRETVAYNARS

Thepsatri Rajabhat University
WINNFETVAUATIIVENN

Nakhon Ratchasima Rajabhat University

andumnalulagnsyasunaninauviisainn szl
King Mongkut's Institute of Technology Ladkrabang
W IngnaeNua)iyadnTIl

Pibulsongkram Rajabhat University

IR BTt

Chiang Mai Rajabhat University
WNINeFEsTIUAERNS

Thammasat University

UINNRYTIVAWERT

Thepsatri Rajabhat University
wninendemalulagnszaounasuys

King Mongkut’s University of Technology Thonburi
WIS UAY UM

Suan Sunandha Rajabhat University
WISV UM

Suan Sunandha Rajabhat University
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Prof. Pol .Maj. Gen. Patchara Sinloyma
F9IANANTIA15E WU TINeN 1559 Fvyaelve
Assoc. Prof. Pol. Col. Witchuvanit Witchuvanit
HY8mMans19138 As.3ANTI Junzudl

Asst. Prof. Dr. Rapiphun Janmanee
HYI8AMans19138.03.818513 Nowniey

Asst. Prof. Dr. Saithan Thongphrom
HY8mMans19138 A3, @3198 auuy

Asst. Prof. Dr. Sarawut Somnam
HYemans1sd as.daddn qud1sey

Asst. Prof. Dr. Wallika Suksomran
fnmans1anss as.suIng wWasinan

Asst. Prof. Dr. Thanakorn Pluangklang
feemansnansd asadan seuatan

Asst. Prof. Dr. Wanida Wonsawat

919158 A% WaBENIIY logniin

Dr. Ploysai Ohama
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11

12

13

14

15

399A1EART1A3Y A5 U3 Fuifinad

Assoc. Prof. Dr. Kooranee Tuitemwong
39INEANT19158 A3.5YAMU 3TN

Assoc. Prof. Dr. Touchkanin Jongjitvimol
HYI8AanI19138 A5.30A3U fauas

Asst. Prof. Dr. Chisiri Konkong
HY18Mans1n3d as.nvlinn gaum’

Asst. Prof. Dr. Kotchanipha Udomthawee
Heerans19158 ns.nqual Tunes

Asst. Prof. Dr. Krit Pinthong
feemansnasd as.Anddng lufinevioised
Asst. Prof. Dr. Kittisak Chotikadachanarong
919138 s.nANa dlgiey

Dr.Pakkakul Sangsuriya

HYI8AanT138 Asiieuie Pius

Asst. Prof. Dr. Thiamhathai Choopan
919138 A3.l05INg Shulsavined

Dr.Triwit Rattanarojpong

HYIA1AnT19138 A, DUTHUS §93uns
Asst. Prof. Dr. Amornpan Ajjimaporn
HHI8AanI19138 A.Aunu ngyatinug
Asst. Prof. Dr. Chantana Kankamol
;:I‘zhamam%nsé 75.08¥A" 91918N5NNT
Asst. Prof. Dr. Piyada Achayuthakan
919198 03 Jun Wugity

Dr.Wattana Panphut

Dr. Mohammad Bagher Javadi Nobandegani

Dr. Ha Thanh Dong
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Royal Police Cadet Academy
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Royal Police Cadet Academy
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Pibulsongkram Rajabhat University
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Phuket Rajabhat University
WNIMERE VATl

Chiang Mai Rajabhat University
WIMEIRETIVA NS

Thepsatri Rajabhat University
IR TBAUATIIVE
Nakhon Ratchasima Rajabhat University
U INYIFY UL e ue i

Suan Sunandha Rajabhat University
WISV e ueium

Suan Sunandha Rajabhat University

UINEFNATAERS

Kasetsart University
WIS A RyaaInsI
Pibulsongkram Rajabhat University
wnIeae A RyaaIasIm
Pibulsongkram Rajabhat University
WInendesvigasuns

Surindra Rajabhat University
WInendesvigaiuns

Surindra Rajabhat University
UAINIAE Yo sl

Chiang Mai Rajabhat University
AudiugimnIsuLazmalulaginmuviani

National Center for Genetic Engineering and Biotechnology

WINNFETVAUATIIVENN
Nakhon Ratchasima Rajabhat University
WM aEmAlLLAENTEARUNATUYT

King Mongkut’s University of Technology Thonburi

UNINYIFBURAS

Mahidol University

UM INYT VAT

Suan Sunandha Rajabhat University
UMINGT TV AU

Suan Sunandha Rajabhat University
UMINGT TV AU

Suan Sunandha Rajabhat University
UMINGTETIUL AU

Suan Sunandha Rajabhat University
UMINYTETIVL AU

Suan Sunandha Rajabhat University
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F99NANT1A158 As.gwn Aaurtiunna
Assoc. Prof. Dr. Suthep Silapanuntakul
309A18MT1158 A3.LUgyanTal Uszans
Assoc. Prof. Dr. Benjaphorn Prapagdee
HYemans9138 as.nging legmuun
Asst. Prof. Dr. Charnwit Kositanont
HYemans9138 st anslngu
Asst. Prof. Dr. Saowanee Wijitkosum
HYemans19138 35100 AI5135h
Asst. Prof. Dr. Thaunwadee Srithawirat
HY8mans19138 A3.1aNiansd asius
Asst. Prof. Dr. Khamanitjaree Saripan
399A1an319158 Aslnyad uIumas
Assoc.Prof.Dr.Paiboon Jeamponk
HYemans19138 3000 fxlum
Asst. Prof. Dr. Anat Thapinta
399MNARTITEAINLG YBuUNS
Assoc.Prof.Sivapan Choo-In
HY8Mans19138 AIALIRY gn1sana

Asst. Prof. Dr. Tatsanawalai Utarasakul
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Assoc. Prof. Dr. Chuenchit Boonchird
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Assoc. Prof. Dr. Tasanee Limsuwan
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Assoc. Prof. Dr. Khongsak Srikaeo
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Asst. Prof. Dr. Teerin Chysirichote
919138 A3.590 S35y

Dr. Thanida Chuacharoen
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HHeans1ansd asalinn vanetaulnena
Asst. Prof. Dr.Wanida LAIWATTANAPAISAN
{terans19158 ns.auduaun iing
Asst. Prof. Dr. Somjintana Toutip
HYemans158 as.vyia foinla

Asst. Prof. Dr. Chayanit Luevanich
HYI8Aans19158 As.0usHuS §93uns
Asst. Prof. Dr. Amornpan Ajjimaporn
013159 uHnT Wuvideyan

Ampika Nanbancha

Editorial Board
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HYI8AanI1138 as.0100R Aylum
Asst. Prof. Dr. Anat Thapinta
Prof. Dr. Hongjoo Kim

Prof. Dr.-Ing. Mitra Djamal

Assoc. Prof. Dr. Nguyen Hieu Trung
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Mahidol University
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Kasetsart University
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King Mongkut's Institute of Technology Ladkrabang
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Suan Sunandha Rajabhat University
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Chulalongkorn University
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Mahasarakham University
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Phuket Rajabhat University
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Mahidol University
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Prof. Dr. Subhash C. Pandey

Prof. Emeritus Manit Rappon
Assoc. Prof. Dr. Thanh Son Dao
Dr. Soo Rin Kim

Dr. Vinh Truong Hoang

Dr. Wong Tze Jin

Dr. Stephen Raymond Morley

Editorial Managers
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11
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Asst. Prof. Dr. Anat Thapinta
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Dr. Wattana Panphut
NA.A3.YAUEY @MTaNa

Asst. Prof. Dr. Tatsanawalai Utarasakul
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Asst. Prof. Dr.Pijittra Jomsri
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Dr.Nich Wongsongja
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Dr. Thanida Chuacharoen
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Dr. Sansanee Sansiribhan
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Dr. Chookait Pudprommarat
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Dr.Suriyan Sompong

Journal of Environmental Research and Development
(JERAD), India
Lakehead University, Canada

Vietnam National University, Vietnam
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Ho Chi Minh City Open University, Vietnam
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08.00 - 09.00 . amzifou m Vinadunihvonssqungisuuedagy tu 3
09.00 - 09.15 . NANTIBUNTUTEYY
Tog  {928A180519138 As.00iR Azlunn
ANUARMEINEIAERSUAzImALULaE
09.15 - 09.30 w. naiUansuseyy
Ty 529ANEAS19758 AS.ALAY LNAITY

B8NTUANMIINES YA AU UM
09.30 - 10.00 u. - fSueuvesiisednundnnnsiuuazansnIng iy
- WBNBUTIIAUNANUITUAAU TI1UIU 3 51973
Ty 599ANEAS19158 AS.ALAY LNAITY
B3NTUANMIN YT VA AU
10.00 - 10.30 u. UssEefeY 1309 “Recent Technology Breakthroughs in the Control
of Iron Deficiency Anemia”
1ne  Prof.Dr.Michael Bruce Zimmermann

Zurich Swiss Federal Institute of Technology (ETH), Switzerland

10.30 - 11.00 w. UssEnefivy 13049 “Universities Facing Severe Challenges of Fewer
Children Trend and International Competition”
1ne  Prof.Dr.Chih-Hsiang Liao

Vice President of Chia Nan University of Pharmacy and Science, Taiwan

11.00 - 11.15 u. SuUsemuemsIN a muntviesUsegunagSeEuadagy Tu 1
11.00 - 12.15 u. thiauanammAfonuumelawed u fumivonssgumadduedasy tu 1
11.15 - 12.15 w. thisueranuifeuuunIAUTIIY o Fasuszrn U 1, 2 uaz 3
WOINR5IE 10 1 nguanpenfmesuasmaluladansauna (nqudosd 1)
oI 10ysE & fu 1 nguaeenfwesuasmaluladasauna (nqudosd 2)
Woeuanyini Lo 2 nguanAnduasnEaay

Viosuanysni U 2 nguaIneeansmIivILaEINEImaRsaun W
Wiosuanusn & fu 2 nguavafivaedfineimans

OIYHUINTY 18 Hu 2 nguaineenansauandounasinelulad

NIOINGURY u 2 nguannTiner meluladthnin uazqadinen
osngouveadsy U 3 nduaninenmaniuanvalulaiinsemsuagavnasueans
12.15 - 13.15 . SutssmuewnananeTu o esesian u 1
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13.15 - 15.30 W. UauenauIdeuuunAlanas
M AuntiviesuszyuninSiduadagy Yu 1 (se)
WiounauUnsNIsUEUeNANUITERUUNIALUANES

13.15- 1445 0. UauUsNAUISILUUNAUTIEIY o FaUszaudu 1, 2 uas 3 (o)
WOIN05IE 10 4 1 nuaeenfwesuasmaluladansauna (ndudosd 1)
WoIN10yTaE @ 1 nauanreufiumosuasimalulafansaumna (ndudosi 2)
VioeuanyIni Lo 4 2 nguaAnduwasnEaL

viosuanyini U fu 2 nguaineeansnivILayInemansaun
Vioeuanysnt & fu 2 nguaadinmaniuazadn

WOIYWUINY 18 fu 2 nguaineenansaunndounasinelulad

Viosywuany U 2 nguanTiner meluladtniw uazqadainen

VONTsULeaRIN U 3 nguavInenmansuazimalulagnisemsuazansuAans

14.45-15.00 4. SUUTENMURIMNTIN U euvtiesUseyunguges Fu 1, 2 uay 3

15.00 - 17.00 w.  UNAUIHANUIIBUUUNIAUTIENY M TioUseay 1, 2 uae 3 (fa)
NTDUUDUAUATNITUNAUBNANUITHUUUNIAUTIEY 04 iosUseyungudon

The 2™ Suan Sunandha National and International Academic Conference on Science and Technology
-12-



@) SsSeisi

Conference Schedule

©

08.00 - 09.00 Registration (Krungthon Ballroom, 3 floor front area)
09.00 - 09.15 Giving a briefing of the conference
Asst. Prof. Dr. Anat Thapinta
Dean of Faculty of Science and Technology
09.15 - 09.30 SsSCI 2019 Opening ceremony
Associate Professor Dr. Luedech Girdwichai
President of Suan Sunandha Rajabhat University
09.30 - 10.00 Presenting a token of appreciation to the distinguished co-hosts and
taking a group photo
Presenting three awards for outstanding
Associate Professor Dr. Luedech Girdwichai
President of Suan Sunandha Rajabhat University
10.00 - 10.30 Keynote Speech “Recent Technology Breakthroughs in the Control of
Iron Deficiency Anemia”
Professor Dr. Michael Bruce Zimmermann
Zurich Swiss Federal Institute of Technology (ETH), Switzerland
10.30 - 11.00 Keynote Speech “Universities Facing Severe Challenges of Fewer
Children Trend and International Competition”
Professor Dr. Chih-Hsiang Liao
Vice President of Chia Nan University of Pharmacy and Science, Taiwan
11.00 - 11.15 Refreshment Breaks at Phanurandsi Ballroom, 1% floor front area
11.00 - 12.15 Poster presentation session (Phanurangsi Ballroom, 1°* floor front area)
11.15-12.15 Oral presentation session (meeting room 1%, 2" and 3™ floor)
Phanurangsi Room A, 1°" floor Computer Science and Information Technology (Group 1)
Phanurangsi Room C, 1°" floor Computer Science and Information Technology (Group 2)
Bongkotrat Room A, 2™ floor Physics and Energy
Bongkotrat Room B, 2" floor Sports and Health Science
Bongkotrat Room C, 2" floor Chemistry and Forensic Science
Busabongkot Room A, 2" floor Environmental Science & Technology

The 2™ Suan Sunandha National and International Academic Conference on Science and Technology
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Busabongkot Room B, 2™ floor

Krungthon Ballroom, 3™ floor

@) SsSeisi

Biology, Biotechnology and Microbiology

Food Science & Technology and Home Economics

12.15 - 13.15 Lunch at Rim Nam Terrace, 1°! floor

13.15 -15.30 Poster presentation session (Phanurangsi Ballroom, 1% floor front area) (cont.)

Presenting poster presentation certificates at the presentation area

13.15 - 14.45 Oral presentation session (Meeting room 1%, 2" and 3™ floor) (cont.)

Phanurangsi Room A, 1°' floor
Phanurangsi Room C, 1% floor
Bongkotrat Room A, 2™ floor
Bongkotrat Room B, 2" floor
Bongkotrat Room C, 2" floor
Busabongkot Room A, 2™ floor
Busabongkot Room B, 2" floor

Krungthon Ballroom, 3™ floor

Computer Science and Information Technology (Group 1)
Computer Science and Information Technology (Group 2)
Physics and Energy

Sports and Health Science

Chemistry and Forensic Science

Environmental Science & Technology

Biology, Biotechnology and Microbiology

Food Science & Technology and Home Economics

14.45 - 15.00 Refreshment Breaks at front area of each meeting rom (1%, 2" and 3" floor)

15.00 - 17.00 Oral presentation session (Meeting room 1%, 2" and 3" floor) (cont.)

Presenting oral presentation certificates at the presentation rooms

The 2™ Suan Sunandha National and International Academic Conference on Science and Technology
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Oral Presentation

Conference Sessions: Computer Science and Information Technology (Group 1)
Phanurangsi Room A, 1% floor (#2n10434# L@ u 1)

Chairperson Co-Chairperson

Dr.Vinh Truong Hoang 919158 As.AnfnM dnesiuns

Vice-Dean, Faculty of Information Technology Wnihandyingimansussandanyinemaniuasinalulad

Ho Chi Minh City Open University

K
U
[

U I TIA AU
QBANARTINTY 1395895 YT T AnuAIneduasefinAleiloud
Wuwes muudmalulad uinerdugsiadudge

Paper Code/ International/

No. Time ) . Name Institute Topic .
Registration Code National
Development of Innovative Media for International
SSSCI2019 CS 4 L )
L. 11.15-11.30 - - Way Sokhom Mahidol University Communication Sangha in Phra Nakhon,
SSSCI2019 O 121 )
- - Bangkok, Thailand
- . o . Application Development for Pon-Yang- National
SSSCI2019 CS 8 N3TUNNT NUATAU Sakon Nakhon
2. 11.30.-11.45 -~ Kham Fattened Cattle in Sakon Nakhon
SSSCI2019 O 56 Kannikar Kamolrat Rajabhat University
- Province on Android Operating System
, 11.45.12.00 SSSCI2019_CS_1 FATUnT NN IR YA MsRAIAULUUaRN SIS sUgnaenuyd National
‘ o $55CI12019_O 4 Rujijan Vichivanives angium fhedumeiiinvemnasnda
. 12001215 $SSCI2019 CS 6 F5edind 1hseiug unIvendumalulad nmsthiamadendmiulsandianugdagly National
‘ ' ' $55CI2019 O 44 Jeerasak Numpradit WIYIBWNAMSTUAIWLE  SEUUANISIEToU
12.15-13.15 Buffet Lunch, Rim Nam Terrace, 1° floor
. Rajamamgala University R - v y
SSSCI2019 CS 9 QNNY INBY mstmelulagdumesiinoonfiadin
5. 13.15-13.30 -~ of Technology Y National
$55CI12019_0_71 Looknu Authong Uszgnaldany
- Suvarnabhumi
SSSCI2019_CS_10 Fdusi IR YA mslamesinituiiomngadlunsddlssny
6. 13.30-13.45 - - - o e e o - National
SSSCI2019 O 80 Chatchanun Namwon NyaeInTI guanvnssuTunadauisuiminiivelan

The 2™ Suan Sunandha National and International Academic Conference on Science and Technology
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No. Time
1. 13.45-14.00
8. 14.00-14.15

9. 14.15-14.30

10 14.30-14.45

14.45-15.00
11. 15.00-15.15
12. 15.15-15.30
13. 15.30-15.45
14. 15.45-16.00
15. 16.00-16.15

Paper Code/

Registration Code
SSSCI2019 CS 11

$55CI2019 O 85

$55CI2019_CS 12
$55C12019 O 91

S55CI2019 CS 13
S55CI2019 O 93

$55CI2019 CS_14
$55CI12019 O 95

$55C12019 CS 15
$55CI12019 O 99

$55CI2019 CS 16
$55CI12019 O 83

$55C12019 CS 17
$55C12019 O 117

$55CI2019 CS 18
$55CI12019 O 120

$S5C12019 CS 38
$S5C12019 O 235

Name

#5135 WRTHA

Sarawut Pajonetid

Usznnsal unnnde

Praphaporn Nopparai

Ual gUUT
9 Y Y

Thanawut Thoopucha
ANty winuUseiedy
Supachai Promprasoet
guadat Inswau
Ubonsilp Phoprom

AWy wlueARaUPIsit

o

Manwongdeon

uaised A5t

Maneerat Paranan

guafad Indnsu

Ubonsilp Phoprom

Ui y@dn

Institute

U INESYTVAY
Fedll

1y Angndewmalulad
NILABULNANTLUATINTID

WISV
AYaAIATIY

U INEUTVAY
NyaeAsIl

Refreshment Break

U INESeTvY
anauns

1M Ingnaenalulad

NITIDUNANTLUATNLD

UyMIneasnalulagsy
1InanyTuaen e

INTIIWHIUTD

U INENSUTvAY
anauns

U INESUT1U4Y
UASAISITUIIY

Topic

ueweundndudmsuidnayulnsuy
sruvluRnisueunsed lngldlausveanu
wwosls
nsUsEgNAnIEUIUNITERNIUUUSEAUNTSA]
@ @ (3 a fa & a ¢
Alilunsiaunivledndivddiannsedng
o w w a1 =
dwiuiusgnaumsiildlesngmalulag
nmsfesiunarasinunisiilvareninnely
thuiuszuumuaunsivavesiiseaunsal
= a
LAFEUT
szuumuannMslaUanouianesnialnadiu
¢ A a
guUNIULARDUN

msiawendnduiioatuayunuuinig
fgansgIuiumAlulagansaume
Mefindszansamnsuimsianisadsdudi
nafiAnyUsENRARuaE S e udY

arluanseadnsnanisinens

o < a ¢ A a
nsimwdulygussAvgiienisiieulou
wheinduaiunisiseuinaendin

ASHAILITEUUNITUINITNBUAINE R WA
Tnawalulad lail vew (LINE BOT) w84
aonduideuasiau avIne1qesayg
anaunas
ﬂ1sﬁwmszwmmmQmugﬁuazmm%ﬂu
lsaTeulgnitvdnaes
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National

National

National

National

National

National

National

National

National



Conference Sessions:

SSSCiZiTy

Computer Science and Information Technology (Group 2)
Phanurangsi Room C, 1** floor (240104398 & Yu 1)

Chairperson Co-Chairperson

HYemans1sdandng AsaInise

No.

1.

AURAEINGNANERS

VNI VANA1UN

Time

11.15-11.30

11.30.-11.45

11.45-12.00

12.00-12.15

12.15-13.15

13.15-13.30

13.30-13.45

13.45-14.00

Paper Code/
Registration Code
SSSCI2019 CS 24
SSSCI2019 O 152
SSSCI2019 CS 25
SSSCI2019 O 156
SSSCI2019 CS 26
SSSCI2019 O 158
SSSCI2019 CS 28
SSSCI2019 O 162

555CI2019 CS 29
555CI2019 O 163

5SSCI2019 CS 31
55SCI2019 O 181
5SSCI2019 CS 32
555CI2019 O 202

8197158 AT.UNAR {AITTEN
auTimeeNiunesfny AugInemanswazmalulag
UM uATUTH

Name Institute Topic
WU Mandia o . MIIATIERLAENEINTAIYRIMIINTT MUY
) LU INYIDYNLLYN - o i
Pruksanan Kamlapit aumluqmaammmw
SHNg ALY e oA Ginrai-Bot for Ordering and Recommending
W InengAalIng i o
Ratchadaporn Kanawong, Healthy Food Online Application
aidw g - . AMFWAUINTENLERNNTVIBLAT D991 U
) ) LU INYIDYNLLYN " . W .
Suttisa Kunju LWﬁ‘Uﬁ NTEUANYITIU LD LBURA NI
' LN wounAindutiswiiou
Chaiyapan Charoensuk . .
INVAHNITUAT ANTTUUTENIULN

Buffet Lunch, Rim Nam Terrace, 1 floor
mswauiuleiuaziukeundindumeyva

allns wiadles Suan Sunandha Rajabhat  uasU nsdifiny nAnwanvigmelulad

Sumitra Nuanmeesri University FSEUNA ANEINEFERSuaTAlUlad

WISV UM

ANy Unaaung o nsfnnsesayadmivssuuugesiiay
Burapha University }

Thanaluk Pranekunakol vunlnglay STackSTorm

Anfinal Judin umIngndewmalulagsny  nsesnwuu FTP wiskdlunisSudslndsyming

Kttipat Panfak 1ARFITIUYH Client wag Server
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National
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National
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National
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No.

10

11.

12.

13.

14.

15.

16.

Time

14.00-14.15

14.15-14.30

14.30-14.45

14.45-15.00

15.00-15.15

15.15-15.30

15.30-15.45

15.45-16.00

16.00-16.15

16.15-16.30

Paper Code/
Registration Code
$55CI2019 CS 35
$55CI2019 O 214

555CI12019_CS_36

$55CI2019 O 221

$55C12019 CS 21
$55C12019 O 130

$55CI2019 CS 39
$55CI12019 O 250

555CI12019 CS 23
555CI12019 O 150

$55C12019 CS 20
$55C12019 O 123

$55C12019 CS 19
$55C12019 O 122

$55CI2019 CS 5

$55CI2019 P_42

$55CI2019 CS 7

$55CI2019 P_d5

Name

=] =]
U3n1550 SNWENBNTFEU

Preedawon Kadmateekarun

MeYau Wnzdns

Kanchana Kanthachak

dn3siy) 1aulsas

Jakapat Janethaisong

Uszu Wuoen

ufing lveuen
Bopit Chainok

e LCRTREI TRV

Voottichai Nakpeata

s wAee

Pattanan Nakyos

Fuyg Insanwal
Chatchuda Potiluck

glsassal Snwnnaed

Uraiwun Ruxpakawong

Institute

Suan Sunandha Rajabhat

University

WIS TvY
Wedl

Rajamangala University
of Technology

Suvarnabhumi

Refreshment Break

WNINYIRYTIVAYNYTYS

N IMeNdu A UATUTY

Rajamangala University
of Technology
Suvarnabhumi

Rajamangala University
of Technology

Suvarnabhumi
Mahidol University

UM INENFE1VA])
AyasaAsl

Topic

ATHAULDNNALATUTEUUIAN1TTALUN
BRLuLiA
nsdaasuniseusnuiUyeviesdiudums
X . . - " .
wingiasensangldmaluladnisreuiimes

mMsdanisanulasasuvesiiduiea

nRALISEUUNISIANTS RISy yNeaulall
AN ImManswasinalulag wnIne de sy
Agunsys

sruunTvinanmenaninasenmninly
Ualdearsu?

nstlassngangitnUssendldu

M luslapeaun v dumsuuasevielsany

FEUUANTAUVAAIUANNITUTELIANANSANY
ASMANEINGIFENNTIANNT

UNINYIRENTARA

nsafluunAgeUAAYEUALTOLA LAZATIY
Aneu LnudnlulR
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National
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National



SSSCiZiTy

Conference Sessions: Chemistry and Forensic Science
Bongkotrat Room C, 2™ floor (oeuanusmyl & Yu 2)

Chairperson Co-Chairperson

HYI8AaNT19158 ATYUAS indiuns 819158 As.NaReNIY loanih
ANURAEINEAERSLaTmAlULaE 1918 AL INeNmEnsSLasmaAlulad

UNINGIRYINVAYNYTUT U INNETIAAIUFTIUN

Paper Code/

International/

No. Time Name Institute Topic

Registration Code National
The preparation of hybrid material of

SSSCI2019 CH 7 Maha Sarakham Rajabhat

1. 11.15-11.30 - Pornpan Tana cobalt complex into mesoporous silica International
SSSCI2019 O 160 University

- from the rice husk
DFT investigation of toluene adsorption

SSSCI2019 CH 11 Maha Sarakham Rajabhat

2. 11.30.-11.45 - Pasakorn Sangnikul on silicon carbide nanosheet doping with International
SSSCI2019 O 182 University

- transition metal for sensing application

SSSCI2019 CH 19 Suan Sunandha Rajabhat The Effect of Viscosity-imparting Agent on

3. 11.45-12.00 - Jitlada Chumee International
SSSCI2019 O 604 University Textural Properties of Toddy Palm Syrup
SSSCI2019 CH 3 pAANS A3anwal Dusitporn o . BnsnavesEnsiuAufeaulRTsnavaiay

4. 12.00-12.15 - ) UNINYIAYLNWATAVARNT . - National
SSSCI2019 O 76 Srilak P9 TINA LU SR NENANTUY

12.15-13.15 Buffet Lunch, Rim Nam Terrace, 1% floor

SSSCI2019 CH 6 Yfun Aaudliay Chutima o . HaveINsUSUaN U ad B isisanis

5. 13.15-13.30 - - UPINYNRYAVANUATUNS - - . - National
SSSCI2019 O 140 Silamaneewet WUHANAAUINARAYBIAUTENBUNIAWAL
$SS5CI2019 CH 21 F¥51050] Usenazluua o . MsAnwIaINgNWALl U%mmﬂuaanuazqwé

6. 13.30-13.45 T UNNINGIAETIVNG WYTYT v - National

5SSCI2019 O 246

Vatcharaporn Prapasanobol

ATUBDYULNDATLVDINNING
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No. Time
1. 13.45-14.00
8. 14.00-14.15
14.15-14.30
9
14.45-15.00

Paper Code/
Registration Code
SSS5CI2019 CH_ 22
$55CI2019 O 243

$55CI2019 CH 20
$S5CI2019 P 147

$S5CI2019 CH 14

$S5CI2019 P 199

Name

UNung sondun

Pattamaporn Yodsanti
Wilasinee

Sathitdetkunchorn

nTe U
Ekkachai Achcha

Institute

UIMEFYTIVAYNYTYI

Rajabhat Nakhonratchasima

University

UINEIFETIVAUATAITIA

Refreshment Break

Topic

msUsefiudnen mnisiudinAsusuveedy
patudminmasys
MIATIEine™ wian wazwaaley Tuth
UIA1a tnemadnezaaudn wougasn
Fuawnlnsinlouns

o 2 v an e
AsiAdaUaeilawdanESAgILATHY
sonlonuunsraneniilelaeldnsindeu

Tnlin
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SSSCiZiTy

Conference Sessions: Mathematics and Statistics
Bongkotrat Room C, 2™ floor (oeuanusmyl & Yu 2)

Chairperson Co-Chairperson

HYeAanI19158 AS.UTENSR Lasay 819158 AT.YUNYTA HANTUTIY
MATYIVIEDH AYINEFEns Wnthanuigadaussynd angineiemansuasinalulad
WInendedauIng U INYNETIAAIUFTIUN
Paper Code/ International/
No. Time Name Institute Topic
Registration Code National
SSSCI2019 MA 1 a3ns wdnuaeAn - . deulvunsUssmsvesiledtunisuan
10. 14.30-14.45 - - UININYIRYNYATFAERNS National
SSSCI2019 O 12 Siriporn Lapouangkham
14.45-15.00 Refreshment Break
- KAYRINTIUTIAN TALMT N TeTiTinG
SSSCI2019 MA 2 L84 F9INTITNIS - . v Do - - B ,
11. 15.00-15.15 - UMINPIRY YN DINA AOMLUULTIALIAAIEAASAITUNSTEUInYDILSA National
$SSCI2019 O 17 Jedsada Sutjaritthurakan o
79
The Resistance Factors Affecting the
SSSCI2019 MA 3 Uiis F3mslnsiu I Adoption of Healthcare Robots
12. 15.15-15.30 - URINYIYUNAA National
SSSCI2019 O 77 Paniti Vichitkraivin Technology in Thailand Government
Hospital
$SSCI2019 MA 5 #ns WAL o . enanvaligailinduveseuius
13. 15.30-15.45 - URINYIQYLNYAIAENT National
555CI2019 O 86 Sitthikorn Nakkao
SSSCI2019 MA 6 wanwal A3iies Faculty of Science, General Solution of the n -D Pompeiu
14. 15.45-16.00 - National
SSSCI2019 O 107 Yaowaluk Srimuang Ramkhamhang University ~ Functional Equation
$S5CI2019 MA 7 Seyeyrdnwal nwgassal L. , ﬁﬁ]ﬂﬁﬁmﬂﬁﬁauiﬁmﬁ’ué’mwmwawu
15. 16.00-16.15 - 1IN aeLTe el , . National
SSSCI2019 O 153 Tunyaluk Thepsuwan INNYUY Y
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No.

16.

17.

18.

Time

16.15-16.30

16.30-16.45

16.45-17.00

Paper Code/

Registration Code
SSSCI2019 MA 8

$55CI2019 O 171

SSSCI2019 MA 9
$55CI2019 O 173

$55CI2019 MA 10
$55CI2019 O 176

Name

ARINE AN
Sasiwimon Raokhetkit
Khontha

Rukchart Prasertpong

o a a L
IR Usslasgnee

Sayr¥ad Fusan

Thanwarat Chatcharata

Institute

UMINY R YTITUANERNS

Nakhon Sawan Rajabhat

University

U INESeT1v4Y
UATAIIIA

Topic

msfnwpudululdmassegmanslunis
antunouresnsindeuudilunssuiunisnn
Laud
loftanelusnuarmed-lafasuluuiging
Uszanauveshangumeldnnuduiusnien
nasuarAauLniila
Tu-lofasnuarlu-lefammesnluyiginig
Uszanuvesisngumeldnnudiniusnies
wosuazaauuwniia
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SSSCiZiTy

Conference Sessions: Physics and Energy
Bongkotrat Room A, 2" floor (F29UINU5AY 13 YU 2)

Chairperson Co-Chairperson

589MaN3197158 AT UUIN YN

ANURAMEINEIMansasnAlLlad NnINeIEIIYAUATAISIINIIY

Paper Code/

No. Time
Registration Code
SSSCI2019 PH 25
1. 11.15-11.30 -
SSSCI2019 O 164
SSSCI2019 PH 27
2. 11.30.-11.45 T
SSSCI2019 O 192
SSSCI2019 PH 1
3. 11.45-12.00 - T
$55CI2019 O 6
SSSCI2019 PH 2
4. 12.00-12.15 -~
SSSCI2019 O 7
12.15-13.15
SSSCI2019 PH 4
5. 13.15-13.30 -

$55C12019 O 16

S99FNANTITY AS.ASTE LN

Name Institute

Nattapon Chantarapanich Kasetsart Univeristy

Natthaphong Kamma Khon Kaen University

Pinyapach Tiamduangtawan NIV UINYATAERS

nade Inaziium - . .
) UUMINYIRYNEAIAEANT
Kullita Kolanan

ANENEINY AIndauayian umningraumaluladnszaeunaIsuys

) International/
Topic
National
Design and Analysis of Plastic Medical ]
) International

Tray for Implant Packaging
A Polymeric Coating on Prelithiated
Silicon-Based Nanoparticles for High International
Capacity Anodes used in Li-ion Batteries
s ianfidieunialiinseuniangg
FOULTUALBINN TANTIUTENOU Wodlaila _

. o . National
woaneged (PVA) Lavauuiseneanlyn
(Sm20s3)
mMenTiaTzilanzezlatumsmaianig
HeUUVDITEeNT uazndeganssAl National

aLﬁﬂﬁﬁa‘ULLUUﬁlaﬂﬂﬁﬁﬂ

Buffet Lunch, Rim Nam Terrace, 1% floor

' WIS T1U4Y
Wichan Lertlop o
OGN

msimuadymliinAnwsAuniiewmun
NadUnNEN NS EUYDITNANWITWTN 1 National

anidnduszendtnisfinw 2562
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No.

10

11.

12.

13.

14.

15.

Time

13.30-13.45

13.45-14.00

14.00-14.15

14.15-14.30

14.30-14.45

14.45-15.00

15.00-15.15

15.15-15.30

15.30-15.45

15.45-16.00

16.00-16.15

Paper Code/

Registration Code

SSSCI2019 PH 7
$55CI2019 O 37

$55CI2019 PH 9
$55CI2019 O 46

$55CI12019 PH_10
$55CI2019 O 47

sssci2019 PH 23
sssci2019 O 157

$55CI2019 PH 29
$55CI12019 O 136

$S5C12019 PH 30
$55C12019 O 155

$55CI2019 PH 31
$55C12019 O 224

$SSCI2019 PH 32
$S5C12019 O 237

$S5CI2019 PH 33
$55CI12019 O 249
$55CI12019 PH 5
$55CI12019 O 21

Name

oy vaAshY
Assawin Yodruk
afigh dunnivi

Apirudee Tentawechakit

g Uuge

Pisan Pansook

Swilng duan
atchaneekorn Punla
Pich Khoem
i ety

Ravipat Lapcharoensuk

UATUNT NRYIUAR

Makkaryn Kanchanasoot

B50UIA LEAUIIN

Ornanong Sanorchit

Petcharat Jaiboon

& a a 5|
Fuwg 1AaU

Ununs Indanin

Bantorn Chitsupap

Institute

1y Angnaewmalulagnsy
UNAMNSTUASHTR

UAINYNRYTTTUAERS

UMINY1SETTUAERS

Maejo University
aotumaluladnsyasu
NANIIRUNIMTAIANTEUS
Refreshment Break

UAINYNRBLNYATANERS

U INESeT1v4Y
WINERT

Sakon Nakhon Rajabhat

University

WIS TvAY
Fetlnl

WNIMYIRBYTIN

Topic

MIWALLARBIMARB AL UYLSR
Development of A Rotary-Bending Fatigue
Tester
nsUssiudnenImnIseusnENEaY
nsgifinw: Tsameuavessguunaive
NSUTEIUAUANANAATUFAENS VBa
nswasliihFefeuauuy wuade Tnald
aufsnnszuuindadululsaundnyun
Faud
nsiawadkaeindiuwesevalndlagly
roUweseonledifutanilsanuudug
mnnesirusiudveunieaies
durlsuseaninsiivesdmiunisnsiadeu
A

nseenuuukarUssendldiwadininganim
AN egunsallwiu st
MsmduUsEaNSN1sanneusEwNLLUD
uruEulevudeeiu Baso4d Taeiltngnsnisn
[ @

Wumuseanu

Effect of drying temperature on quality of
RD6 variety brown parboiled glutinous
rice
malssuliisudnenmiadindadldun
ndnTnmanuald
NsAUALATBIUTUINIALUUYIEta 59

& 44' 9 9
anudusiiiontsuszndanasaulii
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National

National

National

National

National

National

National
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SSSCiZiTy

Conference Sessions: Biology, Biotechnology and Microbiology
Busabongkot Room B, 2" floor (ﬁam‘lﬂ‘mﬂ‘d U YU 2)

Chairperson Co-Chairperson

AYemans13158 as.de gula 819158 AT.UUNITN F51555H

AMAITVINGT AMLINYFIENS UNINedELAnG

Paper Code/

FntanuninTive augdIneimansuazmalulaguninedesivdgaiuatiun

International/

No. Time Name Institute Topic
Registration Code National
SSSCI2019 BT 1 Vil 83Ty W INGIRETUAY AIvaINaIBvesyiaiugUaninly
1. 11.15-11.30 - - 5 P National
$S5CI2019 O 19 Ruthairat Siriwattanarat auan ARDILAURAUNUTINTUNNUNUAT
SSSCI2019 BT 2 Pornsiri Bumrungtham o . ASLAAL NISUEAIDDN WAYNNSANYIANYME
2. 11.30.-11.45 - — . UANINLIAYTITUAENS - . National
$S5CI2019 O 28 N3A3 Urgesu 093N TUULVLNUULUE
. o . nsAnwIaNTRUIUIENSURINLENGN
$S5CI2019 BT 9 59NTIU NBIYY Rapeepan UM N1V 4 oa - 54 P
3. 11.45-12.00 -~ - - WULLDANWINNLLNATEY) mﬂgﬂiuwuwmﬂ National
SSSCI2019 O 89 Kongtoom NYUIUIBUUS y
- priunnUesUsyivdlng
SSSCI2019 BT 11 Krit Phinetsathian newal UIMEIRE 1V ANUMEINUAIENITINTNYRINY L Ed DY
a. 12.00-12.15 - - - v e National
$55CI2019_O 103 Aunsianas ANAUAT Jminanauns
12.15-13.15 Buffet Lunch, Rim Nam Terrace, 1% floor
AMNENTO UM IAULIALUIUEIUATS
gudsmaviauveseulaianiniiutiu
SSSCI2019 BT 12 Araya Pranprawit Suratthani Rajabhat 24 . .
5. 13.15-13.30 - - - viostululminuil vy 9 duagunzia 8ne National
SSSCI2019 O 108 91581 U51uUseIng University -
- 1Wag
Janingsugiond
SSSCI2019 BT 20 Asro Hajiabdullah o . ASHARNSATNTTRNIINAINEIRNAMELTD
6. 13.30-13.45 - - URNINYIRLEVAIUATUNS National

55SCI2019 O 141

9958 vizBdunalany

Actinobacillus succinogenes
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No.

10

11.

12.

13.

14.

15.

Time

13.45-14.00

14.00-14.15

14.15-14.30

14.30-14.45

14.45-15.00

15.00-15.15

15.15-15.30

15.30-15.45

15.45-16.00

16.00-16.15

Paper Code/

Registration Code

$55CI2019 BT 21
$55CI2019 O 144

SS5CI2019 BT 28

$55CI12019 O 220

$55CI2019 BT 29
$55CI2019 O 222

$55CI2019 BT 31
$55CI2019 O 225

$55CI2019 BT 33
$55C12019 O 229

$55CI2019 EN 15

$55CI12019 O 106

$55CI2019 BT 38
$S5C12019 O 245

$55CI2019 BT 39
$S5CI2019 O 247

SSSCI2019 BT 32

$55C12019 P 228

Name
Soilng @ndl
Ruchnekorn Swami
fariun fde

Kaltima Pichai

AQa91 WALWNG

Kanwara Wongpaet

Peangjai Jianwitchayakul

a a a
wiedla Fesivna
UM MU
Rungnapa Tagun

AinAwn LnegeIn
Kittima Ketsa-ad

Tnsgne e
Krailerk Taweechue
Ny93E7 A1
Pornariya Chirinang

143 guileslaWatcharee

Hanmoungjai

Institute

UM INYIRBYTN

W INedesvin e

Iedesvin e

UIINNRETVAYINARS

Refreshment Break

WINe§e A e

UNINEIS8UAnG

IR TIVANYTYS

IR TIVANYTYS

W INedesvin e

Topic

v & & a a
nsfudadeuuaiizevesinlalegniuain
#9518 Arthrospira platensis waza11sng
Synechocystis sp. PCC6803

2 o X o e ) 5
MaiusneRedananuminiUaen
[ aa o 4 =l I3
dulzan Inedsn1sviianuuidonids
wqﬁﬂismaqumﬂmm (Dendrocygna
Jjavanica) Uswngafiutin aely
UANINEIRY
1A Welnl Audusisy
Anumatnuatensiinmaedldneunuly
Jrinanysndneamluniswdadendinga
Tddouandnauyn

nansenuvasaiwlusyuuidnaudise
daiTAslusnouduns Y iadedd
MsfaksnLUATISER UM ULAnsTiass
ansanusRIITINLaran TN zay
Tun1sadreansanusaiaiadanim

ms@nwifiensvanfuiandlelnduazany
AunUsvesdudeleaunduluung (Capra
hircus) ideslugenTamesys
AauanURTulniues Lactobacillus
plantarum 3C2-10 finAnansanusaRann
Fanmandendy
nanswigrendulediaiasuuemsides
L%aqmﬁmmawﬁmm 9
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International/

National

National

National

National

National

National

National

National

National

National



Chairperson Co-Chairperson

No.

1.

SSSCiZiTy

Conference Sessions: Environmental Science & Technology

HYILAEnIINTeIAng Yulles

ANURRMEIMEIAansLavnalulal Wine1desvigedlng

Time

11.15-11.30

11.30.-11.45

11.45-12.00

12.00-12.15

12.15-13.15

13.15-13.30

13.30-13.45

13.45-14.00

14.00-14.15

Paper Code/
Registration Code
SSSCI2019 EN 1
SSSCI2019 O 22
SSSCI2019 _EN 2
SSSCI2019 O 34
SSSCI2019 EN 3
$SSCI2019 O 43
SSSCI2019 EN 4
$SSCI2019 O 48

$55CI2019 EN 5
$55C12019 O 50
$55CI2019 EN_6
$55CI12019 O 53

$SSCI2019_EN_13
$55C12019 O 105

SSSCI2019 EN 18
5SSCI2019 O 116

Busabongkot Room A, 2nd floor (ﬁaeq‘wan% 0 VY 2)

HYILAIEnTINTE AS.iAUNIEY gn1sana

Name Institute Topic
nhing Iuanse UNINRYT1U6Y MTAATITURUETY IR aVNEsEAUT IR
Pornthip Wimonsong qaugsond vowszwmAlny
AUy Laduten . Asuantglamudin nannvesdeni
WTInendewding

Chamnanpong Chalermpow NNTNYATLAEYAFINNTTY

Amsann g1l Sakon Nakhon Rajabhat wINNNsIANIsYEENeluLiIneNdy

Phatlapha Thanwised University ﬁ?“ﬂﬁgﬁﬂaum

Suan Sunandha Rajabhat Mining waste separation behavior related

#iua AURAl

Suwimon Kooptiwoot University factor
Buffet Lunch, Rim Nam Terrace, 1% floor

neng daglning unInedemalulag nsussifiumiveulanIwiInANTIIes

NILIDUNABTUYS

Suan Sunandha Rajabhat

Todsaporn Neelapaijit AANYUTY

g AURA Development of a garbage bin selection

Suwimon Kooptiwoot University expert system for waste separation

. . ANTIATIERANIANLALYDINUNAY GIS
QU aUURA i o a4z B

! Thammasat University Wisdenfindlssnunusvezyaneedy
Vivian Chullamon . _ -
nasnuludmiauyusiil

AsUsTiuUSINansn waskansenu
Aphiranan Phongjetpuk Mahidol University

suANUIALAaN lunsHaRnTELElNTN
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International/

National

National

National

National

National

National

National

National

National



No.

10

11.

12.

13.

14.

15.

16.

Time

14.15-14.30

14.30-14.45

14.45-15.00

15.00-15.15

15.15-15.30

15.30-15.45

15.45-16.00

16.00-16.15

16.15-16.30

Paper Code/

Registration Code
SSSCI2019 EN 22

$55CI2019 O 145

SSSCI2019 EN 23
SS5CI2019 O 148

$55CI2019 EN 26
$55CI12019 O 166

SSSCI2019 EN_29
$S5CI2019 O 184

$55CI2019 EN_30
$55CI12019 O 186

SSSCI2019 EN_33
$55C12019 O 203

SSSCI2019_EN_35
$S5C12019 O 243

$55CI2019 EN 17
$55C12019 O 115

Name

Inyad udumay

Paiboon Jeamponk
WWENT HOUNU

Walaiporn Phonphan

MY 2fdeIn

Nich Wongsongja

1510501 Infa7ns

Waraporn Kosanlavit

ugns nvenady

Naruporn Wetchayagulchai

5w 1w3glnasnw

Nitinarth Charoenpokarj

Inuns sendun

11e1 gonys

Wanida Chooaksorn

Institute

U109
AU

U189
AU

Refreshment Break

WM I VAWM

U149
UATTIEIN

UAINYSUFTTUAERS

Suan Sunandhda Rajabhat

University

UINNRYTIVAYNYITYT

UAINYUFTTUAERS
AudSsEn

Topic

wansenuangymnnznuanaiudetlyn
gunmewteveUsvrIruniISuUINg
Alsaneruiadeauey Samindosey

a a & A
n1seanuA1siasuLUasnunUITIBaY
Jarinayvsainsumewmalulagnsdsig
syuglna

N3ANYINSNEIUTINVDIYUTUINUE AL
warduandonusnaseulsdluiimanh
Woursueiuns Sminmeyauy3
Promotion of Community Participation
for Saline Soil Remediation by
Alternative Technology of Bio-Organic
Fertilizers and Nano Material at
Krabueang Yai, Phimai District, Nakhon
Ratchasima Province
msdenmaluladinmnfivsaudmiu
mswdsvezyadesdundsny nadifinw
Jainunusil
ANUVAINTTA AUYNYUUALAIIUATILARS

YDIUN Tuﬁuﬁagmﬁmmuﬂ Uinaels
nzla Lﬁ@miaﬂﬁﬂﬁua%miﬁaﬁLﬁ?iEJ’JL%&ﬁL’Jﬂ
gunaiiles Swminaynsasasu
mMsUszdiufneamasiiuinasueurady
Mt InNY YT
nsAnvaunwimndidmenwieny
USWINTOU WNINeNdessIuamans aud
SAGL)
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International/

National

National

National

National

National

National

National

National

National



SSSCiZiTy

Conference Sessions: Food Science & Technology and Home Economics
Krungthon Ballroom, 3" floor (ﬁaan@asuuaagu du 3)

Chairperson Co-Chairperson

FOIMNANTINNTY A3.5TAMIUL 299D 9191380 A9.5UA1 ATy Wntharivingimansuazmalulagnsens

AURRMEINeIMansiasmalulad uinerdevdgiyaaey  augivermansuasmalulad unnInendesaigaiugiun

Paper Code/ International/
No. Time Name Institute Topic
Registration Code National
The effect of extraction methods on
SSSCI2019 FT 19 Suan Sunandha Rajabhat
1. 11.15-11.30 - T Supatchalee Sirichokworrakit phenolic, anthocyanin, and antioxidant International
SSSCI2019 O 114 University
- activities of Riceberry bran
e Y AnwrautAnisnienw wedl wag 1nwuin1sues
SSSCI2019 FT 1 U35 avgw? A Do o« y -
2. 11.30.-11.45 -7 UMINYIRYIIER utlaunungtu Wethuuvuiutsandursdiulu National
SS5CI2019 O 8 Thanawee Loikaeo o e .
NARNUNYUUBY
.. . o . uinnssumsudnnseiieandenlstundau
SSSCI2019 FT 3 Ayey1ivs wwsIngal UNINYIFYNVAY . . . o s
3. 11.45-12.00 T . Suusemu meweluladnisnenmendels National
SSSCI2019 O 29 Kanyapat Petcharaporn AUFUUM o
- U (Air Fryer)
. - . ASANWIINTIETMMINTANNSHARLINS NAY
SSSCI2019 FT 5 INNUA YW UNAINYIFYVAY . e o e w4
4. 12.00-12.15 - v . LTRFNTUNEIURUUNT NIELTIFUAIBLATDY National
S55CI2019 O 38 Jutamas Moolwong AUFUUM . o v
NIAILUUGNNET
12.15-13.15 Buffet Lunch, Rim Nam Terrace, 1° floor
SSSCI2019 FT 18 >ANS nananing UM INeEY naveIMswisuuugBonudenonuns
5. 13.15-13.30 - - v . N . . e National
SSSCI2019 O 104 Choosit Hongkulsap TIVNLEIUGUUNT AIVDIANTANAINN ADNNTTLIYY
SSSCI2019_FT_20 aigna Uszinadng N INgay msmuanilaenisldudaiumadinuas
6. 13.30-13.45 - . . . - National
SSSCI2019 O 146 Nattapol Prathengjit VN EIUGUUNT uihgraunundeana

The 2™ Suan Sunandha National and International Academic Conference on Science and Technology
-29 -



No.

10

11.

12.

13.

14.

15.

16.

17.

Time

13.45-14.00

14.00-14.15

14.15-14.30

14.30-14.45

14.45-15.00

15.00-15.15

15.15-15.30

15.30-15.45

15.45-16.00

16.00-16.15

16.15-16.30

16.30-16.45

Paper Code/

Registration Code

SSSCI2019 FT 21
$55CI2019 O 172

$S5CI2019 FT 22
$55CI2019 O 174
$S5CI2019 FT 18
$55CI2019 O 104
$S5CI2019 FT 14
$55C12019 O 88

SSSCI2019 FT 26
$SSCI2019 O 191

SSSCI2019 FT 27
SSSCI2019 O _207

$S5C12019 FT 30
$55CI2019 O 242
$SSCI2019 FT 32
$55C12019 O 248
$SSCI2019 FT 12
$55C12019 P 73
$SSCI2019 FT 31
$55CI2019 O 244

SSSCI2019 FT 28
SSSCI2019 P 227

Name

1903 3vsnsna

Worakorn Wiwatcharakornkul

F3gns yuduniu
Teerayut Poonjunna
191050] A9eEBUN
Waraporn Songsriin
ATDIANAT AATUNUN
Krongsakda Phakthanakanok

o

TUR wiEITT

Wandee Kaewsuwan

230Uty Aauasyingea
Arunchai

Tangcharoenbumrungsuk
AAUST FAUSH1

5HA1 WYY

Tuiennsal wWaauag

Nanyaporn Mueangdang

AAUST FAUSE1

viiug Buniusedns

Khanittha Inprasit

Institute

PHIANTUN TN

UNINEIEE
FIUAYUATATTITNIIY

UNINEIEE
FIUAYUATATTITNIIY

UNINEIEE

swigustusends
Refreshment Break
Nakhon Sri Thammarat

Rajabhat Univerisity

WNINYIRE VA ATUNS

UIINIRYTIVAYNYIYT

UIINIRYTIVAYNYIYT

UMINYNET19A
ETGERGERH

UIINGIRYTIVAYNYIYT

NsANEIMERSUSNNS

Topic

aeRuileviiiuend qrsdnuoyyadass
wavUSiauansussneuiiuedniionun ves
nonld 5 alialufinainas
AMINAIUIHNARSUluUSE Development
of Pra Butter Products
nsldngnUsenaunurIauaudlui
594

NAYDINITOULAIRDENBUE U259

wulmlusieaanumidulyse

nssuiEnsHandednvaoduiaves
ndrgauyuklanen
nsAnwuiteganadululslunsly
dursuseaUninsalnUuasAluamindilu
%qﬂq%mqgﬁmamﬂumisxuLméaéfuma
0391 voULES

Ashdueaineanaunuimansieluvunig

1SV ULL DNy S

mnaunuudaiudendamengniuly
aenvaddenlus
mMsmuviaieaua MmNt lnasen

AsAnwautRasansNaNsYIelans
Inuaiulalasreanssnlunisuiulsuile
AudavearuNUaIg iU UNTBU
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International/

National

National

National

National

National

National

National

National

National

National

National

National



SSSCiZiTy

Conference Sessions: Sports and Health Science

Bongkotrat Room B, 2" floor (FFoeuanusny U YU 2)

Chairperson Co-Chairperson

As.nANa dadgtey 919158 AT.AUNGY SRzl
inidevosfoRnseniugmansuasmaluladtanmdn i Fntaa Iy IngImansnIsinILasaunIn
AugRuUTIMNIukazAlLlag¥InwuiaR (BIOTEC) AEINEAmanswazmAlulal unIe1dusvagaIugIu
drinauimunIneimansuazmaluladuiad (@mne.)

Paper Code/ International/
No. Time Name Institute Topic
Registration Code National
SSSCI2019 SP_15 Biomonitoring of metals exposure in
1. 11.15-11.30 - Churairat Srimanee Mahidol University International
555CI2019 P 128 Aranyik handicraft workers
. YARNAN 5 35 warn19AnIsANLTALES
SSSCI2019 SP 1 UMINYRY Y - o . a
2. 11.30.-11.45 - Jatuporn Ounprasertsuk o o VDIUNANY mm'mmaa‘awﬂgwwuﬂu National
$55C12019 O 11 Ui gaugiiun
- Uszinelny
SSSCI2019 SP 2 UMINYI§Y The Development of Line Application
3. 11.45-12.00 - Luckwirun Chotisiri . . National
555CI12019 O 15 VA FIUGUUN for Home Visit among NCD Patients
N HAYRIlUTUNTUANINAVADNEFNTTUAS
SSSCI2019 SP 5 1Inede o . . .
4. 12.00-12.15 - Wachiapom Chotipanut o o ENLﬁim?jsﬂﬂWW%MQQQ@’]@UWWU@‘UNUN@ National
SSSCI2019 O 23 Ui gaugiun .. Lo
T DUNDIUNIT W INAYNTEIATIN
12.15-13.15 Buffet Lunch, Rim Nam Terrace, 1° floor
o . ngAnssumstoaiulsalumiues
SSSCI2019 SP_ 9 NIENG NI Mr.Phoowasit UWINYNY Do .y,
5. 13.15-13.30 - ? ? . Usgnvunguideslusuaiinou National
SSSCI2019 O 33 Phoolawan FVNLFANAUAT

gneiles Tarinanauas

The 2™ Suan Sunandha National and International Academic Conference on Science and Technology
-31-



No. Time

6. 13.30-13.45

7. 13.45-14.00

8. 14.00-14.15

9. 14.15-14.30

10 14.30-14.45
14.45-15.00

11. 15.00-15.15

Paper Code/

Registration Code

$S5CI2019 SP 29
$55CI2019 O 219

$55CI2019 SP 30
$55CI2019 O 233

$S5CI2019 SP 31
$55CI2019 O 232

SSSCI2019_SP_ 32
SSSCI2019 O 238

$55CI2019 SP 33
$55CI2019 O 241

$55CI2019 SP 8
$55C12019 O 32

Name

AT Tewd9A

Dawinee Chinnawong

wndns lveu

Preetiwat

Wonnabussapawich

17 @884

BND
=)

) I3 PN
oaane laies

Andg3uns Wayadlsad

Tipvarin Benjanirut

Institute

UNINRY

A auns

UNINRY

FIVAYUATIIVEN

UNINYIRY

FIVAYUATIIVEN

INYITYNTATIIUGY
d3uss

U INENSYTVY
UASATTITUINY

Refreshment Break

UNNANYIRYVAY
augum

Topic

nsenexaveshiugmeninlugtiede
wdew a lsmeunadevzuaglsmeuia
duaSuavnmiiuany snnedave fmin
auns
nMsiaugULUURINTSuduESHaun mlag
N3EUIUNTHAIUTINYBIEIDY MAUIA
suanuestn gunelveusns Jmin
Wetlnl
wavesTUsunsunsBamBennduiilo
danaraNsInNINNINLYRITINANTEAY
iseuAnwnimiauassvdin
UszdviEnavesguuuun1sdnnisisouns
aoulagldtamidundnEeimsguasn
ftheszuuiilauasvaenidonsernadugy’
madeus inuensuidam nsvhenudu
i wazauAaiuvesindny nangms
Usenefletinsiundndugs amufiing
ANAUNIUNNE IeNFNTA51I0UEY
&uss Jwmdant
AMANTIALAENMIELNBUINITVOUNYATNS
yn@mugiuiisvaufeu suneiios
JIAUATAIEITUTIY

ANUABINITHALNTUNTIUTNTATUAUA N
vouaeoglurnunTminay sy
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International/

National

National

National

National

National

National

National



a 2" conference
SSSCiziie

No.

11.00-16.00
13.00-15.00
15.00-16.00

Paper Code/

Registration Code

$55CI2019 CS 22
$S5C12019 P_142

$55CI12019 CS 27
$55C12019 P_159
$55C12019 CS_30
$S5CI2019 P_165

$55CI12019 CS 33
$S5C12019 P_211

$S5CI2019 MA 4
$55CI2019 P 78

Phanurangsi Ballroom, 1* floor front area: ntiwinsUssgun1y3eE du 1

Conference Schedule: M%UANI

Poster presentation for participation

Topic

msSuuntndnmmunadnuasuas s
Seou ngldmaianisduundeyamedsaull
msanaula nsdAnwin@nwumiine dy
wan1sAlneg
Tunansyiewginssuanudssnsiie
ANMEAMIATIANIINITIEBS
madsggnatsnsieladdmiviansalunis
SeunISaoU
nsiUSsuisulszansamnisyinuneduiin
fumigdwidnlensuuaannedinsiidulay
THlaseneussamiisunazgendiasng
Yiuned
firupRuazngAnssuvesddnsesrulsygyns
UATINTEYIN ﬁﬁﬁiamﬂ%ﬁmsiaﬁ
Tngansiuniengavme ($9dn) - unauau

Theme

Computer Science and

Information Technology

Computer Science and
Information Technology
Computer Science and

Information Technology

Computer Science and

Information Technology

Mathematics and Statistics

Poster presentation for evaluation committee (UEUBNANULAZN1IATIVAALUULIAUNTTUNTENTIALA)

Poster presentation awards ceremony (WSNaUT I IatausranUITINITUTELANIUAMDS)

Name

#3559 1a3ny5mul

Sirithorn Jalearnrat

AUAUA JUNSAYYING
Somjin Junatarajessadkorn
an1SPU INRIUING

Sakauwrat Jongpattanakorn

alging Tawn
Natthawut Soha

USendnil urmaassal

Preyarat Naksuwan
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q

Institute

UNINGEE
wansAng

UM INEGY
A uATUTY

UAINYIRBLNYATAERS

PanTalvIne1de

WNIMYIFBYTN



No.

10.

11.

12.

13.

14.

15.

16.

Paper Code/
Registration Code
SSSCI2019 MA 11
$55CI2019 P_189
$SSCI2019 MA 12
$55CI2019 P_193
$SSCI2019 MA 13
$55CI2019 P_205

SSSCI2019 PH 8
$S5CI2019 P 40
SSSCI2019 PH 11
SSSCI2019 P 64
SSSCI2019 PH 12
SSSCI2019 P 65

$S5CI2019 PH 13

$55CI2019 P 66

$S5CI2019 PH_14
$55CI2019 P 94

$55CI2019 PH_15

$55CI2019 P 110

$55CI2019 PH_16
$S5CI2019 P 111

SSSCI2019 PH 19
5SSCI2019 P 131

Topic

Stratified Unified Ranked Set Sampling for
Asymmetric Distributions
AudNiuS IR UIeULaz AU
TutidanuUas
nansznUTesUInaWuTiinaerauuy
dmsulsale wih Un
mamsenliiisnanwanafin wagidule
ALk

Energy Absorption and Exposure Buildup
Factors for Coconut fiber gypsum board
Evaluation of radiation shielding properties
for samarium bismuth borate glasses
Evaluated shielding radiation and
exposure build up factor for La;O3 based
glasses

Energy Conservation of Split Type Air
Conditioner in Mechanical Engineering
Department Building of RMUTL Tak
nsUszgndIsmMamaanmenumulnihves
%uﬁul,ﬁaﬁumt,mﬁaﬁwmma wagMsLARE
WA

Development of quantum mechanics
learning by integrated teaching using
normal scattering effects on charge
transport in a metal/superconductor
junction
UsvanSnmueaniedosTiuiauaasesn

WYY DINAINLAAE D TIIN9ASINYAT

Theme

Mathematics and Statistics

Mathematics and Statistics

Mathematics and Statistics

Physics and Energy

Physics and Energy

Physics and Energy

Physics and Energy

Physics and Energy

Physics and Energy

Physics and Energy

Physics and Energy

Name

Chainarong Pianpailoon

alngdld A
Nattinee Khongnual
AnfAnNs wawny
Kittipat Pondach
FNAY A9

Singhadej Tangjuank

Kittisak Sriwongsa

Kittisak Sriwongsa

Kittisak Sriwongsa

Yuttana Sriudom

suind Sygadiu

Thanawat RangSungnoen

eyl Feas

Panupat Chaiworn

WIEANA Inayns
Pongsuk Jittabut
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Institute

Sakon Nakhon Rajabhat
University
N INESYTUAY
UATAIDITUTIY
W INESYTVAY
UATAIDITUTIY
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unAnga

AT Usrasdiiofnwaudimanieam el uas Tasuns dusumaunuiintiand lugesani
uthim mamsdinnesiosdusznauiiugumandl uasUiinuBuyiuresuiuns Tuauuis nuinUsznaudeUm
Tsiu Tosfu adlulewnsn &1 way W@uleveu wiiudesas (Kwmtinusis) 8.99, 0.56, 79.84, 4.03 uag 3.80
pudduUTInaBuyay uay Usinamgnlag wihiudesas (ntinusie) 75.42 uay 2.45 pudIdy nuUTuImus
s lusnungIueuwislaun Wusaden Tewen wuntidey uaadeuwazdaned 14,584.67 un /Alansy, 261.60 un
/Alansy, 6,039.00 un /Alansdy, 321.54 un /Alansu wag 12.74 un /Alansuniuansy @mauﬁami@m%’uﬁw
(Water holding capacity WHC) wuin LLdumsﬁfuma}zﬁmmmmazﬂ,uﬂWiamﬁuﬁwﬁqmmﬁ 40 °C gsnindi 80 °C
wazgenudeiudievds uiunguladumadonviliiadladmivgramnssuemslunsliidusaganudy
Tudiunanve 1wy mmi@mﬁj’vﬁwﬁu (Oil holding capacity OHC) votuAuAz JuRialUTouisufuLleiy
duendanuinliunndsfuiiounadl 40 °C uag 80 °C n1sAnwnszdunaunuudsinanalaslduiuny fulu
Némﬁm%@ﬂﬁuaﬂﬁnwamLLdumgi’u fsgdunsmaunuudsandmeununs Juilseduineg wuin Usinamsmaunuy
Soway 20 LﬁuU%uwmﬁLumsaﬂumiﬁmmqmqﬂﬁ”LLﬂqsﬁnwadeumzi’u @mﬂ'nmﬂmmmsﬁuaa@ﬂ?iumumsi’u
drunaufenas 20 fuTundesazvenintnuisdsd | Tsiu 6.46 lusu 23.64 161 1.97 msluleiasm 63.36 1w
Wo$ 0.37 uay Buydu 15.08 tmiinusis uenniudaiwdndasianiliuilaailu G 101 aw) 3 wafe
fuslandnu Sevay 98 Tinssonsundning sis 3 ileduda uas saui
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Physical, Chemical, and Nutritional Properties of Jerusalem Artichoke
(Helianthus tuberosum L) Flour for Partial Replacement of Wheat Flour in
Baked Products

Thanawee Loikaeo"", Kingkamol Leelajaruwan’ and Varaporn Laksanalamai

Faculty of Food Technology, College of agricultural innovation biotechnology and food, Rangsit University,
Phahonyothin Rd., Lak-hok, Patumtanee, Thailand 12000

email: nans.thanawee@gmail.com

Abstract

This research investigated the physical, chemical and nutritional properties of Jerusalem artichoke
(Helianthus tuberosum L) flour to replace wheat flour, in conjunction with rice flour for the development
of baked products such as cookies. The protein, lipid, carbohydrate, ash, and crude fiber contents of a fresh
Jerusalem artichoke are 8.99%, 0.56%, 79.84%, 4.03% and 3.80% (dry weight), respectively. A fresh
Jerusalem artichoke contains 75.42% inulin and 2.45% fructose (dry weight) with 14,584.67 mg/kg potassium
and 6039.00mg/kg Magnesium as major elements. Other minor elements include 321.54 mg/ke Calcium,
261.60 mg/kg Sodium and 12.74 mg/kg Zinc. At 40°C and 80°C, water holding capacity (WHC) of Jerusalem
artichoke flour is superior to that of cassava flour, whereas the oil holding capacity (OHC) is not significantly
different. Replacement of wheat flour with 20% Jerusalem artichoke and 30% rice flours, thereby, improves
the nutritional quality of the products. The analysis revealed that nutritional competition developed
formula cookie was as follows (% dw.): protein (6.46%), lipid (23.64%), ash (1.97%), carbohydrate (63.36%),
fiber (0.37%), and inulin (15.08%). Additionally, the result from consumer survey reveals that 98% (N=101)

are satisfied with the newly developed product for its texture, flavor and color.

Keywords: Helianthus tuberosum, Jerusalem artichoke, Rice cookie
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wAUREIU (Jerusalem artichoke, Helianthus tuberosus) %38 NUAL U L‘i‘]uﬁ‘maﬂiumsgamumﬁ’u
(Asteraceae) fnonadiemunziu wilvuadnnin siniidnvafuieglifuiofvazauems Tauduinly
viAveuEnuwile y1duisuuasgnlizuussnmh laoieindassnaudieviliiadyens deandaunivansly
Tuansgausnuasglsudomhundusmswazemnsdad Jagludnstiuddnuudveneiiug uas Usuuganug
TdhfuglienmmavesUsemelne Wulaivgnieveudusiutunste Tusalssmadommishuauny fuswiems
wazemsdnd lurasssezaniou 10 U fdeyanisingmansaivayuiiung iuduunasdfyvesasomns
d1AyN19LATUINIT 19U Inulin, Oligofructose ag Fructose (Yang et al., 2015) uaﬂ‘\]’lﬂﬁ?ug\'iWUﬂ’lﬁﬁﬁ’lﬁig
wandiannsoataldanluuardduiumadenlitunmandsinenhlulivsdendlfunniu deliteyaifstu
Uselomiivesunung fuinntu Seilkimsgnunung ufinduesasais malvldusslesidnivgfnadu
nsihdmvesialdAuveauiuny u Fal Inulin azauoguin annsauilaahan vie dulvian douilunausihey
{1 waw Puree i1 Inulin WenaufuiasiAnnisai Gel Tidnuusdofudayuuandundy

Hagtunulveaulaguaguninuazuilarewnaifiogunimandetu Ssdinmsduadulfinumansgnuniu
pgJufuinntu egnslsfinuniniuiung fuswsgidundadusiomnsluiisussdriudaifliinnuasainmane
FadunAeilsingUsvasdifiofauminsusianiudsinmauuniunefu Tnedumafiuauninmisl agunnis
TiifuanAutldm wasnmiiauendnsusififiaummdasuinms Sepmuienunsnsfivgnuiunetu anusodiay
thuamuideiluseserludmdudldvely
IngUsTaAYaINsIdY

dednwansivnenisnin il uaglnsunisveudunungfu dusumameunuutienilugnsnniutiedn

EERVVRRERT
1. Anwaudivenenm iafl Ganumsddyuazauifldiidiluiuiuns uues 1

thuruszfuues 1 @nanfisoinumsinysysal) venidendrsvihennuazenn suukaigumail 70 °C ban
7 dlus unazBearupzunseuTuIn 100 mesh fiuldgewoed iluganautu wisulillunisiinsed
autRvnanionm il Uuamsdidny audiilai LLaﬂsijlfﬂufi’;umaﬂumﬁﬁmmmamﬁmsﬁﬂﬂﬁqmmwmmlﬂq
FramauwiunsTu hudusy Tuneiildunliessdaudinenienin i way Uunaensd faened toun (1) YSuna
TUsAY (AOAC method, 2002) (2) A914Tu (AOAC method, 2002) (3) téulene1y (AOAC method, 2002) (4)
USunaud (AOAC method, 2002) (5) Usinauanslulainsn (AOAC method, 2002) (6) U3unauussig (Puwastien
et al.,, 2011) (7) Usuay Inulin (Abou-Arab et al., 2011) wag (8) UTu1ad Fructose (Khuenpet et al., 2017)
2. arusnTRBentiiivesuiuns Yurs

ﬁﬂmqmamﬁamirﬂm%fﬂ (Water holding capacity, WHC) uag @mauﬁamiamsﬁufﬁu (Oil holding
capacity, OHC) Tagununz Juna Y 050 ndu aslumasannans LANUNNAY 10 N3 vie 1hsudundes 5
n$u Yo masanaaes lwemaneseuliidinfuniesunseiauause Sunathiudsihazate shluduiigumgll 40°C
uay 80°C U 60 wnit thansazans lUieus3Tdd 3000 rpm Wunan 5 Wil wnduinnpzneutazveavad 1h
duvoamadlufaimin (5) fwamAn WHC waz OHC mﬂmﬁ@m%’uﬁmaxﬁwﬁu (¢ water/g dry weight) uaz (g
oil/g dry weight) muaau wWisuisuniu udaiuduznas (Control) (Takeuchi and Nagashima, 2011)
3. WanAndasanigunmanutedanauuiung u

Anwinamaunuuteinadlaglduduneu lnefignsfiuguiivssneudediunaudunasi (e fosas 27

¥ (% £

logadoray 16 lilndewar 11 nwyfesay 1) uarimualiudeinindesiosas 30 dauandlunisne 1
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v
4 P

M990 1 ansnmsimrdndusianiguamanuledninauniung JunsE AU NI

q Ll

ans wlaand (Goway) wlsdnindes (Sewaz) wnunzJuRa (Savaz)
1 60 30 10
2 50 30 20
3 40 30 30
a4 30 30 40

thwdnfusinldlunaasumadszamduia masudnuas Usng & sani naw ileduiauwazamuvou
Tassau Tagld 38 naaouLuy 9 points hedonic scale (9 = vauunfign, 1= liveusniign) ﬁ]’mwmaaww
I#sunnsilnstudiuau 30 au Faduind@nvinasidmihiinielurazinalulademns uminerdosedn fkiunis
Hne

mﬂﬁ?uﬁwqmﬁﬁmLLuum'}mauqﬁqmummaavmwixamé’mﬁmﬁawmaavmﬁaau%’umamﬁmsﬁ%a
fuilaadendntsianidnndessaunnung Sulneimnaeuial $1usu 101 au #6738 9-Point Hedonic Scale
wardianesinunimmaad (adu Tsiu luifu i didle waeaslulewnsn) wasinaduydu

NAN15338
1. AnsUBinaesddliiiluiudiung uiued 1
mamﬁmeﬁaqrﬁﬂizﬂauﬁyug’mwmm:ﬁ'LLasﬂ%mmauESwaaLm'umﬁuamﬁa wuisgnaume U
Tsiudosas 8.99 + 0.55 vweinus Usunallasudesas 0.56 + 0.11 tudnuris Usinaanslulawmsniosas 79.84
+ 0.47 Yhwednuste i waglovenudesay 4.03 + 0.49 uay 3.80 + 0.72 twtinutis Fapdlulawmsnarunisasdu
Suydudosay 75.42 + 659 warUium Wynlnadesas 2.45 + 0.96 tndnuis (115197 2) uenandudsnusie
wazUSunaussnluwnuagiuouwia taun Wusaen loden windi@oy wraleuwazdaned 14,584.67 + 0.88,
261.60 = 0.15, 6,039.00 + 0.9, 321.54 = 0.58 way 12.74 + 0.17 mg/kg MUAITU (115197 3)

M99 2 BeAUTENBUTIUTIUMLATTLAEUSH B UYEULAURL TUBULAY

29AUTENOUNALAL DRz TTINUS
AT 2.79 = 0.14
1Ushiu 8.99 + 0.55
g 0.56 + 0.11
Astulansn 79.84 + 0.47
fal 4.03 + 0.49
Tonenu 3.80 + 0.72
duydu (Gevarvasmslulansn) 75.42  6.59
Wynlea (Sevazvaamslulawnsn) 2.45 + 0.96

M19199 3 USunauusslusnune Tuauusi (me/ke)

wipvosIsgluliung iy U3uauuss19 (mg/kg)
Tunages 14,584.67 + 0.88
LTEEY 261.60 + 1.15
wunigey 6,039.00 + 1.00
uAALTYL 321.54 + 0.58
Wan ND*
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daned 1274 + 0.17

*ND = not detected

2. qrusnTRBiiivesuiuns Turg

MNMIAnwRANTRnIIgRduuar MIgAdUTNy TesuAuR TuRmUI wiupg Sursardiauasnsg
Tunsgaduiifigamgd 40 °C azgeniail 80 °C Fagandudlssfudnuends uiung fuiadumadenvilsihiiaula
dmsugnanmnsauomnslunsliiduigeaiuludiunauvese s dnfue magaduiifureauduny Yus
Wowssuifisuiuutsiudzndsmuilsiunnseiu (msed 4)

aN19dl 4 auﬁami@m%’uﬁﬂ (Water holding capacity; WHC) LLa:mi@ﬂ%’Uﬁwﬁu (Oil holding capacity; OHC)

YDILNUAZ TUNY
mifﬂm%’uﬁw (WHQ) mi@dm%’uﬁwﬁu (OHC)
IRIN (g water / g dry weight) (g oil / g dry weight)
40°C 80°C 40°C 80°C
WAURZ U 3.05t 0.26 2.48 £ 0.38 1.02 £ 0.00 1.01 £ 0.00
wdaTudugnas 1.04 £ 0.00 1.74 £ 0.06 1.04 £ 0.00 1.19 £ 0.11

3. WawAafuaianiudetinanuiung
3.1 msAnwsziunaunuutiidnaalasldununs ulundasusianiudednauudiunsfu
thuansuaiilalunadeumeUszamduda medudnuaeusing @ sani nau edufauasaauveu
Tngsam Tneld 38 nadeuLuy 9 Points hedonic scale (9 = waumniign, 1= liveuuniign) Mngvaaeudaildzu
nsEinpus LA 30 AU (N1 5)
A998 5 ﬂzLLuuv-n']mja‘uﬂma"m&mwNﬂszmmé’uﬁamaamﬁmﬁm%ﬂﬂﬁyuﬂqGﬁ’nmamﬂ'umﬁuﬁis AUNTNAUNY
uwihanddeuiunsTuiisyiusneg (Geeay 10 - 40)

seauNsNaLNULlsEameLnunziu (Souay)

RN PRV GHD

10 20 30 40
dnwazdsng 6.00" + 1.32 6.00" + 1.00 6.10" + 1.18 560" + 1.21
d 6.71% + 1.16 5.92% + 1.21 6.33" + 1.13 5.00° + 1.53
néu 6.00° + 1.38 5.75° + 1.07 5.33% + 1.37 5.00° + 1.77
SR 6.21° + 1.67 588" + 1.33 4.71° + 1.68 3.67°+ 1.76
iledurta 6.13% + 1.42 5.96° + 1.27 4.58° + 1.67 4.38° + 1.79
ANuraUlng s 6.50° + 1.41 5.83% + 1.43 4.96" + 1.49 4.54° + 1.38

ARy + ALTERUNIINTEIU
fonws a, b MuanasiululuusumNeislmNLana s uegslited Ay NI9@dA (p<0.05)

14

MNHAMIAFBUNUTIAZLUUA T UANEN B sTa ALY AR usian e A rune Tu
fszdunanaunuiidesaz 10 - Sovaz 20 fezuuuanuveumadudnumzUsng & ndu savd ileduiauas
mwmmﬂ,m&muqqLmﬂ@iwmﬂﬁixﬁumimLmu%faaaz 30 way 40 sgdlded1Ayn9Ena (p < 0.05) 39911n13
nagouUiuunsaunudnaSuiomuiinammaunuiigaigaiiausodully Tnevimaveaeunudnuaena
Usvamdudavomdndasigniudsinnauuiung uitsedunsmaunuthadideutung Sufiseduiosas 10 - S0y
ag 25 (5147 6)
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A159991 6 AzULUANNYBUAMENYMENIUTTa AU AU NG AN AL Tt INaN LA UAY TUNTEAUN TNAKNY
utlsandmennunziunissaunngg (Govay 10 - 25)

sEAUMSNALNUBTIEdmeLnune iU (Souay)

YRRV GHDT

10 15 20 25

anvazUIng 6.96° + 1.20 6.71° + 1.00 6.71°+ 1.33 6.33° + 1.27
G 7.17° £ 1.40 6.83° + 0.76 6.79° + 1.32 6.04° + 1.04
nau 6.75° + 1.26 6.83° + 0.92 5.96° + 1.37 5.50° + 1.32
AR 6.63 + 0.97 6.63° + 1.01 6.08%° + 1.47 5.63° + 1.13
iledua 6.63 + 0.97 6.21° + 0.78 6.13%° + 1.36 5.54° + 1.14
AU ULAYTIN 6.75° + 0.79 6.79° + 0.78 6.25% + 1.36 5.38° + 1.35

AR + ATERULLINTFIY

o w

fonws a, b MuanasiuluLusumINeilmIuLenAiueEltud A 1sEnaA (p<0.05)

o

o

PNHAMIAFBUNUTIAZLUUAITRUANAN BT A AT s ER TNt manu iR Tu
AzluLANTOUTITER UM INALNUATaBay 10 - Yesay 25 NuTATLULANNTIUNIIUNYuEUTINg A nAu
savf iledudauavarueulnemiufisssunanaunudl $opaz10 - Sewaz 20 Suwilduiiliuansatu udasiuy
aureulaesuansvegitudfyioSsudioufunmsmawnuiiesas 25 (p < 0.05)

Nnuansvadeufana aguldinfissiunsnaunudesay 20 Wussiumsmaunugaiign guslnading
Tiazuuuaureumsiudnunzsng @ ndu savd edudauaranuveulasrings dudevhnmsvaaounn
Qmé’ﬂwmzmmizmwé’mﬁaﬁﬁzﬁumimLmuﬁ%faaaz 20 $oway 22, Yovay 24 uax Sevay 25 SnASs (AT 97 7)
Anwarundululihsesunmaunuenagedusnnnin¥esay 20 videld wanismageunuIEiUNANUTiSes
a¥ 20 fazuuunnuveuniudnuarUsing & ndu sani eduda uazanuveulneTangefignoshalitiodidny
TnsazuuudnuazUsing uasd (sgdunsmaunuiesay 20 - fovaz2s) Lifianuuans1aiu (p < 0.05) N3
naunuiisosay 22 fazuuuanuveunsiusanuazideduiauandadofioufuiifosasy 20 Fuhnsiden
sefumamawnT Sopas20 lunasounisseusuresiuslaaludusousioly
Asal 7 ﬂzLLuumwmja‘uﬂmé’ﬂwmwNﬂszmmé’uﬁamamﬁmﬁm%ﬂﬂﬁuﬂﬁnwamLLdumﬁuﬁss TUNTNALNY

wihanddeuniunsTuiiseiusne (Gesay 20 - 25)

seauNsMaLNULlsEameLnunziu (Souay)

YRRV GHD

20 22 24 25

dnwazUsng 7.00° £ 1.21 6.75" + 0.68 6.56° + 1.31 6.56" + 1.63
g 6.25° + 1.34 6.06° + 1.39 6.50° + 0.97 6.13° + 1.67
nau 6.69° + 1.35 5.69°° + 1.25 5.88%° + 1.45 5.40° + 1.36
AR 7.31%+ 1.20 5.94° + 1.53 5.31° + 2.09 5.94° + 1.34
iloduria 7.00° + 1.67 5.56° + 2.22 5.00° + 2.07 6.13° + 1.71
ANuraUlng s 7.06" + 0.93 597" +1.94 5.50° + 1.59 5.97% + 1.40

ARy + ALTERUNIINTEIU

o w

fonws a, b MuanasiululuusumNeislmNLana s uegslited Ay N19@da (p<0.05)

14

9 (3

3.2 Managauneszamdudaienadeunissauiunindusianiutsinauuiuns Yy uazquainnig
Tngunisuansiou

nuansmaaes ludunoud 3.1 wuiwansurianiuleiuauuduns fuiidosar 20 Tnefidrunauoautls
a1d utldndes wasmannunsSudundn Tuvasdiue o3 1WlA way ey ududszney Sshumeasunns
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gousureauilnadendndarianiuteinnanuiunyfu Sutufuilaaludiuiu 101 au #2838 9-Point
Hedonic Scale wuimnaudnwazfuslaalimiuveueglusefureuuiunas - veusnn AAzuuLRABANLT
welalunmsuvesfuslnandsdunantusignidrindessauuiuny fuadedl 10y 7.62 eglunasivessziumiuveu
wnuaruilnadosay 98 Winssewsunanfasianiutidmaudiung Sulusnsmaunudosas 20 (3l 8)

M19199 8 AzluuANNYBUANANBUEMIUsEAMRUlavenan dusan Akl nnauLiung Julazn1seaNT U0
Au3lam (n=101)

ATLUUNSNA@EUNUSEaMENTE AzluUadY + Aldsauunnsgiu FEAUANNNINDLR
anwazUsINg 7.46 + 1.23 YaUUIUNA

d 752 + 1.07 YOUUIN

néu 7.55 + 1.27 FOULN
FEAYR 755+ 1.14 YDUUIN
iloduiia 7.47 + 1.31 FaulIunang
ANULDULAYTI 7.62 + 1.11 YBULIN
NSURUSUNARA N Souay 98

T  a
ALRAY + ﬂ']L'U?JQL‘Uu@J’Wﬁi']U
' = = o P Aa e o = 1
AaRzANtanala Aamned 8 TnelAnAzuuuLazinuszAumauiana ladumedl
' = = o = A @ ' A
AZLLUAILRAE 1.00-1.50 nnafi szAuanianala/mnAnbiu ldaeusnndige
ATWUUANAAL 1.51-2.50 MN8N szALANNNe la/mauAawiu Tdsauman
' = = o = A @ '
AZUUWANLAAE 2.51-3.50 MH1EDN seALAmNNRenala/mnuAnliu Tlaeudunans
ATLUUANAAEL 3.51-4.50 M8 szALmINNane la/auAawiu Tiseudniles
ATUUUANAAY 4.51-5.50 Munefi szAuAnfanela/mauAnbiu lage
AZLUUANAAEL 5.51-6.50 UN1EDN TzALIANNNNE la/ANARAWIY TaLdn e
AZUULANLAAE 6.51-7.50 MDY seALANNRINela/ANNAALIYL TauLunang

ﬁxLLuuﬂl’WL’ﬂaﬂ 7.51-8.50 ‘VIN’]EI;Q ixﬁummﬁqwﬂ@/mwﬁmﬁu TRAUNIN

AZLLUAILRAE 8.51-9.00 MNEfs szAUANanala/ANAnTiu TauigR

Fuilanlfmnuiiuieaiundniusine veu sziindusassanifeses Inslamenausinnanduendnual
pdwauaTuiey wndsnaniinly iedufamiiouant udiidndruunildfanudunsstudud deduia
Aoutavey Sanunsedng uarliveunaufiduendnuaid egndlsfmalunguinguniw dalvajseusuaniuiu
nzfu guilaelidelauonuy Tudesnisuenquusslon uazauAmiseMsYeILAUAZ I Wazoadpsdinisuiu
ansdnidntosuiolfaniingsalidou

o

WethudndarianAudeininauuiuns Junssaunmmawnundsandmenawnups fuifavay 20 uAsIE9R

£

AuAtaTuINIsYRIANANUI TUSunuduyauTesay 15.08 (115149 9)
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A19199 9 AauAelaguIN1sresAnALlat NNk AL Tu

ANAMNELABUINTG U3 (Seway)
AT 4.20 + 0.03
TUs@s 6.46 + 0.04
st 23.64 + 1.87
LN 1.97 +0.04
astulawnsm 63.36 + 1.79
wdule 0.37 +0.04
duyau 15.08 + 1.32
dsluazanusena

1. Ans Ui sddlaiiiluiudung uued 1

foyauiunuesdusznaviiugruniaaiivesuiung Tuouuis nud1 arsermisdulngazeglugy
arsluleiasn 79.84 n¥u / 100 n¥u Fannslulensaiidrundsazduduydu wihfu 75.42 ndu / 100 niu Bad
USauiindt (msnsdl 2 uag 3) idnteeilarfisuiuliinabuyaunes Afoakwah et al, (2015) finuUSnaduydu
TuuAuny iy 78.22 + 0.40 n3/100 n¥u way Usnalusiu 8.99 n30/100 nfu wiung Tuazduiunallesius
0.56 N$1/100 N5 USunadlevienuuazian 3.8 n3/100 nSH wag 4.03 n§1/100 N3U MINAIAU

Khuenpet et al,, (2017) wuuSunaduydudiadaldandiegisununs Jueglusas 75.58 n3u /100 n3u-
80.85 N3 / 100 n3u thndnusis wasUiinamsnlnsauazelasa semdne 246 n¥u / 100 n¥u - 2.67 n¥u / 100
n3u way 4.83n%u / 100 n¥i - 5.66 N / 100 N3 tmdinusis dwuuiunyTuuesl wuliiamsnlaga 2,45
0.96 ¥4 / 100 n3u thwiinuii

Uinaussluniunzfuiues 1 azwudn Wusaden (K) Wuussmiinusnnniiuisiguiindu Ussua

a o

14,584.67 1aan3y / Alansy USuauuniey waaidey waslamen wuludSunm 6,039.00 Sadnsy / Alansy
321.54 fiadn3u / Alan3u uag 261.60 fiadnTu / Alandu Ay druussiniinudesunde dingd 12.74
fadn3u / Alandu mnuuUsUsIuvesUTinua1sovs ussmuazduydu WoiuSsufisuiunanuidoisnsd
Lﬁaﬂmmﬂamasmiﬂqﬂ awﬁuﬁuaxmnﬁu%’wwﬁﬂmilﬁmﬁ'm (Praznik et al.,, 2002; Abou-Arab et al., 2011;

Afoakwah et al., 2015)

2. aruanTRBetiiivesuiuns Yurg

@mamﬂaﬂﬁ@mﬁuﬁﬁ (Water holding capacity, WHC) Ll,azﬂﬁ@ﬂ‘ﬁ’uﬁﬂﬁu (Oil holding capacity, OHC)
goununziune Wunsfwesfidfydmiu leormsmsransailuldiduaisfiuuss (ngredients) u
NAnA Yo MNTLAR (Afoakwash et al., 2015; Takeuchi and Nagashima, 2011) ﬂmamﬂ’ﬁmiaﬂ%’uﬁlﬂuudumi’u
fifgauansiudung Sunildmuvedsemsfioransthldd wae fautRlunsgaduindugs uanshdauanunsely
msduthiulilulassainsvedleanms ansnsothanldlumafivenunsivediaduluonmsld

ﬁﬂﬂﬂi@ﬂ%ﬂﬁﬁ%«ﬁ%zi’umﬁmqaLiaLU%UULﬁauﬁumiam%’uﬁwmLLﬂqﬁuﬁﬂUwé’qﬁqmwgﬁ 40° uag
80 °C ‘Luqmammmmmﬁaﬂ%’uﬂqﬁuﬁwwé’mﬂumﬁ@mmm%u (Moisture absorbent) wayilnmuendRgady
ihAtwilegamgfiastu v gumgll 40 °C uiung funsdaruannsolumsgaduihiigentiigumgf 80°C
Lﬁmmﬂauﬁa%ﬂLLdumsi’umﬁﬁiwL‘Ua%qw‘iﬂﬁamﬁa%ﬁuﬁuﬁﬂfﬁmnmfw (Takeuchi and Nagashima, 2011)
ﬁaﬁ?umﬂamﬁami@méﬁufﬂﬁ LLfﬁumﬁuwﬁaLfJumﬂLﬁaﬂ§ﬂmwﬁﬂumiﬁﬂﬂ%’ﬁﬂums@(ﬂmm%u‘l,uqmamnﬁm
omsmawnuulidzndald uaruonantuuiunsfunsarliiinnseandlud (gelatinization) sewindliniudey
anene

MNMINAEBIYBS Abou-Arab et al,, (2011) Ansgaduinsi Wiy 1.37 - 1.45 Fagandn udrnisaadu
thiinin wansvaaesuiuny Tunsvesfids duuansgaduinduresuiung funadlewFeuiieutuuteiy
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v o o '
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ALABINITVDIATMNTTY

3. WawaadugianaudadnauLiun
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q
[

wllianBdeuung fuitsedusag wud Ysinamavaunu Sesay 20 Huimaiimngailunisiaungersaniuls
dnanuiunetu Tnefnaaeudalfnsseusy fadnumzdsing & ndu way sanh

NNHANMINARDITINGT denndpaiunuideres 3ns1 Awines (2562) ivhnsAnuinsiaunEnsiase
yundafiegunmanutauiuns unuhitsssunmeaunuuteaddeutuns Sufiviinamndudsarennidnuas
malszamduiansnudnuasUsing  ndu sand eduda nusenumeulnesufiunltuanas ioswnull
uiuszFufinduanziveautiuazdsandnin wudnides vilivusdaiiduutounung fufindu wazsamnid
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nouwmdluseuiiinniunadnunsusngmedud ndu sand wasaruveulesuduuiltuanas
3.2 nManagaunUszamdudaianadeunissauunindusianiudetanauuiuns iy uazquainnig
Tngunisuansiou

dlevhanAgnssindnmasoutuduslnavialy wud fuilan Sosas 98 Wimsseusuant uildrananurin
pefu AuAdlasuTnsvesgniuiuns Sudunaniesas 20 SUinasesasvesiminuieial: Tushu 6.46 lufy
23.64 101 1.97 aslulainsn 63.36 luas 0.37 uaz uydu 15.08

Jalsuauug

nstmundafusianiudsdnanuiunefu Wunisiiauende fasiddauamisdaguinisgand
wAnSusianflugasund Tnslamznaudarunduendnual adseuniuilou uandsinaniviall Fagusundo
inwasnsfiugnununzu viediiaulaanusoirqauiuvemaniusidinanludesenludmndudldoly

LONA1381989

091 Aninea. 2562. MW WaSusivuntaiaguamanuleuiunzTu. N Tinemaniuazimealulad
wningduguaestdl U9 21, 1: 76-29.

mala 1nde ginmni dewde, arsswn Jundiii way quiyy nuasden. (2556). mewaMUzuilanlensA
NIRAUAZIY. 2. WD, N, 44(2)WLAY): 269-272.
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Effect of phosphates, water and raw egg white on quality of
minced pork product

Malee Simsrisakul? and Pattama Phasuthan®

Faculty of Applied Science, King Mongkut's University of Technology North Bangkok, Bangkok, Thailand

E-mail; 2malee.s@sci.kmutnb.ac.th, Ppattama.p@sci.kmutnb.ac.th

Desired textural characteristics of minced pork include springiness, cohesiveness and
juiciness. This research aims to improve the textural quality of minced pork. Firstly, the effect
of two phosphate salts (0.15% P>Os w/w) including 1) tetrasodium pyrophosphate (TSPP), 2)
sodium tripolyphosphate (STPP) and 3) a 1:1 mixture of TSPP and STPP together with the
effect of water content (20% versus 30%) were evaluated. The results indicated that the
phosphate salts yielded superior hardness, cohesiveness and springiness and water holding
capacity (WHC), yet TSPP was more effective. Besides, increasing the water content led to
decrease in the three textural attributes as well as the WHC. To conclude, using TSPP together
with 20% water content yielded the most preferred textural results. The second study
determined the impact of raw egg white (REW) by comparing adding 1) 5% w/w REW, 2) 5%
w/w REW along with decreasing the water content and 3) without REW. We found that adding
REW along with decreasing the water content resulted in better textural characteristics and in
maximal WHC. The third study evaluated the effect of REW gelation prior to cooking to
cookedness. We found that heating at 60 °C for 15 minutes ahead of boiling for 10 minutes
resulted in the cooked minced pork product with desired textural attributes and enhanced
organoleptic acceptance.

Key words : phosphates, raw egg white, minced pork, water holding capacity, textural
quality
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dedndduemsfifinuamistarunnsgs Wuundslusiu edniusznaude Tusiu aslulewase
Loy wiswg wagdaniiu Tunduvesiodniaulnefenuilnadevysosmunanideuar fudnsusiannidony
wnnedmheluviowatn ndnfusivydudundendasasifidudunamilsesgasemvaisvia 1wy undia
Wnuazdnduduiu Snfsuilnaansaviieddluaiauiou Tneilufuilanindadunmuamaindnumsde
dufauararuannsolumsdugn naunassamRvesdnsie uindnduemydudndnaasdidedudads Ll
faveunazenaidnlaiguii
lundndasidodnflasunfdnifumndefotisludossand  vusferfundedsdnihilunsatalusiu
wonfuuarlalofu Fuhwlumsdenlsrautuienss fudiadlions uenvnivoamnduingFotuemisi
fouifslundnfsidodniuusgy Sedwlngdneglungy alkaline phosphates 1wu Teifexlnslwdvioaia lnls
Woa viselulunaan 1Wudu
\{louns (lean meat) 1ty Ladauan viiaitloduarlnndeilusiululelnuian fifudrussnoundn
dothamansiuduinde eamn uaziuds  Tusfululelvuiaaruaslusfumlanaradnazasarouas o
sufsfilusfuusduinnisaaied (unfolding) 1lesnniinussrdnnisuszaszniradulelusiu (onic forces)
ylmAntesieszrhnadulelsiudanmsoduililulassaield uvonaniveaaiiiuadulussuuasdediv
Aaradunsa-mweniledn dwalmdulolusiuiivssaduaumnntuduty fomgiidulelusiuimessann
u Tnglutunouisnduassiosnuquanmpiivesdunanlfliiiu 4.4 ssmisaiBoa ieliAnnsatalusiuly
Tolnusaanfoeninlusyuuldnniu (Long et al., 2011; Petracci et al.,, 2013)
Tudunounislinrudeudedliauiouuioungilanardlisininga 60 fs 75 esansaifea witels
Tusfulalelniusaafidoanin wasinnindnduiulassadiama (meat gel) fianunsnfnufuluiunasiilvioy
aelulassadeld sauddlusiunsaaauiifegluszuuaznaduilolduauiouiigaumniigendi 64.4 asmn
wabea luaniz¥eudu (moist heat) waziinnisdsulassairafuaarfugninifulflulasadianauas
mmm%’uﬁ’uﬁﬂﬁﬁa&ﬂuiswiﬁmaehu (Montejano, 1984, Peng et al., 2009 )
Tuvaigiianstiodainzaztefiununmuessanfos FouonmnasteiiunmsBainztuidonds femn
dawastonruannsolunisduiuarauneUssamdudadndae liennfluasdanmedndsitenldang
afaseurhluidesanmlsie
vyduidundnsusiuamen drfunsafalusfudelfiinnisBansSataldtosnininsuriunasnden
fetuFedududeadonldarsiiannsnatalusiuldunn ansfnvidosiunuindniudanilsdadoiidmanie
aunmveamydy  Taenyduillifudesdidnunsiiudanaedne i nafuthasfuenugudlviege s
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1. gasuazddn1sHannyy
1.1 mawewdevyun

thiilonyduarinnfinuaugamgfiliiiu 5 ssmwadeaindsinaruazein dauduotdueunasis
fingen sulifivuinUszanm 262 wufluns usugazknTswun 2 Seduns Winndefesay 1.8 Tagthwiin un
wanlhudedeatu 10 wid Aufigumgdlaiiu 5 esmisadeaifung 1 4alus
1.2 ansuayisvimydu

ans  Lidovyun Yevay 100 \nde fovay 1.8 vouilovy thona Sevay 1.5 vouilony

winlneymdusesnasdiondu sgvariorar 0.5 veadewy 1 Sowar 20 / 30 vouilony

v

windumauiomniunm 10 wiit - vssgluldmaainiduriugudnats 2 wuiluns 817 10 Loufums
auaulvifitntn 32-30 ndusietu muAuguMRliliAY 5 ssmiwadsn Tanufouludidion 10 wifl udi
ThBusuiluiuulsiiu 5 esmiBeadoa 5 widl iuilgungflsiiu 5 ssmwadeaidunailihu 24 dalus
2. Anwiesdusznaumaaiiveaiiany

thillevyumniigiszanuatu Tnseuflgumgl 105 ssmdeadeasutminasd Usinalusiu
Tng3san1via (eldah) T4 conversion factor 6.25  Usinadlemilaeldiasesadmluiudusiuan 30 seulunan
2 falus 1UlmdsnBmesidudnihazane
3. ﬁﬂmwamawi‘mmmmLLasU‘%mmﬁ']Giaqmmwwﬁmﬁm%mé'u

winunAnsaeinydumugnsuayislude 1 wselavomeamndsil (1) Todoulasindviean : STPP
2) waslodeulnlsneams : TSPP wag (3) Woaanausening STPP way TSPP Tudnsndiu 111 ajuAuysuIm
woawin (lugu P,0s) lugnaifufosas 0.15 vonbwiindeny  wazwusUsinanilugnadu 2 sz fe Jovaw 20
uae 30 éuaqﬁmﬁﬂmﬂ

UixLﬁu@mmwwamﬁmﬁﬁmé’wmzLﬁaé’uﬁa Tne38 TPA fewndes Texture Analysers Ju TAXT2i 149
#a¥a Cylinder probe LdukIUAUSNA1S 5 Wwufmns Aadaegnau 1.5 lwufuns  mAnuansalun g
Tng¥aUsnameavaitlyasenanaBiifauuasain Shand (2000) fafognamun .5 Lwufiens
4. Anwmavaslivnfudanuninndndueingdu

denviavleainuarUiinahanmsdneilude 3 wfnwisavedldvniuded (1) bld () ldesas 5
vonjmdnuy e (3) ldfenay 5 venimnuyuaraumUiuivimuslugaslivifugnsiliduldunlag
anUsmnauhlugesiiiy Uhnarhsandmdnfaudaeiinanhifluldvniosar 80) Ussidunmniwndn o
Wulieaiude 3
5. Anwmavasnsianuioudenunmuaniudivydu

thmydugmsiildainde 4 snfnvmaresaniizmslianudou il (1) Tarwdeuludiien 10 wit (2

¢

Tiaufoungamgil 60 ssmdealdoa 15 il Aeulianuieulutiiien 10 uil Ussidunuainndn e

WuReiude 3
6. AnwinseauTunsUszamdun

\Fonnydugasiifiauaimainds 5 sAnwinseensuiivuiugasmua (aldweamauaglven Tiaw
oudumowien) #2678 Hedonic 9 scale Tdmaaeuduindnuusygedsiuu 40 au
7. NTIATIZANGEDA

AAs1eiauwlsUsaumelusunsu SPSS version 19 MauruNIINAaeIdmsude 3 wuuduluvden
auysal (RCB) Insdndmeassuvuuaneifoa  wuuuvuguluudenauysaldmivte 4 uaz 5 Wisuifivuaads
sevievEnauisaeds LSD fissdumnudeduiosay 95 shnimeaes 3 1
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1. wamsfnwasAUsznaunIeAiveilony

inmahillenydiuazinn 7l duinghulumsideuiessiesdusznaumaniilinananised 1

M15°9% 1 safUszneumMaAivesilonydiuaginn

23AUTENOUNLA] Yoway (hwinden)
AT 76.31 + 0.39
TUsAY (%N x 6.25) 20.07 + 0.28
g 5.64 + 0.15

PNNANMFIATITUANT LU WeaglnnryivSinaenudy TWskuuarludu wisiesay 76.31
20.07 way 5.64 pua1au  Ingluilonydaglnniivsunaluduiinindleusubug

2. wavasianasnauazUsunndenuAWHEASMeIrsEU

a o ¢ o A a a 5 o =
Naﬂ’ﬁfﬂ33@5@U@mﬂquamﬂm%1ﬁuﬂanLLU?U‘HWU@Qaqiﬂigﬂ@UwaﬁmeLLagﬂiﬂqmu’]LLaﬂQﬂQquqﬂw 2-4

o
AEZNINN 1

A1997 2 dnwauziledulanarUSunuveuvainlvasenvemaniurivydunuusyiiaveamnuaz Ui

vilaWaamn USanauh AT ANNENSAtUNIT | ANNEaguy USunauaamian
(Sovaz) (NF3-U39) iy filviagen
(Sovaz)
Control 3683.9 + 29.3 0.415 + 0.003 0.884 + 0.001 20.03 + 0.45
STPP 44025 £ 92.7 0.510 + 0.003 0.893 + 0.003 9.11 +0.86
Mix 20 4576.6 + 75.2 0.513 + 0.004 0.906 + 0.003 8.20 + 0.004
TSPP 4736.6 + 17.7 0.519 + 0.005 0.910 + 0.005 6.06 +0.95
Control 22423 + 94.4 0.384 + 0.002 0.875 + 0.002 2587 +0.94
STPP 30 3309.9 + 68.3 0.473 + 0.009 0.881 + 0.003 13.79 £ 0.56
Mix 34189 + 63.7 0.484 + 0.001 0.893 + 0.001 11.96 + 0.53
TSPP 3600.3 + 41.3 0.492 + 0.007 0.896 + 0.003 8.89 +0.23
seautedAgy | vtaveaa * * * *
USanauth * * * *
YuANDALNA x * ns ns ns
Usanau
WG Control  vsefle qmmuamﬁlﬁ@mﬂaﬁmm
STPP mneds  ledeulasindveavin
Mix wefs Woannauszndng STPP waz TSPP ludnsidiu 1:1

TSPP e aseludeulnlswean

* et Jadefidudrdnynisads (P<0.05)

ns mneis JaduldfidedArymeada (P>0.05)

M19199 3 wavewlianeawareAledulasuanuansalumanieiu anudanguuasUsinnvesaraiiva
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PONVDMANTIVYFU

yipwoans | anuamisaly ANUEAVEY Uinameaunaniilvasen
ASNNENU (Soway)

Control 0.400 + 0.018° 0.879 + 0.006° 22.96 + 3.20°

STPP 0.491 + 0.021° 0.887 + 0.007° 11.45 + 2.64°

Mix 0.499 + 0.016° 0.900 + 0.007" 10.08 + 2.14

TSPP 0.505 + 0.016° 0.913 + 0.008° 7.48 + 1.64°

v o

MNEWe  AISNYIILANANSAIUAINLLIAT vingis Alafelianuuandsiunieata (P<0.05)

M19199 4 NavesUTinaderloduianuANaNsatuNISNEAY Anudangy wasUTinaveLaIilva
DONVBINANNTIVYFU

Usinanh Gevar) | mwanansoly ANUBAVIEY Uiinaeamaniilvaoen
NN
20 0.489 + 0.045° 0.898 + 0.011° 10.85 + 5.70°
30 0.458 + 0.046° | 0886 + 0.009" | 15.13 + 6.64°
nngwg - M SwsuananafumuLLR ianeis Aadefimiuunatumeada (P<0.05)

= @@= control =l - STPP e=uflp ¢MIX e TSPP

HARDNESS (n5u-u59)

30
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Wunanin (Faeag)

2l 1 ravewiinneamanarUsunasailedudaiuaruuwlvewdnduriydu

Mnualumadl 2 axdiuiisasstafefidvinatenmunmydy Taoddviwasmiusevirssianeas
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qmmumﬂwﬂivﬁuﬁwﬁ@u ng TSPP vibvinydufianannuudegendinisld STPp Iummvﬁuﬁwﬁ@mﬁuﬁu
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Usinameanaiilnasendumfiuansinuanunsalunisdutdvemdning Suhinuvouaiilva
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Production of fried garlic by Air frying technology.
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Faculty of Science and Technology, Suan Sunandha Rajabhat University, Bangkok, Thailand
E-mail; yelly26girl@gmail.com and kanyapat.pe@ssru.ac.th
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Abstract

Fried garlic it’s an important component of Thai food since ancient times both as raw
materials and side dishes in Thai food, or even a part of many Thai desserts. For now, there are
many ready-to use fried garlic products commonly found in the market for saving time of
consumers. But those usually fried with oil and too high of fat level in product Therefore, the
research team agreed that it will be good if there is a reduction the amount of fat in the fried
garlic to reduce the amount of fat in the garlic as a goal of our research. The production of
ready to eat non-fat fried garlic by Air Fryer technology (Smarthome MV-014) to reduce the
amount of fat less than deep fried garlic and it can be a new type of fried garlic for consumer.

For the sensory evaluation of consumers, for 5 factors are color of garlic, aroma of
garlic, flavor, texture and overall preference found that the non-fat fried garlic product by air
frying technology had a high level of satisfaction acceptance from consumers in every factor.
While the 3 factors are color of garlic, texture and overall preference for both types of fried
garlic, there is no difference at statistical significance, with F< 0.05 at 95% confidence level.

Keywords: fried garlic, frying, deep frying, air fryer
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Effect of Sodium Lactate on Quality of Frozen Ground
Jullien’s Golden-Price Carp (Probarbus jullieni)

Pattama Phasuthan'?and Malee Simsrisakul'®
!Department of Agro-Industrial, Food, and Environmental Technology, Faculty of Applied Science,
King Mongkut’s University of Technology North Bangkok, Bangkok, Thailand
E-mail; 2pattama.p@sci.kmutnb.ac.th, "malee.s@sci.kmutnb.ac.th

Abstract

Frozen ground fishes are raw materials for production of fish ball and crab stick products. For SMEs
(Small and Medium Enterprises) or OTOP (One Tambon One Product) scale production, well-preserved and
large stock of frozen ground fish would contribute to minimizing manufacturing cost, time and labor. Sodium
lactate is commonly used as a cryoprotectant to prevent protein denaturation. As a result, this study determined
the effect of sodium lactate at various concentrations (0, 2, 3 and 4% (w/w)) on quality of frozen ground
Jullien’s Golden-Price Carp (Probarbus jullieni), prepared at -40°C and stored at -18°C for 48 hours. We found
that increasing concentration of sodium lactate yielded the pre-frozen ground fish with lower moisture content
(p<0.05) whereas the frozen ground fish pH ranged 6.32 — 6.42. At increased concentrations of sodium lactate
led to lowering drip loss values (p<0.05) and the salt-soluble protein content tended to increase. As for the
frozen ground fish gels prepared from the frozen ground fish added with sodium lactate at various
concentrations, we found that the sodium lactate addition yielded the gels with more lightness and whiteness
(p<0.05). The gel strength values tended to increase (p<0.05) in corresponding with the increased sodium lactate
concentrations. Addition of 3% and 4% (w/w) sodium lactate led to the gels with the best folding quality which
were still intact even after folded four times.

Keywords: Sodium lactate; Frozen minced fish product; Jullien’s Golden-Price Carp
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(Probarbus jullieni) w3en1wviesduisen dan Bannes uazUandu Uandandmduvanidnvuelugluana

v v Y a [

Probarbus fUsunamsinzidsannidusududug wasiiuvanasugiand fgyvesUszmdalng (nsznsranuns-

o

LaTaNnal AsuUTLUY, 2538; GRERL A5v¥na wazAny, 2543; Al Benjakul, Prodpran, & Kishimura, 2018)

q

o a

ovauagminluliluTrgiulumandesdesusiormsenagdvainvateeiin iy gniulan neadutan Tdnsen
Uan wazydn udu Tnsfeuindevarusluudandnfasiewnsiuiivioiluuidenudsonisangungfifian
Asnansentlevaruaauils -18° wiedini uduAvsnuluanzuniBenuds ileousuuardnergnisfunm
HAnduadmTUTENISWUTIURBLY (nSensranunsiazannsal dnNUIIATTINAUANNYATLALEIITWINA,
2548; U.S. Patent No. US 2012/0064196 A1, 2012) #ufiovausudidonuisannsavhaellifugaainnssy
nsdveanvestsundlvneiluegiwn Tnglusenitadeuunsiau-dmian U we. 2562 fyarin1sdsesnsy
5018.52 81UV ﬁ‘dizmmﬁﬁwﬂummmdaaaﬂﬁuﬁwﬁwaﬂm (NFLNTINIRYY, 2562) UBNNILIINTELATN
Ussinalusziugramnssunia Welaruaudifonudedianunsaiunlflugnamnssussfundaiounde SMEs

v a

(Srnall and Medium Enterprises) uaz OTOP (One Tambon One Product) Ifluientu iesannidafiuusslov

a 1Y o

mnmafvinwiiotaualdun drsesuiunalildun weglideusieaingivnntu ilsdunsteanitasugu
n9kAR a7 waskssnu ulhmsdiifeuaualuusiBenuduasnafivinuiluanneudenudasinadiednm
A mvesndndualildlndidssvs iy uwafidedidadenisiianisideaninvesdusiululelnuiaans
(myofibrillar protein) dqmalﬁl,ﬁaﬂmumwdlﬁaﬂLL%aﬁﬂmmwﬁaaaa LU mamﬁ’m%%q@ﬁaﬁuﬁaLﬁU%’ﬂmﬁ
gaungfishniinFeniiy -20s auinmannaenouveslushuasnindusidaruannsolunisduivhag Sni
Unannaduturenndeluidovanfisduanifudosas 1.0-1.5 lilsiuaraeludindotosasdmalinn
wileanas wenindnindandniudnmandienuduaronmnifliasiissnieninfuiniusinayilf
Tshudsanin (33 nayaung wagdlasnd udliafivssnun, 2531; Jittinandana, Kenney, & Slider, 2005) Fams
doanmeddusiuitannisutidenuds mafusnwiluanmzudiBenuds wasnsavans ddilusiudoauifge-
il (functional properties) Inglannzanuaunsalunisasaisuazauanunsolunsiinaadisinadenunm
vouflovaunuiBonuds ﬁﬂﬂfmﬁaﬂmﬁumiqzyLﬁﬂ@mmwmamamﬁm%wﬁ@aﬂLﬁﬁaﬁﬂmamﬁﬂmﬁumﬂ'ﬁﬂ
anmveslusiunieanslaslolnsimnunud (cryoprotectant) lauA answausznineglasa (sucrose) furesinea
(sorbitol) In@neainn (polyphosphate) uwaglaideuuanian (sodium lactate) tudu (3§03 neowses, 2544;
Boonsupthip, & Lee, 2003) Taideuuansmindumafuudemsiiusedioglusensvosmsifuusedisinng
Uaensy Tesiltlugnanvnssuemmamseiisangn livillvinanssiuaoud Transainauindndust
oe wavlindanus I MacDonald, and Lanier (1994) vhnsnaassnuinlaifounanmnanudduiosay 6

&

fiusvansniduanslaslolnsimnunudia wagviliuenlaluledu (actomyosin) luvanfanuseangnisudiden
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wla-n1savane (freeze-thaw) wagnusenisideanindieninuiou (thermal denaturation) ladninglasa luveas
7 Jittinandana, Kenney, and Slider (2003) wuilepnnanwmanuduiudosas 1 Snavhlusivluduiiovan
suluimsdfienuesia venanillefeuuanndsansamuguaeudunsa-sg Sudsnmsaigiulnues
\Hogaun3d 1Hiduansiaiusa (flavor enhancer) a1sUgausandusanimns (favoring agent) uazdinuannsoly
Asiludifaglniess (emulsifier) (MacDonald, & Lanier, 1994; Jittinandana et al., 2005) Fanlumsisedaadu
nsfnwanuannsnvesladeuuannvlunisdestunadsuuanmunmuaznsuiul pnanmievauaus
Wonudanuadanszuisnsifvinuluannzudidenuds liedaegnsiiuinunanfausifnaalugnavngsu
sEAUATITeU
INUIZEIAVDINTITY
LﬁaﬁﬂmwamanﬁmmﬁmﬁEJ:,JLLammmﬁﬁﬁiamiﬂ%’wqmazmiLU?BuLLUaanmwmmLﬁaﬂawmmﬂ%ﬂ
wdssgwiensiiusnuniigaumgd -18% uu 48 dalu
521U8U Y
1. Sinmeiesduszneunaaiivesdevarian
ﬁwﬂmﬁaﬂﬁ%amﬂﬂaLﬁywdaﬁwi’mqwﬁmﬁ%aBhumir?fmﬁa Aoaindn AInld toueiedusen waidy
Fu Frvhenuaretn uagdaiudussgnaodily (dhaudemnduiofoRntsussana 2 $9lu9) udnusts o
HosUFtRns fenistdaing imwden indaan savimdsaiidandedns wesuduturmaiinfu udsan
Hurundiesiesiusmnannuiu Tusau 1 audtves Association of Official Analytical Chemists (AOAC, 2000)
wag sy mwﬁ%‘lu@ﬁaﬁumm%laﬁlmwﬁléuﬁu Bichi Extraction System B-811 (Biichi Labortechnik AG, 1998)
2. Mswdntievaruandifonuds (faudasann 231iing AUYYaNG, 2531 wag Marine Fisheries
Research Department [MFRD], 1987) ImaﬂaucqmqquﬁmaaLﬁaﬂmiwﬁmﬁmamimﬁu 20"
ihtuiovarnnde 1 fiumsdauiuds sdehusniduisssn @edudoadet 1:0) un
5 undt §athil 2 udundeanududuiesas 0.2 Fasdrmievaidetinge 1:4) uiu 5wt dradd 3 19y
iindeanududuiosay 0.3 Fnadiuiovaroinnde 1:4) wiu 5wl wagdraigaredudisssun
(Shsrdumiovandeth 1:4) w5 nift asdiaiiuu 5 Wit vinsuanaussrinadeuaAudunay (fivssneudae
indedosar 0.5 tudedosar 5 uazleainionas 0.2 vesiwiinuan) feiaiesunens Miaalunisua 2 wil
iiloarfiunisunudasundieiaiesmane s Tluiaguine Geszrienisuildledousananai
Waduderas 0, 2, 3 way 4 (agtwidn) 14nanluniswn 2 i Aannadasesud 2 wa"’qmmfumsmﬁaﬂmumm
luganarafinlndenau whtin 500 n¥ufens YA 15x13 Llwufluns w1 0.8 lwufluns wazdandniianudy
Us38IM1A Wuddonudsegnasaniifieinies Shelf Plate Freezer figamadl -40°y uw 2 $2lus 1AuSnwd
onumgdl -18° wy 48 Falug
3. sAnwravesUinaleienuanmnanudududesas 0, 2, 3 way 4 (agtnmin) Giaammwsuamﬁa
Uanuaneuuazndamsudidonudessninmaiuinudigamgl -18° umu 48 $lus anuiindalude 2
3.1 AnneitinanutuieUauaneuudiBonuds saisues AOAC (2000)

3.2 e rautRnuAinen e LlaUa uandIn1sudieanud



iiilevauandimsutifenudadunan 48 Hlus mazmaﬁwﬁaﬁqmmﬁ 4" \Junan 12 $lus
sumxagmﬂﬁ%uﬁnﬁwmﬁwmzﬁmm"]mingt.ﬁmfﬁzmwmsazmmfm.%q (drip loss) 3n@un13 (Ueng, & Chow,
1998)
ﬂ'wmiqiyLﬁaﬁﬁzmwmiazmaﬁwLL%& ($owaz) = [(A1 - A2) x 100] / Al
dle A1 = duinilevauanoumsazanethuda (n3w)
A2 = dhmiiileuauamdsnsazanetiuds (n3)
wazdlonsunanazatetude 12 Falug Thmsheseimeaudunse-ing aadives Scott, Porter,
Kudo, Miller, and Koury (1988) wazUSinalusiuflazanslutiinde (salt extractable protein) anaigves 355wl
gaaianng (2544)
3.3 Ainszauiivessaitiovauandinisudienuds
wismaauawalensussydevauaudiBenudsiiunisasareiudsmuis e 3.2 asdluvie

=]

AuALaATIAEURNUANINaN 35 Tadins 817 6 wuRluns diluliauseu 2 sedv A 40°y w1 20 Uil uay

a

90°% W 20 Wi vidsntuhsudiuduiud w10 wi nontalatuaeenanvisauAuaaLiuLiTigavgdl
8y 4% wu 18-24 Falua LﬁaﬂiuLamﬁﬂLﬁ]aﬂmummé’f@iﬁﬁmummmqﬁ 25 fadluns (HALUaaIn 9984
931350 AINUG, WITUVING FITTNAINTNG, wALIIINTN JINBY, 2541 Uag MFRD, 1987) uduluin

3.3.1 A8 L*, a* waz b* sewn3esind (Hunter Lab) wazA1AI1uu1) (whiteness) (9575504
AIUg wazAne, 2541) Ingldauns A1ANY1I (whiteness) = 100 - [(100 - L*)2 + a*2 + b*2]™°

3.3.2 MANULTSIveaa (gel strength) (FnuUasaIniBues 952350 ATHLT LazAME, 2541 LAz
MFRD, 1987) #etadesiaiiioduia (Stable Micro System TAXT2) A8 9YNNAMET IANTINANYUIALEUHY
Audnans 6.25 fadluns Audd 1 dadwuasioiundl sunsgiisiamiuan sruduseiilinadiodns (nf) uas
szpzmeivianaadusegnoufifognunneen (WuRuns) warwamAuLiusenaa (" lsuRuns)
90 wssildnagogns (nSu) Aol szpzneiivinneadluseganeufidiogisuanaen (wuiuns)

3.3.3 NA@UNIIWU (folding test) (933750 mﬁ’uq wagAMY, 2541) Imaﬁmaﬂmummﬁmﬂu%
U 5 dadwas lunegeumsiulazliaziuu ?jaﬂmuuqaqm (5 azuuw) Wuszaununm AA Ao lifiseauan
ety 4 dw wagfiszdumnumiefinnn duaziuusian (1 azuuw) Wussdugunm D Aefisesunnsonainiu
oty 2 daw warldfinnanniien

4. ¥n15nAaes 3 87 QNLLNumi‘wmamLLUUEjMquﬁaﬂaMUuiaj (Randomized Complete Block Design,

RCB) Aias1gndoyanivaialagdins1grininuuususiu (Analysis of Variance, ANOVA) kagyinnisiu3euiiiey
AlAYTENINeTeE9se s Rt uLAL (Duncan’s New Multiple Range Test, DMRT) fszsuanuiosiudosay

95 (p<0.05) paelusinsu SPSS for Windows version 25

NAN15398

MslnswesAUsEneumaaiivesanian wuiUanBanilinudu Tusiu Tusiu uasidn Yevas 81.37+0.39
19.24+3.47 0.17+0.04 way 1.16+0.2 Tnethuinden audisu waznisnwwaresSunaleiouuanmnaing
Wadugesar 0, 2, 3 uag 4 (Inethwiin) deuSinuautuvesievarunteunsutidenuds audRmandnnanim
LLazamﬂ“ﬁmmLfﬂaLﬁaﬂmuwﬁamiuﬂiLﬁamvﬁaﬁﬁu%ﬂmﬁqmmﬁ -18°y uu 48 Gl (HansvanesandlunITg

a

1)
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A15199 1 USunaumnutuveaiiaUatuanaunisudidanids audinisaiinnennwazaudivesaaiiiavaius
) A < A a a a v v v H o I
RIS anude WeoinUsunalyfouwaannaNNliNIusesas 0, 2, 3 way 4 (lngtvin) waziiu

Shwilgaumgil -18°y utu 48 Falua

duih Vnalaieuuanan (Gavazlnetimin)
0 2 3 a4
1. Usinamnufuveailetaunneunis 80.82+0.38° 79.78+0.49° 79.06+0.77° 78.69+0.59°
wiidonuds Gasazlnetminden)
2. auvimaaiimenmveailevaiun
ndansudenuds
2.1 Amanudunsa-ag 6.37+0.07° 6.39+0.08" 6.42+0.08" 6.31+0.01°
22 Mmsgapdetissniumsarats 4010207 2.17+0.59° 1.28+0.23 0.21+0.17°
vuds (Yavaz)
2.3 Uwnadusiuitazangluiunde 34.49+5.98° 40.68+7.11%° 43.03+6.82%° 47.26+5.29°
(HiadnTusoniu)
3. guifvoaeaiiovanuandenis
wiienuda
3.1 AANTIng
3.1 L* 66.41+0.96° 67.13+0.76" 67.53+0.69™ 67.85+1.04°
3.2 a* -0.4120.10° -0.51+0.12° -0.6+0.23° -0.6+0.2°
3.3 p*" 13.28+0.35 12.98+0.35 13.02+0.38 13.12+0.51
3.2 ANANUN 63.87+0.83° 64.60+0.74° 64.98+0.77° 65.27+1.14°

3.3 ANAULTILTIUDIAA 247.26+36.39° 295.21+37.10° 383.33+48.55" 478.72+79.43°
(NSULFURLURS)

3.4 ANNISNAFADUNITIU 2.07+0.55° 2.87+0.38° 4.93+0.14¢ 5.00+0.00°

v @ SRY

NUBNG FI8NYS a, b, c... MUANANAUANLLIUEY M8 Haruuansiaiuegadded

o

ARYNI9EDRA (p<0.05)

o o

fones ns nuneds luflmnuuwenansiued1edidedfgniseda (p>0.05)

dsduazaiusena

1. ma"‘;miwﬁaaﬁﬂisﬂaumaLﬂﬁmawmﬁaﬂﬁié’ﬂfumﬂm&ﬂLL@ﬂﬁiNmﬂ‘Ummwgﬁaﬁﬂﬂﬁﬁﬂ%mm
anutulaeiadsiosay 70-80 WWsfiufeas 16-19 uasidnfosas 0.4-1.5 sniiuliunalvduiivarBaninanis
IA51ESeaY 0.17 %ﬂﬂaaﬂdwmLﬂi@gﬁﬁ]ﬁﬂﬂﬁﬁmmimﬂu%faaaz 1-5 F5n9900 wuUsees wareusinu auly,
2536) msfivaBaniiuinaleiuvestiosnindesas 1 uandiifiuinvarBandneglunguuandsduiinalusiusi
LLazﬁﬂ%mmﬂé’mﬁamaga (Oehlenschléger, & Rehbein, 2009; Hosseini-Shekarabi, Hosseini, Soltani, Kamali,
& Valinassab, 2014) laguiinaliiinauiuainufiiseteondinduassdiia (lipid oxidation) Sﬂﬁgﬂimﬂuﬁgﬂ
oondladannsnindunsien (interaction) fulusiu vilsimyilliveuthmesdusiudaeongmousnuintudding
Tilusfudusuduamelilusfudeanm venvniluifuditarnmafanavedusiuiomnifamsdauna

Tlilusfusaudndusaummszdnildgouinvatluiiuduiumilivouihvedlusiu dwalilassadveaaiils
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Taudansanazinnuuiientanas wudad L‘W‘ﬁiqwé, 2545; Trindade, Contreras, & Felicio, 2005; Hosseini-
Shekarabi et. al, 2014) fafumsiivandaniviinailviusiamnzantunsldifuingivlunsmdndevarunud
\Wonuds
2. MsdnwnavesUSinaleisunanenadududeas 0, 2, 3 uay 4 (agtvein) seUsunuAnuTy

voafovaunneunsutifonuds LLaxauﬁ’amamﬁmﬂmwmmLﬁaﬂmuwé’qmwm%ﬂLLG‘fjaﬁLﬁU%’ﬂmﬁqmmﬁ
-18°% wu 48 Falug wuhifleivusinaledeuannmnntuinaliunanutureaievauntounsudidon
wdianas wogiedesfigniivmalufeuuanananuduiuiosas 3 uaz a4 (ngdimiin) (p<0.05) Aoouay
79.06+0.77 waw 78.69:0.59 (mevhaninden) meladeuuanmnilaudiiduaslasTolnsmnunud fegluidey
%’UﬁuimaqamaﬂﬂiauuamfwL?mLi‘jJulﬂsIaIWiLwﬂLmuﬁﬂamwﬁﬂﬁﬁ (cryoprotectant complex) vilifiausanani
flagsamfuarsdu (bound water) dsnalviuianaiidass (free water) anas Mauu3uinnutuisanuiuaag
(MacDonald, & Lanier, 1994; Chang, & Regenstein, 1997) Snmnwantsaassduansiiouatuaieunsug
Fenudaimulndonwanemiivsinannutusninifovaruateunsudienudeildimuludonwanem (p<0.05)
%naamﬂa"aﬁwmamwmawm Suvanich, Jahncke, and Marshall (2000) ﬁWU’iWL‘ﬁﬁ]ﬂawmmﬂﬂmmﬁ@mmi
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mmé’wﬁ’aﬁiammmmmhmsLﬁmaaﬂuauﬁaﬂmm Toaaeudunsa-smslidiiu 7 wanzavdmsunsiiamad
udauss fermmie wazaudaveud siglusiudsnsanmlindeundas Gs1ssm ubuuszys uazeusind av
19, 2536; Matsumoto, & Noguchi, 1992)
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Tofenuamamiiinty woriviinalefeuuanmnanududuiesas 4 (aetmin) Sanmsgadedisznienis
avanethudaiiian Sosar 0.21£0.17 (p<0.05) wanyilwReuuannvBeduiinasnduwilfdeUaunndinaud
donudafiuannsalunsuthanniu idesnladeuanemizdoiuusiimenh unmstud uazanns
Q@Lﬁaﬁ’mﬂmaqa‘lﬂiﬁu (MacDonald, & Lanier, 1994) fatiuUSinaniloonanvsannnnsazaisinudssaiios

Tuwarivsinalusiuiiazarsludindedududfivsvenisusinalusiuiidsldiinnisudeuutas
(native) fuwaltufistunuiialefosaamniidy Wosmnlnfeuwanemiiadesfluanalusiilusuuuy

¥8an15UNAAY (coating) Mmensiiluiindunsiserduluanalusiuniemyflsidu (functional groups) U3t

a A

Fanthwedusiiu duwlmanathasgndulitunyflaiduiivdosydndrmimeduiouwanian dufelusiuusas
Tuanaasgnunaquiielaanaveslaiounamemiifuiud Snvusdindrvilflomaiiluanalusfiuiiaufise,
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Wunananlufenuannniisannsidsundamemytalanialuduiusylndalwdanuiiseeendindu vili
TUsAudianudanegu Ayl LarSEANNEATY FeaenndastunNITAaBIUDs Zhou, Benjakul, Pan, Gong,
and Lin (2006) usnanildlefiansanaranuuduswewsatuisualusiuiiazarsludindeasdiuldinaay
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Study the optimized conditions of drum drying processing
parameters for production of Suan Sunandha palace recipe semi-
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email: jutamas_mw@hotmail. com, jutamas.mo@ssru.ac.th

Abstract

The objective of this research was to study the optimized conditions for the production of semi-
finished chili paste powder of Suan Sunandha palace recipe using a drum dryer. Drying
parameter used to study was roller surface temperature: 80 90 100 110 and 120 (1. The
conditions of drum dryer was controlled at the roller distance equal to 0.5 mm and rotation
speed 2 rpm. The experiment was statistically analyzed with a Completely Randomized Design
(CRD). The powdered samples were analyzed for various properties including water activity,
moisture content and solubility. The results showed that increased drying temperature affected
water activity values. The moisture content decreased while the solubility values were
significantly higher. The most suitable conditions for drying the chili paste was drying
temperature of 100 [ with 0.54 o water activity, 12.23% moisture content, and 61.49% solubility.

The consumer acceptability found that consumers accepted the chili paste product in terms of
appearance, color, taste, texture and overall preference with no significant difference (p> 0.05)

compared to traditional chili pastes.

Keywords: chili paste, drying, drum dryer
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Design and Development of Swaying Sieve Paddy Separator for Rice Mill Community
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68.5 111.5 waw 3.2 oy, MUaWU galaseasvdriidwinmananuuinanuniie 810 wagge 60 100 uaz 40 @y, MUY Uawes
daidsunn 1/3 usah Lﬁa%mﬁaummLmiﬂaﬂimamwgumaammqmﬁmLﬂﬁ@ﬂﬂLLﬁzﬂﬁU

mamimaauLﬂ%‘ladﬁmLLEJﬂ‘i’h%Lﬂﬁaﬂaaﬂmm‘ﬁ/nﬂéjaﬂLL‘U'UG]%LLﬂiﬂIﬂﬂmmmmzaua&ujﬁizazigwﬁ?szLLﬂi\ﬂEm 2 939N Wag
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mMsfaugndmivdeneenaindnindes 99.53 % uazanuanansalunsiu 50.46 Alanfusiedalis mnmFeseiduasusmans
Afldanesovmiedwiinuenan 48,441.60 Alansusied Wilusudredauen @landuay 1.50 Um nduinwasng sunetihul) Iadmued
fisnTnsfauen 51,616.93 Alansused iz&JzL’;aﬂﬁunuagiﬁ 1.06 U %99 169.09 Tu
AdnAsy : U1den, Tandes, asuwnsalen
Abstract

The objectives of this research are as follows: 1) to physical characteristics of brown rice and paddy, 2) to design and
development of swaying sieve paddy separator, and 3) to test and evaluate the swaying sieve paddy separator.

This study indicates that the, physical characteristics of KDML 105 brown rice and paddy for designing and
developing of swaying-sieve paddy separator. The machine can be into two parts: 1) a swaying-sieve paddy
separator structure is made of 10 zigzag-shaped stainless steel with 72.2 cm. of width and 110 cm. of length and
4 cm of height. The sieve is made of with steel diameter 2.2 mm. and 2.4 mm. 2) The power movement structure
consists of two parts following: structural parts driven swaying-sieve made of box steel with 68.5 cm. of width
and 111.5 cm of length and 3.2 cm of height. The power movement structural part made of scene steel with 60.0
cm of width and 100 cm of length and 40 cm of height powered by 1/3 Hp motors to driven swaying-sieve by
rotation of the camshaft moving on and back.

The testing of a swaying-sieve paddy separator is proper with sloping at 2° of tilt angle and swaying-sieve
rotated with 120 rpm of speed. The result shows that the percentage size of brown rice is 96.88, and the percentage
of full brown rice is 89.62, Then the percentage separator paddy from brown rice is 99.53, and its capability is 50.46
kilograms per hours. The economic analysis shows that cost per unit weight product 48,441.60 kilograms per year
taken for screening at rate of 1.50 baht per kilograms form farmers Ban Pai District, the breakeven point would be
51,616.93 kilograms per year the payback period of 1.06 year or 1690.9 day
Keywords: Paddy, Brown Rice, Separator
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99.53 4Nl 9

(n) TINFBUFULAR (@) 91INF DN
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(m) YaneU13naed (@) U1Uden

AN 9 ANYTEINUTENBUVRIT1INABINRINITAALEN

3.3.4 nanInadeukazUsEliunanIssRakent1UioneanandIndesmuunskngilen Nevesyudensunsalen 2
3r Fafluavilinnuanunsalunisvheu 41.08 50.46 way 53.00 Alansusiedalun Fapnuauisalunsianuasgnegiingusy
seumzwnsalen 120 souseun?l fem151ei 1

M50 1 wan1svageuLarUszilunainTesinuendiuFensenandindealuunsinsilen srevdeamzunsalen 2 a9
PAusIseunznstlen 110 120 uag 130 sousounil

[cN oz
= @ G @
<

— ) & e = ) c G

= - = < = & =2 TG X o

& é (S i =2 S s = 2 .5
3 & | G g co.2 s 3 Z 3 & =

~ c = < - @ =
- » = & & = 2= = o R
4 < e & g = 2 @ T Z wp &G v IRt C @ e
1@ a2 % 2 = GE ‘= & TG i G e wg i e S e
= 5 e & 2 1S At c « @ & @ = @ & 8 @
S g € & ® & g ¢ R 2 22 B 2 w &2
N | @ s G = N Nl “F': N =4 @ =

(= o (o4 — ) = e

5 0% = - T < & 5 © 5 1@

o o g = g i = R

g a4 g @ - c

& =3 =) i

110 14.62 41.04 95.34 86.28 4.71 99.00

2 10 120 11.89 50.46 96.88 89.62 3.18 99.53

130 11.32 53.00 95.91 85.92 4.12 99.13

3.4 wanslaTeiduassgmanimnss Wetiaiesdanendiudensenaindnndesnuunzunden Tusuing
ArkenAungununIng gnnatiule Lﬁaﬂ‘mmﬂwmiﬂiﬁ’mwﬂ‘le’l’JL‘U’gaﬂ’e)@ﬂmﬂ‘?JITJﬂﬁaQL%Uﬂ%ﬂmﬂuiaUﬂﬁﬂQﬂﬁﬁ]L%u 160 Ju
vhawtuar 6 dalusdetu demailaniues 1,50 U warAdinsussnuTuay 250 VI HanITTATIEAlEERe et vl
NaNAR 48,441.60 Alaniusiod yadunuegfisnsINsfnuen 51,616.93 Alansusel axiiszazianfunueyd 1.06 U wie 169.09
Fu fanmil 10



135,000
i’?é 120,000 -
F 105,000 o uANVUATTINSAALEN 51,616.93 (Alaniusiel)
© 90,000
% 75,000
2 60,000
U e e o o
S 45000 i
o :
&= 30,000 :
[ 1
g 15000
g !
é 0

130 1.35 1.40 145 150 1.55 160 1.65 170 1.75
IA5UIARLEN (UInsianlansy)

AN 10 HANTIATIERINANIY

4. g@sduazaiusena

\n3esfnuendnivdensenandndesuuunzunsalen duulsaddnyueu lunmsdausnudadiiudensen
Mnudninindes madenldnzunssiusniifvuingazunss 2.2 fedwns Aauenuidadnndesiifiranniars 100% nandnfivde
failwdndmndesuusgfuiniidenargnuendienzunsiuun 2.4 fadums Snafufledmusniensdatniudentisisuuianige
genlumamenzunss nKanmInaaunUin nesdnueniininuauisalunisiieu 50.46 Alanfusedalus d1indesiinany
U%ijéﬁ 96.88% Imm%"m%ﬁ’mulﬁmwauLﬁ@ﬂ%’uﬁu’mmﬁmmwﬂﬁﬂﬁgu 2 991 AT UAELASIlEN 120 SOURDUT 9
lﬁﬁnﬂé’aaLﬁuLuﬁmﬁmmu%qwéﬁ%amwaaﬂ 89.62% Wwaziosifudmsgayded 3.18 uaznsdausniiudensenaindindesdi
99.53% &n31N13ARLEN 51,616.93 Alansusel UszeviianAuyu 1.06 U vise 169.09 Ju

5. innssuusznie
YOUBUARM A1UTIYVIAINTTUATBININANYAT AMLIAMINTINANANT WnTInedenaluladsivusnada e
YauwAu Natuayu Yremdeinanuidugailumen

6. LANETB9DY

Foiaun. 2559. auaguingiuasunsegnad [eaulatl]. dedaun anue. Wldieann URLhttp://www.chaiwattana3a.com/
mzLmiqugt,wwmqgamm?ﬁmgﬂaug&m/mxLLﬂiqgﬂaumﬁﬂmxgﬂawmaﬂﬁﬂ—dﬁﬂﬂﬂiqmu.html. (5 @Ay 2562).

NG 1nduda. 2555, “msimunietesiauennnd1andasnuui s uugsiaguvy’, MsUssgudmumanng
UNT.NLTUBDN UTN.NAUATRLTEILALIITUATUNTIVINITWALITE. YT 208-213. 14-16 W WAIAL. & UNIINTHE
wialuladsuinans Juean INeNTAUINNTE.

VB Bannsol uagngy adanu, 2556 MIBBNUUIATENENSNA. du 1. njwmamuAsUTBBagiadu SR ()

d11NUATYFRANITINEAT NFUNT5T13, 2559. TreauaaIunsalnsiwizand1 U 2559 [eaulal]. nsun1st1i. 1ddlaann
URL: https://www.ricethailand.go.th/web/home/images/brps/text2559/15092559/15092559.pdf. (5 @wnAu 2562).
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'
a o

Hagtudngnitmunaeiusiintu Tnslewgdniiatdasuoulsleeniu Adnenmnadumsiuoyya
dase ﬂ'1ﬁﬁ“]’aﬂ%ﬁﬁ“’;’mqﬂixmﬁlﬁaﬁﬂ‘mam:}xﬁmmxaﬂumiaﬁmLLaxmmmﬁfmmLLauT.ﬁiSam‘Du dieldidu
Toyaidandld wazdoyamelayuinis i’mﬁgqLfJuLmeﬂumiﬁwuﬂﬂejmmamwamﬁmﬁgu 9 lnefAnwdavin
avanelumsain fie Loy uearatn uay Wwynusasetn lusnsiduiniu 70:30, 90:10 wag 100:0 (v/v) ¥1n1g
afalaeIBnsudes wuugenian wagldndudss thansataiildluAnwianuasiarornudou arnudunsa-ag
uaglas reUsunuueulslvenfiuvesansana 31NNSANYINUINTANAMEAITNAT A UIeNIUDA LR IIEIUVBIFN
yhazanesen fe 100:0 (vv) T¥esasnananganitlifvhazarsuwmuea uasnsadalaeisnsudeeiifosa
wandndiatnligeninnisatalaeieeniilanuazuuuadudss ethasadadlaluinge nudmaueulsle
glusiin  Cyanidin-3-O-glycoside chloride 11U 12.06 ug/mL uaﬂmﬂﬁé’qwudﬂqquﬁﬁmaﬁammmﬁmm
Cyanidin-3-O-glycoside chloride Mamwﬁqmﬁgﬁlﬂw’ﬁu il Cyanidin-3-O-glycoside chloride Juwiliduanas

1NN 50% Anulunsa-ansiazuasiinanonuAIiiTee Cyanidin-3-O-glycoside chloride Tufirmisianas

Aandgy: woulsleeniu nmsadn AuAsy 91038
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Extraction and Stability of Anthocyanin from Mali Nil Rice

Wipada Siri-anusornsak® 2, Krittaya Petchpoung *®, Siriwan Soiklom?*¢
! Scientific Equipment and Research Division, Kasetsart University Research and Development Institute,
Kasetsart University, Bangkok, Thailand
E-mail; 2rdiwds@Kku.ac.th, °rdikyp@ku.ac.th, rdisws@ku.ac.th

Abstract

At present, rice has been developed in more varieties especially colored rice is well
known as the natural source of anthocyanin, which contain antioxidant activity. The purposes
of this research were to determination of suitable conditions for anthocyanin extraction and the
anthocyanin stability for used as commercial and nutritional data as well as guidelines for the
other products development. Ratio of extracting solvents which were ethanol-water and
methanol- water (70:30, 90:10 and 100:0 (v/v)). The method of extraction including maceration,
soxhlet and ultrasonic method were also study. Additionally, Effect of temperature, pH and
light exposure on stability of anthocyanin were also determined. The result showed that ethanol
and water at ratio of 100:0 provided higher «yield than methanol solvents. Maceration provided
higher % yield than soxhlet and ultrasonic extraction. Cyanidin-3-O-glycoside chloride type of
anthocyanin amount of extract was 12.06 pg/mL. The result also suggested that increasing of
temperature may decrease cyanidin-3-O-glycoside chloride by at least 50%. In the same way,
acid and base and light exposure decrease cyanidin-3-O-glycoside chloride.

Keywords: anthocyanin, extraction, stability, colored rice
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umin
Uagludngnitmunaneiudiiutududununn Jusasaeiugdulidnuueng o Aadeadmsouansis

= '

fugenlusluisdvestn mnmsnenumadnmmatsgises wui dnilguamsemsguazilansdfaid
Uszlowiang 9 mnmaﬁmmm‘dwdqLa'%uqmmwﬁﬁl,mﬁﬁim Medsteananudsdlunisiialsasie q Wy
Isauzise lsavaendontiala Wudu Insamgludnid %nﬁmaqéﬁnLm'awﬁfﬂaxﬁ@mﬂiﬂwﬂuaz@mauﬁaﬁﬁNﬁ’u
F1fifids s 3o azdansiveon weulsleeniu (anthocyanin) 675@Lﬂumﬂwﬁ?\luaaﬁwﬁqﬁ%’ma&ﬂuﬂzju
Wa1liuewn (flavonoids) tJuansusgnaulnalalan ﬁimm%qﬁugmﬂl’ﬂﬂLfluméﬁuﬁ‘ Polyhydroxy Lag
Polymethoxy 984@15 Flavylium %58 2-Phenylbenzopyrylium laana Usgneunie weulvleenfifu viakend
Adlycone Suifurimadaeiusy B-Glycosidic wazduiinsuausumisi 3 sadlassadiswoulnlondiu (Lee,
Woo, Kim, Son, and Jeong, 2007; Castaneda-Ovando, Pacheco-Hernandez, Paez-Hernandez, Rodriguez, and
Galan-Vidal, 2009; Shen, Jin, Xiao, Lu, and Bao, 2009) §in1551891u338 wui1 woulsleenilu \uaisiueuys
SasBnulanieiifiuslonivioatundduiliuisenes sudsilidensuinufou demamuisureanseua
Tafin Jestumsainlsamusulaings 1sauzi3s lsauimnu szaomnuidonvesniem srasanidzidouvouyad
(Ratthanatham, Laohakunijit, and Kerdchoechuen, 2013)
woulsloenfuduarsiiannnsaazarsinldudldazanely non-hyroxyl solvent Ly Sined oxdlau
paolsnlosuuazivudu lunsafnanstu uenaniadeludemesivhazats dnvueresingiu szezaiuay
gumgiilunisadn FeinsffinadeusinamsesdussneuresasuazALaININveINITORNg VYRS Uaded
\Aerdeafunsadauaziinadeasueulsloeduiivarsiady Wy dnvuzvesingiviiliadn vievessviazats
Fasrdiuszuinaimgiiusedviharats siufsangildlunisadald liun guvgiivagszezalunisadn &
ATenarsatufidnwmiUsunaweulslesniuaind1ndd wu Hao, Zhu, Zhang, Yang, and Li (2015) finw
Usinauwewlsloeniuludnis afasegideioniuea: 1 nsnlonsenassn ludnsnau 50:50:0.5 (vv/v) 7
QaUNNN 30 BANYALTEE U 2 Flua nnsneasamuhirudadiuszneudieysunameulsleeniiy 41.69%
U p.A. 2014 Moko, Purnomo, Kusnadi, and ljong (2014) ﬁﬂmﬁuﬁ%’ﬂﬁﬁﬁuaﬂﬂﬁﬁmmLﬁm Minahasa Usgine
dulafidey vhnsaiadiegadalagiinmsuidiueu o gaumiivied afindie 70% @N1108 KENLBVIUBABENIIN
AoEneeaITazaIedunIY (enwl, azdien way U191U0a) NT99a15aAANIUNTEAIENTOS whatman LUDS
a2 yintutiusisaneldayyne ddedsdldlunnaey nuirdnaeiusaunsiviinaneulslseiu Ussanm
68 fadndu IngldiAdes spectrophotometer iAugnAdY 700 nm wazlud a.a. 2012 nguues Chen, Nagao,
itani, and Irifune (2012) Tis1zsimuSunaeulslveniuanun (TAC) Tudnild nuitluddindsivsunaueuls
lyenflustanan 79.5-473.7 fladn3uste 100 n3u vaditidadundusinanoulsleeiuiomn 7.9-34.4 fadndy
s 100 n3u dautladefidwmaderuasiivewenlsleeiiuduy wy audunsa fmsfnwifetuanunsved
woulsloeniinu 6 vinluansavaneiil pH sty faust 1-12 wuiwoulsleeniiu 6 siafinrunsialugae pH 7
ﬂ’J’]ﬂJLﬂUﬂiWQQ widlerudunsranas anuasianaauinnisaaefnun (Cabrita, Fossen, and Andersen,
2000) QquﬁﬂuﬁﬁwﬁqﬁﬁmaGiamwméf’gﬁumLLauIﬁ"Lsszﬁu Nav1NN15AN®IVDY Cabrita, Fossen, and
Andersen (2000) wuinanuasivesioulsluefulumsazareties pH 1-12 1iuflgaumadl 10 °C uas 23 °C
Tumn 9 s¥Au pH U%mmsumLLaualszjmﬂuamaqLﬁaqmwgmuﬂmﬁmﬁ'wﬁu Snnilsladeidmarioninunsiives
a1susulsloeniiufe was 31NN15ANYIVOS Moris, Romos, Forgacs, Cserhati, and Oliviera (2002) @nwian1iz
mafuisanneiifuasuaslifiuas o gamgll 24 °C 32 °C wag 40 °C wuhannizmafumiioudu maaaiedh
‘UENLL@uIﬁl%ﬂ’]ﬁu%%Lﬁmsﬁmﬁl@QW%Q&?LL@%%S%L’J@’]LW&J%U nUszdiusie o 4 fideTeailafnunannefimnzas
Tumsafauazanuasivesueulslesiuielfifutoyadwnded wardeyamalasumsnuiaduuumidy
mavunlugmswannansusiou o delu
IngUsaAvaIn1side
Anwanmlunsataueulslueduasthiviidmareanunshvedueulsloefiuiiadaldanduzaiia
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521 i8U35998

msfnwaneivneanlunsataiisiriazanesi

thrstugatagiunifiunaziden 50 nfu anadadediazarelaslisnmdiwvesiniazarslunis
afte sall temuearetn Wiy 70:30, 90:10 waz 100:0 (v/v) WMILeAReL Windu 70:30, 90:10 way 100:0
(V/V) %aﬁﬁﬂﬁaﬁ’mhaﬁ%‘mﬂmﬁja (maceration) 33 safinuuureniiian (Soxhlet) wariinsanauuuaiuidewie
LA389 Sonicator SEeELadild Tawd 10, 20, 30, war 60 UM @n1IEnTARATILNTALRINTNAINS DA HANER
(% yield) U99a15an (crude extract) ﬁuﬂﬂﬁqm Tnefosaznanan (% yield) = drwansitaialé (@) x100 / Usunm
198714 ()

nsanwUsuaeulsleeniiu (Anthocyanin)

Tumsiessimusinaneulslsaniuadeildmaiameulasuiinnsillagldiades High Performance
Liquid Chromatography (HPLC) S Shimadzu LC30 an1ziildlun1sinsizsi fie Mobile phase; Acetonitrile :
0.85% Phosphoric acid (20 : 80), column temperature : 40°C, flow rate : 1 mL/min, UV detector : 520 nm,
injection volume : 10 L, run time: 15 min LLaza’ﬁmmgmm‘gﬁa cyanidin 3-glucoside

msfnwdadeiifinasernunsiiveeulsleeduiiadale

Anwinaues pH gamndl uazuas serunsiiveseulsleeniuiiadnld azarvansataildfeasazae
Uwines USu pH fe 0.2 M HCl %38 0.2 M NaCH mﬂﬁy’uﬁwimﬁuﬁqmwgﬁ 4.°C 30 °C 50 °C waz 80 °C lu
amazﬁﬁmimmw%mmum (Aasunasiazldlasunas) asraaeuninunsivetwaulsteeiud

NaN153Y

middondsiliFenlddvhazans 2 ¥iin fo omusauazumiuea lunsafndedieiugatagiuns ws
FBnsadnesndu 338 loun n1sadnlagiBn1sudee (maceration) nsafauuureniiian (Soxhlet) wagisnis
anauuuadudss Tngannzfimnzaulunisatnfegisiarsananiosaguanan (% yield) vesansanaiiuiniian
wuhnsatawuusddelagldieniueaduivhazans Snardruenuoasiaih 70:30 (W) 90:10 (vA) uax100:0
(v/v) $uzdfagiuns dnandndiadnldiosas 2.30 Jovar 2.96 uazfevas 3.03 muddy Weldsmueailudni
agany SMId@IUAMILEARDt 70:30 (V) 90:10 (v/v) kag100:0 (vv) §1ansddadiuniinandniiarnldfesay

2.47 Se8ay 2.85 wavsaway 2.03 AUANU F9R1519N 1

M990 1 SevarnandniiaialivesivhazanglngIsnisananuugenianuiaskuuulge

Souaznanan
ansdufvINazae - - > —
n1sENALUULINI nsafawUULYEeY
(v/v) 3
LBNIUeA Wuea L@NIUeA Wuea

70:30 235+ 0.15 215+ 0.24 2.30 £ 0.04 247 £ 0.02
90:10 240 +0.12 2.15+0.08 296 +0.13 2.85 + 0.05
100:0 3.03 + 0.04 254 +0.12 3.03 +0.11 2.03 + 0.20

nsanawuugentanlagldioniusaidudivinazats dnsidruteniusanati 70:30 (v/Av) 90:10 (v/v) way
100:0 (v/v) Tugdllagsunsiinandnianala Sevay 2.35 Sesar 2.40 uaziesar 3.03 audnu Weoldumniuea
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Huswhazans Sasdrumuoasienn 70:30 (vA) 90:10 (vAv) wag 100:0 (vAv) F11uzdiingiuns fnandniiardn
1§ Sovaz 2.15 Sovaz 2.15 uazdeuas 2.54 AU Fmnsei 1

RsatuuuAduAss 9195sEEaIMAgeU 10 UTl uaz 20 Wil Fiazatsleniuealisesaznanans
ndvazaswmuea widlowdsussesatluniseaeuliy 30 wil waz 60 Wil Fvhazarslenuealisey
agHANAngININAYIaTAEUeA (Fam151971 2) ndoyaningn wandliiuinszeznanlunsaiaasadauuy

A v A . & a Ay v @ o o
AAULFYINIYLAIDY Sonicator A8 30 U LLﬁ3’1LE]‘V]']uaaLV@J’]%‘WI‘%LﬂuW?VHaZa’]U

A5197 2 Sevaznandndianalavesininazany u Faaan (W) sinee faeLA3ed Sonicator

.. SouazHandn
AINIATANY
10 w1 20 w1 30 w1 60 U9
Ethanol 1.65 + 0.20 1.38 + 0.17 1.98 + 0.15 1.64 + 0.51
Methanol 1.68 + 0.15 1.49 + 0.17 1.58 + 0.06 1.52 + 0.16

ﬁmm%nmﬁﬁazﬁuwfgﬂfﬂﬁwLﬂ%ﬁfﬂﬁ Benchtop Spectrophotometers: UltraScan PRO D65 Lagld
Background &umlunisiesigdt Tunmsiesigiandldssuu CIE: L* uay a* man1sinsizsiandvesieg1audndnn
WA a* WWuuan wanddeduns Wumi i duseiivdrunshveselsleeniiulunmsinuadel

Tunsinwadeiinsranuusinaseulslesniuadn Cyanidin-3-O-glycoside chloride luansainaindn
ugdllagiuns aglurag 2.21 - 12.06 pg/mL

MMsNTRATIEIUSINaeulslwenfluviian Cyanidin-3-O-glycoside chloride luan1igaudunsa-ana
Tnganmzanudunsanud3uia Cyanidin-3-O-glycoside chloride Tuansafnandnuzdiiagsums wiiu 10.45
pe/mL annniluannizanuduaieiingianu Cyanidin-3-O-glycoside chloride Wiy 6.11 pg/mL xidiudn
anmefitaudunse Usina Cyanidin-3-O-glycoside chloride ﬁLLU’JIﬁNQQﬂ’j’]ﬁﬂ’]’JZﬁﬁWJ’mL‘ld;J‘IJG]"N

ansatnandnugdtaasunsluiihavarsenueaiiusuia Cyanidin-3-O-glycoside chloride Wiy 8.62
ug/mL Lﬁaqquﬁqﬁu Cyanidin-3-O-glycoside chloride fuwiltuanas ay gaungil 80 °C wuuTuay Cyanidin-
3-O-glycoside chloride 1111U 1.09 pg/mL iuifgafvaisainaindnugdfaasuniludniazagiuniuoad
U3u1au Cyanidin-3-O-glycoside chloride iy 9.13 ug/mL Lﬁaqmwgﬁg_jdﬁu Y3u1au Cyanidin-3-O-glycoside
chloride zfluuiluuanas s gl 80 °C wuuIua Cyanidin-3-O-glycoside chloride iy 1.66 pg/mL ¢
An5a7i 3

A13197 3 Usunaweulsleeiiu (anthocyanin) vesasainludvihazate o aamaiisng q

Cyanidin-3-O-glycoside chloride (ug/mL)

RV
1BN1UDa WU
4°C 8.62 x2.01 9.13+ 2.64
30 °C 8.04 £ 1.33 8.88 + 1.66
50 °C 6.11 + 1.61 6.67 +0.38
80 °C 1.09 £ 0.12 1.66 + 0.25
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wasdinasionI1uAIRIves Cyanidin-3-O-glycoside chloride s udntios arsadailidufauasiviua
Cyanidin-3-O-glycoside chloride aglu34 6.52 - 7.93 pg/mL Yaugiansainnduiauasiiusunn Cyanidin-3-O-
glycoside chloride ag/luga 5.94 - 7.33 ug/mL

dsluazaiusena
31NIBN15ainAI838N15uYde (maceration) 38n1sainuuugonsiian (Soxhlet) kagisn1satnuuunziu

dea azdiulaindivinazansenueaiifovasnananfiannleainindiinazatswniuea seiuiudenidieniusaiuy

Y

Y

fvihazanendnlunisadnansludiegns Bninanaiisifiedeidevetumueanisnnium a1u13agadulinismm
aumela wazgeduliidluszuumaiuerns udnznsznedignssuadon sudsunueadududvhazaeidl
anuduiivgenitenueauin wazliawsasymesenanaisavatanalivun e1aazneliinarsiivandidly
amsiludunsesessuulszamuasnaiumelaveaiuilan Fddugaamnssuemiswazendenldioniueanse
Y 2 w o & o a P~ P a o ay v =~ Y v . .

Pndudivinnararelundn esanilnnudasnasenenisuslanaisananlaainfiswavanuall (Tiwari, Kumar,
Kaur, Kaur, and Kaur, 2011; Dai and Mumper, 2010) tilotUSauifisusovaznananfannlauesss 3 35n15aia

wuhmsanalneisnisutdeiifosasnandniiainlaganiinisaialagisgenianuasnisanauuuaduides

U

NMTIeTeinUsaLeulsleanfiuiian1izan 4 dnaseuunaueulvleeniu fie aumgl annuiy

N30 uazuas lnggumniidnanenuaiives Cyanidin-3-O-glycoside chloride fialuani1izNgaumgiiiudiy vinlv
Cyanidin-3-O-glycoside chloride Huuiliuanas F9a0naaiun155I891UT89 Maarit Rein (2005) 71n@1777

gauniifinarenuasiveswaulsleeniy lnednsnisidenaaisvesiaulslaeniuasiinguseninenseuiunisi

v '
a a

qmwgﬁlﬂu%u wazds1897U77 cyanidin 3-glucoside wag cyaniding 3-rutinoside az@ana@INgurnil 100 9967

9 Y

v
a =

wadea Fannsaaesivesseulsleenfiurzgatuiiogamgiiau Wunauainiwiu pyrylium lulassadiaves

U

woulsleeniugnilneen inbineulsleeiuasulvagluzuaes chalcone uaznsaatesvetezlnalauluiy
wsnvasnsaanefvesasweulsleeniu sudwerafanisuanaaredueyius coumarin vseiiaufisewediues

51t (polimerization) \isduansuseneudstiould (Patras, Brunton, O’Donnell, and Tiwari, 2010)

yonanianudunsa-an (pH) §38inanaA11uAIRIVDY Cyanidin-3-O-glycoside chloride Anluan1ie
anudunsngazamalinnisaandunaminnd Fadulumundnlassadrwveseulsleedufiindiornudunse
ge asweulsleeniuasiimnuaiosuinnit vililasaisweseulnleeniueglugdeaniawiioy (Oxonium form)
Faiduna Lﬁmmi@mﬂé‘umﬂéfmnLLamﬁqﬂ%mmﬁumLLaqulszfmﬁuﬁmﬂ widlemnufunsaanasaziinnisiasy
ogluguiaiiAnen (Hemiketal form) (pH Uszanas 4.5) Fsazidulassairsvesusulnloonduilsidd daalviuiua
woulnlweniu uazanududunsesaisanas waziilenanlunisifiuinwinmsafauiuiuazissnisaansfavesens
woulsleefunazvililasiadrsveweulsloeduudswdu chalcone (4iiid) dwaliusinameoulsloaniuveseans
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Use of Maltitol to Substitute Sucrose in Meringue
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Abstract

Meringue is a baked dessert made from whipping egg white with sucrose to stiff peak
form. High amount of sucrose might be detrimental to consumer. Therefore, this research
aimed to reduce sucrose by substituting with maltitol at 0, 20, 40, 60, 80 and 100%. We found
that when increasing maltitol, the foam stability and overrun values before baking improved.
For meringue, it was found that when increasing maltitol, the aw values decreased from 0.31 to
0.18, the L* slightly decreased from 88.89 to 86.59, but the h* increased from 78.58 to 83.33.
While the C* were not significant different (p>0.05). Besides, the textures became harder with
the maximum force values increased from 106.18 to 214.17 g. The specific volume increased
from 15.44 to 23.68 cm®/g. Foam structure analysis from photographs showed that the 100%
substitution yielded the smallest bubbles and more regular structural arrangement. When
conducting sensory evaluation of the 0, 60 and 100% substituted meringues by using 9-point
hedonic scale, we found that the tastes and overall acceptance scores were alike. Substitution

with maltitol up to 60% was applicable. The averaged overall acceptance score was 7.40,

indicating moderate like, and with less aw and lighter in color, but more hardness and specific
volume when compared with commercial meringue.

Keywords: meringue; sucrose; maltitol; sugar reduction
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Development of Oil free Puffed Brown Tubtim Chum Phae Rice
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A study on condition for the production of puffed rice from brown rice, Tubtim Chum
Pae variety used 1:2 rice to water soaking at 30, 40 50 and 60 'C . The optimal soaking time
were 5, 3, 3 and 6 hr, respectively. The highest moisture content gained after soaking were
31.14-33.07%. The sample were cooked for 38 min in an electric cooker using 1:1.5 rice to
water, and dried at 40 "C for 96 min to obtain the final moisture content of 13%, then puffed in
an electric oven at 250°C for 2 min 30s. The moisture content and degree of gelatinization after
cooking of all the sample were 41.34-42.32% and 62.83-75.69%, respectively. All the puffed
rice were 2.22-2.59% and 1.74-2.26 times in moisture content and puff ratio. The brown rice
soaked at 60°C 6 hr had the highest degree of gelatinization and puff ratio but with the lowest
final moisture content. The phenolic contents of all the sample were gradually reduced
throughout the preparing steps. After puffing, the phenolic content of all the sample were
253.89-292.78 mg equivalent of gallic acid per 100 g sample. The brown rice samples soaked
at 40°C 3hr and 60°C 6hr yielded the highest and the lowest phenolic content, respectively, in
all the processing steps. The L* a* b* C* and h* color values of the brown rice samples
reduced when soaked, cooked and dried but were lighter after puffing, yet the puffed products
were darker than raw material. The puffed rice prepared from soaking at 40°C 3 hr obtained the
highest crispness and overall liking scores, 5.17 and 4.93 (like slightly), respectively.

Keywords : Brown Tubtim Chum Phae Rice ; Puffed Rice Product ; Phenolic ; Soak
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flAn 828.89-1090.00 623.33-720.56 567.78-703.89 waz 253.89-292.78 fadn3uauyavesnsaunadnsie 100
nfufegremudiiy  Uinamfluednduuliuddgegauazianlusiegsiugiigamgil 40 C 1unan 3 il
wazitgrumgfl 60 C unm 6 dalus muddulunnduneunisuussy arsfiuednazansth uaglinumnudou Ty
INRRoNBLatulazaaiesi (Del Caro, Piga, Pinna, Fenu. And Agabbio, 2004) pmsTisiusuailueanuinnin 50

fadnSuauyavensaunadase 100 nFufiegne Inindivsunaiueings

Qe

[

a

A1599 7 §nsrdiuanueidealuninwesinindesiuiivguunigungiiuaziiailunisudsiiaiy diuye
BULIA wazvimadluanzfeiu

NFTUIUNTT Qmmﬁuaznaﬂumiwd D
B S B B ALANY

wussy 30C, 5 %l a0 C, 3 vu. 50C, 3 V. 60 C, 6 .
PRI 3.86+0.01 3.83+0.01 3.79+0.01 3.71+0.01 3.80+0.06°

N 3.77+0.02 3.78+0.02 3.73+0.00 3.60+0.12 3.72+0.08°
QUL 3.92+0.01 3.89+0.01 3.85+0.02 3.79+0.02 3.86+0.06°
YINe9 3.28+0.02 3.26+0.02 3.20+0.02 3.15+0.02 3.22+0.06°
ALRaY 3.71+0.29° 3.69+0.29° 3.64+0.30° 3.57+0.28°

o w

wnewg F8Nws a-d wane AnuuAnAAedsvesdeyaluluiiuasuuuouseslitiidAyyneai (o < 0.05)

91ns1e7l 7 annzlunisudtunszuiunsudssuusias ladefidvsnasesnsduniuedeninuniis
299977 (p > 0.05) ANLanTIILdalines Fasuduliadnsdmnanueieaunie 3.97 wdandaud
LLu’ﬂﬁuwaqﬁaﬁuuazwaqﬁ’;mnﬁuﬁqmmﬁQN mi‘waqﬁLLmIﬁuﬁmqqqmiuﬁ’;aﬁiNﬁLLﬁﬁqmwﬂuﬁ 60 C \Juam
6 Falus mﬁﬂﬁmqﬂwwwﬁu osanaudeuriliiusy lelasauludrundnuansen dnmaiﬁl,ﬁmt.ﬂa@m%’uﬁmax
Woa (Chen et al, 2019) AsuaninluT eI soULTBARanALSoulUssmethauAnTesistuluead
YpAUAR (FuURUN QNUEY UagAY, 2559) Tngluthamsvimesdinnudeunazanusulotlifansvenesily
Yosiaveaudn (Hsieh et al,, 1991)
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a

M1319% 8 A1 L* vestmindesviuiiuyuuniigamaiiuaziiantunisudaieiy e suuns wazvinesluaniieg
Wiy

Y aauvnikazIaluNITLY
AsEUIUASILUSSU ; S ; .
N 30C, 5 wu. 40C, 3 . 50C, 3 . 60C, 6 Bu.
WAL 35.27+0.65 34.07+0.51 38.22+0.49 34.41+0.59
Y14 26.7+0.55 31.62+0.21 32.77+0.45 29.61+0.34
DU 27.06+0.58 27.59+0.40 25.07+0.51 24.329+0.23
YWD 29.07+0.51 33.28+0.44 29.09+0.55 29.04+0.61
40
aanlumsuas
35 \ === 30°C, 5TY.
?‘_ 30 o 40°C, 3%u.
- —/
’s ~ 50°C, 3%31.
60°C, 6%%.
20
naws N DU Mneq

nszumsulsgl

A 3 Anuduiusseninsanglumsuduaznsr UM suUT UNdidend L*

a

M13197 9 A1 a* YestIndesiuiiuyNunTgamiiuazatun suYi1aiY e suuris wazvinesluanieg
Wiy

nszuIuMsiklsU e eqmmﬁuamaﬂuqmw :
° 30C, 5 %u. 40C, 3 wu. 50C, 3 %u. 60C, 6 .
VGRI 13.80+0.43 14.25+0.47 13.98+0.42 13.75+0.40
Y14 12.64+0.22 12.79+0.38 12.50+0.29 12.43+0.22
DU 10.83+0.33 10.93+0.36 10.23+0.24 10.07+0.22
VRV BN 11.65+0.21 11.99+0.46 11.86+0.29 10.62+0.32
15
a1z lumsuy
13 -.\\ @ 30°C, 5.
é . \ //_ 40°C, 3%,
50°C, 3%,
9 60°C, 6%.
nawy neg

4
N oY
) nszmummﬂagﬂj

Aa 1

Ai 4 enuduiussenieamaiilunisuiiaznszuiunsuUsiuniseand a*
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a

M13199 10 A1 b* vetnINFeiuNyHuNNgugiuazIatlunsuYinaiL dnn9e auuis wagvimedluaniie
Wiy

y pauvnTkarIaluNITY
ATEUIUNS LU SU ; P ; "
v 30C, 5 vy 40C, 3 w4 50C, 3 vl 60C, 6 .
PRI 18.26+0.36 18.37+0.58" 18.95+0.30 15.29+0.32
n 11.63+0.29 11.79+0.15 13.01+0.25 12.16+0.34
DU 9.48+0.30 9.99+0.49 10.58+0.48 9.62+0.26
yInag 13.59+0.46 11.62+0.26 13.73+0.40 11.26+0.44

21

ganelumsuy

16 === 30°C, 5%1.
5 PY 40°C, 3%3.
_t_ . g
& ~
11 -\ 50°C, 3%3.
—

60°C, 6%4.

nawY % UL Mneq
nyzuaumsulizl

Ao 1A

P v o & i |
AN 5 m’mﬁuWUﬁixWA’Nﬁﬂﬂ’gﬂurﬂiLL“ULLazﬂixU’JumﬁLLﬂigﬂwmﬂamﬁ b*

M19199 11 A1 C* vpsdnindesviufinyuuniigamgiinazia lun1sudanaiu dnve auwie wazinnasluaniie
Y

Y pauvndnazanlunIswy
AsEUIUNISWALUSSU - = - -
N 30C, 5 wu. 40 C, 3 9. 50C, 3 %u. 60C, 6 .
N 22.89+0.16 23.25+0.41 23.53+0.07 20.56+0.42
N 17.18+0.04 17.39+0.17 18.04+0.06 17.39+0.19
QUL 14.40+0.16 14.81+0.05 14.72+0.35 13.93+0.09
YWD 17.91+0.22 16.76+0.05 18.14+0.20 15.48+0.47

25
a1z lumsuy
20 \ =0=30°C, 5%W.
S 5 40°C, 3.
o /
i S 50°C, 33,

60°C, 6%,

fC*

15

wdaug F aue mnes
AszuIUmMInlsgl

Ao A

P v o & ] |
AINN 6 m’mﬁuwuﬁixwa’lﬁﬁﬂ’nﬂumiLLﬁnLLazﬂixU’JumﬁLLﬂigﬂwumamﬂ c*
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a

M13197 12 A1 h* 99991Indesviuiiuguunigamaiuastiatlun1suasieiu i auwis wazvinedluaniie

Y

LWL
y pauvnTkarIaluNITY
ATEUINNS LU SU ; P ; "

v 30C, 5 vy 40C, 3 w4 50C, 3 vl 60C, 6 .

PRI 52.93+0.63 52.20+0.55 53.59+0.30 48.04+0.58

n 42.62+0.74 42.68+0.97 46.15+0.40 44.36+0.22

DU 41.22+0.46 42.41+0.69 45.95+0.90 43.70+0.39

yInag 49.38+0.91 44.00+1.10 49.18+0.40 46.66+0.21

55 .
annzlumsuy

—@=—30°C, 5%,
50
V)
/ 40°C, 3%,
45 N 50°C, 3%,
\ 7
-\/ 60°C, 67U.

HAULY ] UL LGN

a

nszuIumsulsgl

A1 h*

40

A

ﬂ'W\I‘VI 7 ﬂ’)’lllﬁﬁJ‘WUSiuVi’J’]ﬂ?{ﬂ’]’JuIUﬂ’]iLL‘ULLﬂuﬂiu‘U’J‘uﬂ’ﬁLLﬂiiUd foA1d h*

1NA5NA 8-12 wudn AdnSwatinseninsanniglunisudiunszuiunisuusgused@nne (p < 0.05)
Ardisuduvesdnlen Lr a%, b¥, C* uag h* 9l 41.38, 15.21, 23.95, 28.38 uay 57.58 AU 9NNl 3-7
AN L*, &%, b*, C* uaw h* mawnwmumsm y1 uazauwisivuliuanamudiu uay fenfutuidormos

'
=]

mqwnmamwmuﬂmm 99 wavauwisdidthnandasmudidy udidlevimoseiidianadeuas uetfgaiid
mmaﬂmmnmmu mﬁLUaaua‘wLﬂmummmﬂﬂgﬂimammamEJLau"Lsam‘IwaWuaaaaﬂeuma (PPO browning) &
fianstuednidumsdsiu Hefleandian ‘ng;]ﬂSEJ’]Lﬂﬁﬂ,usﬁi}ﬂLL“ULLau‘m“lNJJ‘IMQJ’]ﬂLLﬁ goumgiidaiinlsifegadioulsl
doanin dnlugaseuuininanufisendiimanuulailieules (Maillard browning reaction) Fsluindn
thana3iduazansitngiofiu wu Tsfu Wuansdsiu Uiisenaaldfludifthdasstosas uidethluvmes
flgamnfigasdaimitimaseuasnmaaaneiesmanguiiuednainaruieu mnaifefiaenadesiures
235y Fse¥nuted wazTogns ynsnan (2560) nudianudeussidsuueulslverduluidurialau (Chalcone)
vounnlufuluanafidnas viliadnas uenaninisifedinnadeuatorafeaniudnusedneseon vhlan
N13L38319Y0EN 54

M990 13 NsUssiiuauanvuswsEamdulavemaningidineIndIndesiu iU igamiiuay
V893 U9 aUe wagvimedluaniisifeniu

gaunniuaziian ABIANEY
Tunsue anr nausa ™ AMUNTIU ANNTOULAYTIL
30°C, 5 . 5.13+1.17 4.93+1.08 4.23+1.52° 4.53+1.33°
40°C, 3 Y. 5.17+0.95 4.43+1.28 5.17+1.15° 4.93+1.28%
SOGC, 3 Uu. 5.07x1.17 4.37+1.22 5.47+1.31° 5.33+0.99°
60C, 6 . 5.00+0.83 4.90+1.40 5.53+0.86" 5.23+1.07°

NBWR  FI8NYT a-b wane ANULANAsALadvestelaluluIiieg1alTud Ay neadia (p < 0.05)
fdnus ns wand Anadevesdayaluwwindiunndsegediteddyneada (o > 0.05)
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NA5197 13 wdndasidamesiuiianmgl 40 °C Wunan 3 Fluse Iesunseeusugegaluduany
nspuaraNNveulng s liuAnAINHERAugITINeINThAINdg U g igeliu InelasuasiuuaLnsay
5.17 wazazuuunuveulnesi 4.93 Juluaruveulusziuveuidniley

GRE

iwznmﬁmmxaﬂum3LL°ziﬁﬁnﬂé’mﬁuﬁwquLLwﬁqmuqﬁ 30, 40, 50 Way 60 C Ao 5, 3, 3 WAy 6 ijl’ﬂm
AIUAIAU 191&1L:uﬁmﬁmm%uqaqmiuﬁaﬁaaas 31.14-33.07 m1u%wé’mwm%’nnnﬁ’;a&mﬁﬁﬂﬂé’lﬁ&Jqﬁ'ﬂmm
Sovar 41.34-42.32 usSevaznsiinandlueduiiduansmetunnlugiedesay 62.83-75.69 uansislaseasng
waafiUasunladlduananstundsnisudfianizuanaieiu ﬂ%mmmm%wé’aﬁﬁwma&uislu‘*u'aﬁaaaz 2.22-2.59
gAdnsndiun1snes 1.74-2.26 i Imaﬁsﬁnﬁuﬁqmmﬁ 60 C 1 Juan 6 $alus f¥evaznisiiasaniluigdy
9an 75.69 Tnsdumnesgean 2.26 wh Sarwdulusndnsuridnesianiosay 222 wlandeuy ndm
suwiuagndnimosiuTinafiuednanamudidu  Viinaduedniluuliuigeanuazigalusiegsiiiums
LL‘dﬁqmmﬁ 40 C Junan 3 Halus LLasﬁquQﬁ 60 C 1Juan 6 %Imﬂunﬂ‘ﬁzumauﬂﬂil,l,ﬂigﬂ S aTugudadl
wunltimesiatusagiiuuliimownniuilousfigamgigidu wiandmeasnosdunimdnd wiandsouuid
AUNDIANAS LLazLm‘ﬁm‘i’fnﬁmmmwaqmaﬁqwﬁwmmiﬁwwm A8 L, a%, b, C* uay h* 9aetmiludauas
anmzdlesumaud ve wareuuialimanasmuidudefifiniandandosy waeliduiutudonunsinesie
fiddmagouas Lwiﬁqa&hﬂiﬁmuﬁé’nﬁ?{ﬁwmaﬂg’m’jﬁ'ﬁqﬁu Im&Jmﬁmﬁ’m%‘ﬁnwaqﬁmumﬁmj'ﬁqmmﬁ 40 C
Juan 3 $alus 151’%’Umwau%’uqnqﬂuéﬁummmauLLazmm%UIm&Jﬁ’mMLLmﬂm'Nmﬂmamﬁmsﬁ%’nwmﬁﬁw
mﬂéﬁnﬁuﬂﬁqmwgﬁqﬁu nglasunnuveuluseiuveulantas

Jalauauug

Frmesildannsaillfidududszneulumsvimandnsiemnsiin (oreakfast cereal) Alduslanfuus
dudirdeindosdiudug  TnauluonmsvuiReauuuuis (snack bar) luemsieilimdunud  Tulaafy
T Tdwaulugenlnuanusts (chocolate bar) viatiedoudenisiua thils e1ausssadiouslnaluyu
UL (snack food)

LONEII81989

nunnayat Unudums. (2556). naveensuIunINanT IUAanGuensenaauURves I landauasnaniausd Tl
oy, (nenfinusUSaanuvUndin). inIne1denunsAans. N3,

nofien Weuwmns, alvwn Sunseiyns uazfavan AIndvBna. (2561). mafmLIgRILALATEUIUNTHARTINGS
wiouasazanelsdiuess. Thai Journal of Science and Technology. 8(4), 411-428.

Fuilan gouduy, wila yugdiaug, dvden Insdils, anedu dn1uud uway 5595500 @3990l (2559). 1AL
ﬂizmumiauLLﬁqwamﬁm%iﬂaﬁqﬁﬂL%EU HAYBIIBNSUaL QNN UL, 975753VEIAIaNTY TN,
21(2), 47-60.

Un3gvs asfing. (2550). n751/?’@1/1,17@77/775?/1/4@72/&/3%1’7@44w’ammﬁmﬁaummyulm. (neninusuTeygumUadin).
UATINGITUNBATATERST. NFHNNL.

LISINT WA, BIADT FUNTWANUS way Y1AA13 NEHE. (2560). mamaﬁzaznaﬂumiﬁwmLuém%nsia@mauﬂa
MALALILATNBANVDIT1INTEIR. 279875UNUAEAT. 45, 1099-1104.

Wy Fs¥nused way Yogns Ynsweua. (2560). HaT8INIEUINTUUTTUTLARSRUsioS IS nou
Hluedn Ysunaweulsleeniiu avwanansalunisiueyyadasy uaznisvensuanguilaavesuansdiain
Tudan. mssrsumInendsaiunsunsilsn (@1v1ivenmansuazinalulad). 917), 91-103,

g SaudSvuu. (2558). msvighanieuarlimeslaeltiaseslulasiansaususunsusauyusaies.
(nenfinusUSgarumUudin). annInedeinunsenans. ngame.
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nsnaunuutesiudruzndsiiensgniuluaandasdenlus

Substitution of Cassava Flour by Diospyros Decandra Lour.
Powder in Lod-Chong Singapore

Huensal iauns Wems wisauysal 131 Taldedn navey Samedunas I5ven Bunsiud
Nanyaporn Mueangdang , Phisut Phromsombun , Areeya Jaihonglum , Kunchaya Siwnguan and Wirachya Intakan

Ay Inemanskasmalulad uninendesivdgiiyaainsy
Faculty of science and Technology, Pibulsongkam Rajabhat University

email: nice.phisut@gmail.com
UNANED

mMsfnuifnguszasdiile 1. AnwiuTuiamsgniufimunzaudiniumsmaunuudasiudenddlundn s
aontdasienluf 2. Anwiesdusznaumaniivesasntesdealuignafiugiunaraondesdenluslinsgniunaumutay
dgndafifuilnnseniuiniign vuAtedfnuuinunislingniunaumuutiaiuduenddlundnfusiaondos
AenlUs7l 4 sedy Idur $ovay 20 30 40 uay 50 lngtviin AnATAFUNMIRL UM sEAmMdLTaR 38013
nadauAIYay 9 sxdu Tududnuusunng & ndu savd dnvasideduia uazanuveulaesi Tngldnaaey
$1uau 50 Ay wamAITenuguslaclnseensundnfausiaonvosdenlusiinmaunuulaiudwendsienagniu
Yovay 40 unnninfesay 20 egalfed fyneadn (p<0.05) nnsAnwIBRUsEneumMaAiinuiiauty

astulamsn Tusau lodu wduazndsnu d5eay 74.19 24.71 0.72 0.13 0.25 way 102.89 AlakAass Auasuway i
lsAuiiady 4 whangesuasgrumsngdmsunguiuilnannie

AdAty: aontesdenlls wagndu udaiudends
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Substitution of Cassava Flour by Diospyros Decandra Lour.
Powder in Lod-Chong Singapore

Nanyaporn Mueangdang , Phisut Phromsombun , Areeya Jaihonglum , Kunchaya Siwnguan and Wirachya Intakan
Faculty of science and Technology, Pibulsongkam Rajabhat University, Phisanulok, Thailand
email: nantaporn0529@gmail.com, nice.phisut@gmail.com, areeyakam093@gmail.com,
Kunchaya_orli@hotmail.com, wirachya067@gmail.com

The study objective to 1. study the amount of Diospyros Decandra Lour powder for
making Lod-Chong Singapore, substitution of cassava flour and 2. study to proximate analysis of
both Lod-Chong Singapore that making from Diospyros Decandra Lour powder of consumers
accept the most and cassava flour .In this study each Lod-Chong Singapore were make from 4
levels of Diospyros Decandra Lour powder concentrations 20 30 40 and 50 percent by weight.
Then, the result of sensory test by using 9-point hedonic scale on appearance color odor taste
texture and overall liking with the 50 experimenter’s research found that consumers were more
likely to accept 40 percent than 20 percent (p<0.05). The study on proximate analysis found
74.19 percent of moisture 24.71 percent of carbohydrate 0.72 percent of protein 0.13 percent of
fat 0.25 percent of ash and 102.89 kcal and has four times of protein more than the standard
recipe. Therefore, This Lod-Chong Singapore Diospyros Decandra Lour. powder was suitable
for all age of consumers.

Keywords: Lod-Chong Singapore Diospyros Decandra Lour. Powder Cassava Flour

umin
v o A v v a = < a oo - a A -
andudunaliiiuduvesdwminiuvalan dnansnauvnadn #afvdiled Wegndmfonia nanauvsouty
o TawdusiuAugnans 4-5 wufwes dnduveniany dassnanuwild Unsudenay wifouly nsemeu U1geszam
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uwivdonnwiin du Jemfins dumed ufaedn uwivieads uildiuan (esdnmsngnuenans, 2554) ﬁwqﬂﬁuﬁqwéﬁaﬁm
oyyadasy uasdigyitesudinisuanieadaidoaundld @an vedita, 2550) ilelfvesiududiquilunisvige
Fonauwaztiedunes luvazitdudenldfignslunnduansimude Mycobacterium ansimunansouazanss
{991 (Nareeboon et al., 2006) mfmwsﬁmwzﬁﬂu’luﬁ;muwudwmaqﬂi’]’uqﬂﬁauﬁwmuwﬂaummsmmﬁuﬁm
wnnigniudumszliifisarauaziindunesuadagtiunisnszneivesiuduluiiminfivalaniiduiuanaedis
TI057 maaﬂwaﬂumaJmﬁmmﬂmwauuavaaﬂmamammumqqmmaiumaummau - flugnew  vilemnsniu
futhuangniuidugymelumunianauasdidemngiumshommemuiutunngniulisiuouanas
aonvosdsalusifuommavmuiiuduisuussnilusiiZounaslenaisqnagiinsinlddudeuuas
Fngavanunsamlaluyueu Sagiundn fo wlaludvends Wedutsgndudsaziinrmmaimin Woinlfiduasd
dnwugmilviuazguiianuasga liduaendesdenlusidnvauzmieiyuuasdla Suns udides,2556) uslan
nieuduihidonuazinngd Jagtunontesdslusldsuemuienanguilnnosuninansdadunbnsusifaieeld
wazarsodwlviualuguey Sedfidounsdndnuifeiunaniusiaondedanlus Wy seud raslazuaTALE
(2561) l§Anugnnansusiaondesiudoduiiuf 3 Sminmeurumalivessamalng Joznsal wwaou (2561)
Iiumanfusiaedesdsaluslasldutindretimaunundsiudvends uenaini wofin Weulas 2557) 18
Anwnsldanseumumaunumaluiunsiuasthngfidmivasndesdsalus widslaifimsdnynislinegniuly
nsanmAnSastosfaiugitesaulafnwnmaunuudsiudiusndsengnivluaeatosdsalusifiofuyad
TfunsgniunazuumImuUssUesmunasgniuliana ety
gUsEaIAvaINITITY
1. AnwUmnanslingniufimnzasdmivnmsmaunuudsiudendslundndasiaondedanlus
2. AnwesAusznoumaaiivesaentesdsalusgnaiuguiazaentosdalusilingniunaunuuttuduzndsd
Fuslnnseniusnniign

s2108ud5N3dY

Bnsaniiunside

1. nsRndennanfuiiaondasdnluigasiugiu

é’mLﬁaﬂqmaamaqﬁmm%mﬂqmﬁug’m 58n3 bau qmﬁ 1 (fafius, 2560) qmﬁ 2 (WY, 2558)
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1. wan1sAnwRInunsldnsgniuivanzaudmiunmauwmundsiudwevdslundniusiaandedanlus

1.1 wamslaneimaUssamduiaveswinfasiaondesdsaluigasiiugui 5 gas wuiineasuliazuuy
mureulagINvetaentesdenluign i 3 inflan Aansed 3

M13199 3 HaNFIATIIN ST mALNAvoERTuTiaenYosFeRlUS UL 5 gns

o gmﬁugﬂu

AANYUY

) gns 1 gns 2 gns 3 gns 4 gns 5
anwardsing 7.24+0.17° 6.90+0.16° 7.2840.15° 7.24+0.18" 6.82+0.17°
a 7.48+0.14° 7.06+0.16™ 7.50+0.14° 6.98+0.16" 6.86+0.18"
nau 6.68+0.16° 7.22+0.18™ 7.30+0.14° 6.78+0.19° 6.50+0.16°
AR 6.82+0.16° 6.54+0.15° 6.84+0.19° 6.68+0.16° 6.82+0.18"
Anuasloduna 7.26+0.17° 7.12+0.15® 7.36+0.16° 7.02+0.17% 6.48+0.19°
ANUYBULAESIY 7.12+0.21> 6.98+0.17% 7.44+0.18° 6.76+0.21° 6.48+0.09°

newn: ALady + daulsuuunnasgiuanmsnaaeulaglifnageu 50 Ay
FENYIUUANRAITNILANANAULULLIUBULAAIDIAULANA A UTRIA LA SaD AR 19l Td Aty (p<0.05)
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%’ué’mﬂaqmﬂqmﬁyugm Tudmsndnd ¢ sestu TduA 20 30 40 uaz 50 NAeEUAMANMSUSEAMELTA BT
VAABUANTDU 9 SEAU (9-point hedonic scale) IngldEmagou 50 au wuin msliusgniuiifesas 4o lisunzuuu
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! 20 30 40 50
dnwaizUsng 6.10+1.88* 5.43+1.63° 6.73+1.36° 6.53+1.77°
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FENYIUUANRAITNILANANAULULLIUDULAAIDIAULANA A UTRIA LA BRI AR 19Tt d Aty (p<0.05)

2.2 wansfinwesfuszneumaaiindnsduaiasadedasnisaunundaiudendwergniunsesay 40 39
Insumseansuanguilaauniign 1uniinisnsidiaseviesdusenoumaall fan1sei 5
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Effect of Drying Method on the Partial Characteristics of
Protease from the Pineapple Stem

Krongsakda Phakthanakanok?® Rapeepan Kongtoom? and Sasithorn Saikaew
School of Science and Technology,
Muban Chombueng Rajabhat University, Ratchaburi, Thailand
E-mail: *krongsakdapha@mcru.ac.th, Prapeepan2555@gmail.com, ‘suntoby19@hotmail.com

Abstract

The bromelain manufacturer will buy pineapple stem from farmer. It able to generate
additional income for the farmer. The preparation of fresh pineapple stems for sale, causing
spoilage and the factory refused to buy. The objective of the research is to study the
characteristics of protease when extending it shelf life by using drying method. Isolation some
protein by using fast protein liquid chromatography. Comparative study of protease activity
inside stem derived from hot air drying and sun drying. The results showed that drying with
hot air will cause the stem become to dry faster and more than sun drying. We found protease
activity in hot air and sun drying with 0.5 and 0.65 U/mg, respectively. Both drying caused the
protease loss of it activity when compared with fresh stem. The results concluded that drying
of the pineapple stem can extend the shelf life without spoilage. But the protease activity will
decrease. The drying with hot air is more suitable than sun drying.

Keywords: Enzyme; Pineapple stem; Protease
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Tusiivau weulwiingulalasiaa vineuleigeslusfulinaailumdlvduasnsnezilu lustaulsgn
Falidusawmdulusitea (Cysteine Protease) Lilpsanluudnaiseujisoiinsnozdludamduuarsanmuiy
catalytic dyad Laui%ﬁiu%ﬁmuﬁ@mauﬁa&iaaamaiﬂiauﬁqlﬂiﬁﬁﬁqmwgﬁiuma 35-37 °C (Temperature
Optimum) kazA1 pH Tum9 6.5-7.0 (pH Optimum) agnslsfmuieulelusiiaudueulusiilinudeniuiou
slovoulslusiaulunnaedifigamaiisnnnt 45 «C Fulufagnuirdfanssmesouluionasegismniuay
aunsogydeianssuegvduduiioguugidilng 70 °C (Barrett et al, 2004)

visnenvuandmiadudaduduanouludlusiiauldidunduiemanneasnsluiiuiidassen
Alansuay 2-2.5 v eulefidfyussmsnilsfewnuasnsasosinslendenminaneentvivus vilinuasns
Fownsirussmiuiufileswinisvenivenmiuarsesunhlssnuazanivde mnlsmunsutedmiels
wvioanmematy aelunaiiss 2-3 Sufiagilinhidulssaiivenelitusuasfenisndslunason
tnifedsdiummnudaimniinisBaegnmsiuinvinieenlulilduutulaenisldenuseuinliute wihi
whdriuasdnsdifnssuesoululusieavielusinuogviold wimsldgungfinnanufeuasyiliioule
adeiansaulufnny uifiduisfuneaudeuiuniuiifaauazarinsntiuldnuldsiadesedng nedeld
AnwUisuiisuanngiminzanlunsyiuiuazaanssuevledlusloanifegnendaainnisiue Tne
nysuAsldeunstadiuau 2 3Bleun msovanieunaznsmnuasending wanisanuiilaezidunisiigatinni
dugsaiiinuniseuwisndiazinadigiveseulnlTusieaegvielsl nadndaldffoasannsnilufmuniiuis
\Audnwimidudzseliuiinemsns viliinuasnsenalideauuniuanudes lasinvasnsenalisnduazdesion
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THnhdudzsnanainduatuds suaethuan Smdasey3 vnisenidoniviuasiuduniulid
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2. NMIOUALTOULAZNITNNIENDTINE

dwivilsimiluevanfeulaglidevanieulnlin sufigaumai 2 seduldud 60 wag 70 °C AuiFian
600 RPM 1 Unta3seune01n1A 100% wazauliifuan 36 4alus drufiaesilunnuasenfindlasnslinatauds
9291281 9.00-16.00 u. tHutaan 2 Ju

3. msanaeulelusfloauaznsinszinanssy

I¥Emsiiumisiinaauazeinuie Tnedumiiduiudnqusinm 25 n31 unseAsesunsauiu 0.05
M Phosphate Buffer pH 6.5 U31#5 100 fiaddns 7151 0.1% w/v NaCl wauag nseatendrulasienszaiunsos
wes 0 nduthdlaldilrduduieniewhansimdudu (Concentrator) e Labconco Centrivap Bench
top Vacuum Concentrators audsuinsanas 10 11 virnsuendiueulesilusieamenoauilasuilasnsieia
wenALILIA (Size Exclusion) fewA3es Fast Protein Liquid Chromatography (FPLC) thaaufiuenléluiasizsd
Aanssueuledilngldyaiinseiianssuoulellusieadiiagy (Protease colorimetric detection kit YaeU3E
Sigma Aldrich)
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4. MIFUAIDENUALNITIATILVIHS

dusognamitannisevaufeulsaraamll wazanmsmnuaseding fnan 12, 24 uaz 36 Falu ¥
mMsiasziaRansseuleiuagan %moisture ¥in1siiaTzRsIuIL 3 91 wAnadsuazddonuumasg
FmsiaseianuulsUsIuvesadesie one way ANOVA Tagld Tukey Analysis Sinsnzsinanuuansnadisssu

HyedrAny (p<0.05)

NAN15398

1. wan1sanwanwazteulvdlusiealumiuie

dlovlusiuainainuiasuasniuiainnisevandeusaznsanuaseiingluueniiuneduilasun
Tnsnsflwiauenauuunn (Size Exclusion) #e1A3ad Fast Protein Liquid Chromatography (FPLC) tfiedinsiev
anvauzvesaulullusieadluana nan1sfinwinudi finveweuleslusfeaninisiuissiieniseuansouuas
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Falguandlunmil 1 lnenuilusfufivenesnunanminan (duiiv) wasmiui (Fulsy) fdhvaswmioutuded
TusAurnaluanaluajnitesnunluSunasnaiifiataaail 30-32 wit uaswulusiusualuanafidnniteanin
Afieraanan 54-56 wnit antusnhlusiutaesiindlurnisinseiafenssueululusieaduandunnd 2
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AN 2 LLammﬁamﬂuuﬂf\mﬁwLauiﬁvﬂﬂsmLaaiuiﬂimumLwﬂlmf\mmmamLLa LIINDUWIAIEABALL
FAARENAUTUIN HANITIATIZRAIRINTIURARSlTiuINRAusnAeleululUshiea Wosnasranuafanssy
oulssllusiealulusiufivenldanmianuasinitouuis FafiarAanssuteuleslusiteawiiu 2.25 wag 1.20
U/ml andeyanansfinudneiudliifiuin mifiunssdsnmsiliuielanmsevanfeutasannisnn
waefinddansifanssueululsieded wanviluanaeulvdlusieadiliiinnsideanin (Denature)

2. namseneianssueuledlushealumifiiunisauaudeusaziiunismnuasanding

namsanwmuImstimilleusisantounaznsmnuaseniing vilruihidnuauianniy WAN13
naaaslunised 1 mwmiauamauma’kmawnwL‘wmumn 60 °C 1{u 70 °C anunsavilimiudannndy 7
MM 60 °C 1387 12 Bl wiaiiauty 12.10% wavidlenateuuuiuluds 24 way 36 v, wuiumi
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agflenufuanaasinty 11.529% way 10.55% nudidu einsdieseinsedindiiigumnginisey 60 °C v
12, 24 uaY 36 W, APLTUARALAZEANILANGN T mmzﬁqmmﬁmﬁau 70 °C 1an 12 vy, wiasilnnudu
11.15% waziionatevuuduldds 24 uaz 36 wu. wuinmiavdanuiuanauiafu 10.12% way 10.10%
ANLANRU TIENNTILASIEIMNARRTINTieamaiin1seu 70 °C 1281 24 uay 36 Ta. AN UanatuilanYNE

9 Y
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M15NA 1 AIANUTY (% moisture) VeunitpuULIIIgUMAlkAzLIAYaNToU

38 (v.)
gaunil (°0) 12 24 36
60 12.10%° + 0.05 11.52%" + 0.08 10.55%° + 0.12
70 11.15%" + 0.10 10.12%" + 0.10 10.10%" + 0.02

8nwIEN a, b kA c wanslayalulaiinuuANA UEER (p<0.05)
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i 2 Wnwfiiunseunisisaestasgampitdmuiditansmoulsilusieanaandosy Tnsanssueulesily
sfoaazuandlutag 0.50-0.58 U/mg dadufiirdaunain wleldinanlunmseuutauniy aianssueuleiiusie
aazanad Tagiinan 24-36 vy, nuiARanssutevlwUsReaidnvaead Midnmsinszimeadftinnseuuis
Viqquﬁ 60 °C way 70 °C fivaan 24-36 vul. dsnalvianssueuledlusfiedasasniniivian 12 su. lneAAanssud
a1 24-36 9. LifinnnuuanAneiu
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Y

381 ()
gaungil (*0) 12 24 36
60 0.58" U/mg 0.55* U/mg 0.55* U/mg
70 0.55° U/mg 0.50° U/mg 0.50° U/mg

9NwIEN a wag b uanstayaluunddauuand1aiunieada (p<0.05)
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W Tanw WA lAL URINUASEUMITANS DU Imaqmmﬁﬁ*ﬁmlﬁmﬂﬁnmﬁmﬂLLﬁaLaﬁla 4553 °C finan 12, 24
Lag 36 v, nuitAuTurninuisidanastaeildyindu 18.85%, 16.45% Wag 16.20% HIUAIAU e
ogdlsfnuanuduiiindildanmannuaserfindifidfigeniniseuseanfoudelinanintuy wasdletiviy
fmnuasonfindfinan 12, 24 wag 36 vy, lUimsziananssueulvllusieanuindananssuwiriu 1.15, 0.70
wa 0.65 U/me mudndu eaziiuldinsleldinanlunismautiunuanniy dfanssueululiusieaiiaanas
Winsiasginadivesiimnuiutazaanssueululusieanumiiunisanuiidie uaiefindfinan
12-36 w4, AnATianastiiauuananeiy

a '

#1519% 3 A1AUTY (% moisture) VBAVNDULITIQUNATILALLIAANMELEID1TNE

U

1381 (val.)
gamgll (°O) 12 24 36
4553 + 1.15 18.85%C + 1.15 16.45%° + 0.95 16.20% + 0.55

dNwIEN a kay b uanstoyalunnllinuunnseiun @i (p<0.05)
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Local Food Recipes of Thai Song Dam
The Case Study: Bo Thong Sub District, Bang Rakam District,
Phitsanulok Province.

Wannisa Sutwangyang !, Sukanya Sainonsee 2, Aree Chomwanich 3, Keeratiya Sornnoey*
and Wirachya Intakan®

12345 Faculty of science and Technology, Pibulsongkam Rajabhat University, Phitsanulok , Thailand
E-mail; bennship09@gmail.com

Abstract

This study aimed to investigate the wisdom of Thai Song Dam and to prepare a
standard preparation of traditional food types of savory and sweet dishes of Thai Song Dam
Bo Thong Sub District, Bang Rakam District, Phitsanulok Province. The research was
participatory action research by community participation using 20 peoples of Thai Song
Dam who were older than 50 years olds as a sample. The data were collected by interview
and content analysis. The study found that almost of all local foods cooked from seasonal
local ingredients and depended on traditional and occasional ceremony these wisdoms were
told informally from the old generation to the young generation within family and their
community. This research found 10 savory dishes which used meat consist of fish, pork and
chicken as a main raw material and used lemon grass, kaffir lime leaves, shallot and chili as
the main raw of curry are garlic. Beside of these, this research found 3 dessert recipes which
used rice and rice flour as the main raw materials.

Keywords : Recipes, Local Food, Thai Song Dam
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Local Food Recipes of Thai — Yuan
The Case Study: Samo Khae Village, Samo Khae Subdistrict,
Muang District, Phitsanulok Province.

Bantita Tubtimpechranggul®, Theerawut Phomchuchit?, Phattanarat Akkarakaewphet 3,
Jiraphat Kaewsritong* and Wirachya Intakan®

12345 Faculty of science and Technology, Pibulsongkam Rajabhat University, Phitsanulok , Thailand
E-mail; banita.t@psru.ac.th

Abstract

The purpose of local food Recipes of Thai-Yuan,The study Samo Khae Village, Samo
Khae Subdistrict, Mueang District, Phitsanulok Province. Including types of food Ingredients
and cooking methods eaten according to traditions and festivals. The samples used in the study
were 30 Thai - Yuan people aged more than 45 and specialized in Thai - Yuan cooking. Data
were collected by using interview forms and questionnaires. The results showed 30 recipes
collected including meat dishes 20 recipes and dessert 10 recipes. The each recipe is
traditionally believed such as Bon Curry, commonly eaten in the ordination ceremony but not
popular in the wedding tradition because it is believed that it will make the family life
unsuccessful. Banana stalk curry is not popular at funerals because it is believed to increase
deaths in villages. Most of meats dishes use local vegetables and local herbs as the main
ingredients, such as garlic, lemongrass, kaffir lime leaves, shallots and chilies. Meats main
ingredients are pork and fish. For seasonings such as fermented fish, tamarind juice and
coconut sugar. The most of the dessert is used mainly raw materials from glutinous rice and
glutinous rice flour.

Keywords: Recipes, Local Food, Thai-Yuan food;
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Effects of homogenization extraction and freeze drying on the

stability of powdered roselle extract (Hibiscus sabdariffa L.)

Choosit Hongkulsup, Panchalee Patnibul
Faculty of Science and Technology, Suan Sunandha Rajabhat University, Bangkok, Thailand

Corresponding Author Email: choosit.ho@ssru.ac.th

The study of extraction of anthocyanin, Roselle by high speed homogenizer and
freeze drying, aims to study the optimum conditions in the extraction process. And study the
appropriate amount of maltodextrin for freeze-drying, found that the homogenization
method improves the efficiency of the anthocyanin extraction process. And the
homogenization time of 15 minutes is appropriate due to the extract with high content of
anthocyanin and free radical resistance. In the freeze-drying process, increasing use of
Maltodextrin Will increase the content of anthocyanin and free radical resistance of the
extract. In addition, using 30% maltodextrin makes the extract have good physical
characteristics, bright red, fine texture. And has good water solubility properties.
Therefore, the homogenization method combined with the use of maltodextrin as a
stabilizer during freeze-drying Will increase the efficiency of extraction and reduce the loss
of anthocyanins during drying Resulting in the products being suitable for further application

in food products

Keywords: roselle extract, homogenizer, freeze drying, anthocyanin
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nsgAwnIeUes 42 udulaildfinvnaumiiond (hinllouiunmaenndiegne) antuihasazaneiilatadag

v v
o

Tuarsazane DPPH Mwssulilunasanaasanauntnd 100 pl anntuvginleiasesvgasaudnunsialilunila
WY 30 WikaIlUInAIN1sgAnauLaIEIATes Sectrophotometer ANEIAAUNLGRD 515 nm lngnaaas

3 g1 ndudlUAIMMg SN SInUeYyadaTy
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nseneUSunassueuTnleendudinuludognanseideuns (UA13MY, 2545)

thansafauuninsieiusinaasweulnlseniu wisuduasazanelagliiwhazarsAetndudsasin
M5139919 100 Wh Feansansatnannsyissuunadudusethndu Wdanududu 1.5 lulnsdnsasatadudu
sefiadans Inpazduimtingognamenseisey 0.03 g ot 3 ml ihlUweuuaiosaeans (Vortex) auavans
dWhfuantunsesiienseaenseaued 42 ﬁ]uﬁuslf\]’iﬂaiﬁmxﬂaumﬁaagj ntuthansazaefildundendiluiie
w2 FluadeliiAnaunaves forms Asqueswoulnleefiuaniuiluindinisgandusasiienuenini 517

nm

NaLazeAUTIENANITNAADY
AM3ANYINAYDY homogenization time soUSurua1sanawaulnlesnfiu wuan 38Teludluedu (high

speed homogenization) Tuduneunisanaiinaseuss@nsnmlunisainaisuoulnlesiiuainnsziasuunsegidl

o =

HodAy Welssuisuiuisnisanalaglildlsludluedu lnodamiunalunisisludluadurinlilss@nsnnlu

nsafnansueulnlgeiuiiug@y wagarsadanladanuamnsalunmsiuniveuyadasviinanniu lneiivails

a

Tdluedu 20 Wil arsadnszdvsunaweulvlefuwazauaiasalunsiunIueyLadasegeian donaned

U q

Ua3Teves AT (2560) Nfnwin1sainaisuszneuiivednainlaui wui Wemunailunisleludluedu

spilieuniavesiegsiivwadnasededfidedndy dnsnszaredffuasiinuaiiaueninnii

A15197 1 Ysanaansdsunamaulnleeniy wazadnuaunsalunisfumueyyadassvasasazaisnn
NSTLRBULAY

o , , . USunauwoulnleeniiy
Homogenization DPPH radical scavenging activity

, , (mg cy-3-glu/g dry matter)
time (min) (mg BHT/g dry matter)

15 4.61°+ 053 2.40° + 0.52

10 4.05"+ 0.41 229" +0.43

5 357+ 0.55 1.87°+ 0.67

0 2.78" + 0.65 1.42° £ 0.70

NSANYINATBY maltodextrin warn1sviuianvundidonudsrousunuaisanauoulnloeiu wuin
USuna maltodextrin naseusununsaniaaiswoulnlzeniuainnszideunnsegredfitedfny Tnodioifindns)
U3unau maltodextrin iviansariniiladusunaueulnlseuwazianuaiusalunisiuniueuyadassifiuuin

Fu TegUsuin maltodextrin 3 % widvaufiagldiduasiiuusuns (bulking agent) NaelvimnuasiidmnsuLou

Wilggnfivlusgninanisiuiuuntidonuds aenrdesiunuideves (Uassni, 2545) NANINITILAILUY
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Wonudalasld maltodextrin tWuasiiuuSuas wuln A5y maltodextrin Tuansazanswaulnltweniuninluyii

¥

wiskuuLBanuds A1 hydrogen-ion retention 9zgalwinli pH anas azgiesnulasiasnmanievesaulnly

v ¢

gNUTENINNNTIIA warduRusIuANUTNTUYaIaUn e

M15°9% 2 Ysunaansusunaumaulnleeniy uazauaunsa lunsinumuayyadaszuadasainINnsziley
wAd IgNISVIAIL UL DN

, , o USunauwoulnleeniiy
- i DPPH radical scavenging activity
Y3184 maltodextrin (mg cy-3-glu/g dry matter)
(mg BHT/g dry matter)

10% 3.25 + 0.39 1.80° + 0.65
20% 3.60° + 0.37 1.98° + 0.52
30% 3.91%+ 0.26 2.24% + 0.23

MM3ANYINATDIUSUIM maltodextrin wagmsyiuiawuuitidonudaneaudfinianienmussansatnuweu
Tnloeniy wudn Usunar maltodextrin ifiududwaliansanniilafdinnuduuas A1 a., (water activity) anas
desnmanisléviina maltodextrin snntulumsvhuiauuuudienuds axaaevliudndasifvunoyniadn
a1 ansassiiniieenanrandasildine dwaansatniiiiniswey mattodextrin lutSinannnasiaamduuas
mmmmiaiumigm%umm%uﬁasjmh AAARBINUNUITLVDY B3W (2554) L%E)x‘i?iﬁiiu‘lﬂamﬂl,ﬂgaﬂﬁﬁﬂﬂ TGN
THfiuinnsTdUsuna maltodextrin fuananafulunisyiutsuuuudidenudasinlinss S ouneiiladan a.
wansneiy uenanil n1sld mattodextrin WuansifinuSunas (bulking agent) ﬁﬂﬁwamﬁmﬁﬁiﬁﬁé’wmzﬂﬁmg
wazAaNURNTAZaNY \flo991nmsHaEn maltodextrin axtelrnandneidndnfiEnasiinmuasdaunnauviile

anunsoazanglaisy aenndesiuauideiseinisnandnsdivenmsaniansssunfsieisnsviuiuuuinmiu

How (naagla, 2556)

A15199 3 FUUANINIBNINYDIEITANAINNIZLAYULAY IASNITHILAIMUULYLEDNLTS

U312 maltodextrin AU (%) aw (water activity) nMsazans (Ui
10% 5.87°+ 0.52 0.32° + 0.11 556" + 0.20
20% 4.22°+0.38 0.25° + 0.10 4.55°+0.13
30% 3.49°+ 0.41 0.21°+ 0.08 3.32°% 0.12
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AM5ANEINAYDIUTUIAL maltodextrin kagn1SYWAIRUULYLE anLTradnyardvasansanawoulnlyendiy

vaa '

198 WU MTHINUSHNaY maltodextrin INTUILIIIIRNAND NN AL FLAIEI19N37 Wen1ThiUSue

maltodextrin 30% gvinlviansarindA1ANEdNe (L) warnduns (%) aevign

AN51991 4 AEVRIEITANAINNILLILULAL IASNITHILAIMUULY LT DNLTS

ANd
USu1au maltodextrin
10% 36.00°+ 0.01 28.51° + 0.81 3,55+ 0.41
20% 43.68° + 0.01 30.11° + 0.64 -1.79° + 0.35
30% 49.47° + 0.02 30.15% + 0.40 0.32% + 0.21

dunan1snAang

msfinwmavesaatlunistaludluwdy (homogenization time) Alousunuansataueulvlgendiu nui
Reludlusdutofivdszansnmlunmsataasueulnloniu waznaleludluedy 15 wil Wunarfivanzay
Tunsdmsunsata  nsld malttodextrin WuasifiudSunausazliemuasislussninsnsyuisuuntdonuds
fnareUsinaasueulnleeniiuannssisuunsegeiifoddy Tnedlowiudsutas maltodextrin viilsansaaiils
ﬁ‘d%mmLLaqul%mﬁuLLaxﬁmmamﬁm‘LurmG’humua%aSaszLﬁuﬁu wonand nsldUsanas maltodextrin
R sz"mﬂ%’uﬂqnauﬂ’amqmamwmmaﬁaﬁmﬁiﬁ ¥ldAauTuLazan a, andias uidAuaLnsalunng
avanoiiuiy wazlinanfusiildnvasdunsainanniy sty nsadalaedsleludluedusiufunisly
maltodextrin WuansTmnuasialuszuninemsyuisuuudiionuds sstnefindszansnmlumsatauazannns

goydeansweulnleenduluseninenisviuis vlvndnduginladanvaugniinmeninia uaslinuaudfimunzadly

nsthluuszendldlundndasiomsaely
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Abstract

Riceberry bran, byproduct from the rice milling process, is one of bioactive compounds
sources. In order to increase Riceberry bran value, the purpose of this study was to compare the
effect of different Riceberry bran extraction methods, including accelerated solvent extraction
(ASE), ultrasonic-assisted extraction (UAE), soxhlet extraction (SE), and maceration method (MC)
on bioactive compounds and antioxidant activities. It was found that the Riceberry bran extract
from ASE presented the highest total phenolic, total anthocyanin content (55.45 mg GAE/g and
3.06 mg/g) and antioxidant properties including ICso of DPPH assay (0.109 mg/mL), FRAP value
(688.04 mmole Fe(l1)/kg) and ICso of ABTS assay (3.42 mg/mL) among the four methods. These
results imply the potential to use the ASE method for extraction of phenolic and anthocyanin
compounds from Riceberry bran.

Keywords: Accelerated solvent extraction; Maceration; Riceberry bran; Soxhlet; Ultrasonic-
assisted extraction
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1. Introduction

Riceberry, deep purple grain; (Oryza Sativa L.), a cross-bred strain from the Khao Hom Nin Rice
variety which is well known as containing high antioxidant properties and Khao Hom Mali 105 well
known as fragrant rice (Leardkamolkarn et al., 2011). Consumption of Riceberry is becoming
popular in Thailand because of high nutrition and so as to meet the increasing market demand, the
Thai government is supporting farmers to grow Riceberry (Peanparkdee, Yanauchi, & lwamoto,
2018). Riceberry bran is a by-product of the rice milling process. It is always extracted oil and
defatted Riceberry bran is used an ingredient in animal feed. A number of studies have reported the
presence of bioactive compounds in Riceberry bran. For instance, Riceberry bran is a rich source of
phenolic compounds, anthocyanins, vitamin E and oryzanol which have shown great antioxidant
activities (Peanparkdee, Yanauchi, & lwamoto, 2018). In addition, several studies reported that
Riceberry possessed chemopreventive properties including decreasing inflammation, managing
diabetes and improving the regenerative changes of the pancreas, kidneys, heart and liver
(Leardkamolkarn et al., 2011; Posuwan et al., 2013; Prangthip et al., 2013).

Extraction, the first step of bioactive compounds study, plays a significant and important role in
the final quality of the extract. There are many extraction techniques that have been developed for
the extraction of bioactive components from rice bran such as UAE, ASE microwave and ohmic
heating-assisted extraction, etc. Peanparkdee, Yanauchi, and lwamoto (2018) extracted phenolic
and anthocyanins from Riceberry bran using UAE. Suttiarporn, Sookwong, and Mahatheeranont
(2016) studied fractionation and identification of antioxidant compounds from Riceberry bran using
solvent extraction (hexane, dichloromethane and methanol). However, there is little published
information to compare extraction methods of bioactive compound from Riceberry bran.
Conventional solvent extraction is used in extracting bioactive compounds from plants, based on
many parameters, including the amount of solvents, extraction time, polarity of the antioxidant, and
temperature (Peanparkdee, Yanauchi, & Iwamoto, 2018). The conventional methods such as SE,
and MC are still considered to be compared with new extraction methods. Recently, new extraction
methods have obtained increasing attentiveness to produce more environmentally sustainable, more
effective, decreasing cost and faster extraction (Barros, Dykes, Awika, & Rooney, 2013). New
extraction methods were used in various bioactive compounds, such as phenolic from rice bran
(Tabaraki & Nateghi, 2011) using UAE since it can increase the efficiency of solvent extraction.
ASE was also used to extract phenolic compounds from sorghum brans (Barros, Dykes, Awika, &
Rooney, 2013), and anthocyanin composition from blue wheat, purple corn, and black rice (Abdel-
Aal, Akhtar, Rabalski, & Bryan, 2014). This method uses a combination of elevated temperature
and pressure with common solvents to increase the efficiency of the extraction process. The result is
faster run times and a significant reduction in solvent use. Therefore, the main objective of the
present study was to extract Riceberry bran using ASE, UAE, SE, and MC followed by the
evaluation of the total phenolic content, total anthocyanin content and antioxidant activities in order
to increase the utilization of Riceberry bran.

2. Methodology
2.1. Raw Material

Defatted Riceberry bran (Oryza sativa) obtained from Sunfood Corp Limited (Samutprakan,
Thailand). It was sieved through 20 —100 mesh screen. It was kept in a sealed container at -18°C.
All measurements were performed in triplicate.

2.2. Chemicals

Folin-Ciocaltue reagent gallic acid, 2,2’-dipheny-I-picrylhydrazyl (DPPH), 2,2’-azaino-bis (3-
ethylbenzothiazoline-6-sulfonic acid) diammonium salt (ABTS), ascorbic acid (vitamin C), a-
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tocopherol and 2,6-di-tert-butyl-4-methyl-phenol were purchased from Sigma-Aldrich (St. Louis,
MO). Potassium chloride and sodium carbonate were purchased from Ajax Finechem (NSW,
Australia). Sodium acetate hydrate and furrous sulphate were purchased from Carlo Erba (Chaussee
du Vexin, France). Hydrochloric acid was purchased from Merck (Dermstadt, Germany).

2.3. Determination of extract yield

The yield of extracts on a dry weight basis was calculated from equation (1) as shown below:
Extract yield (%) = (W1 x 100) / W> (1)

W was the weight of extract after evaporation of ethanol
W was the dry weight of the fresh plant sample

2.4. Determination of moisture content

The moisture content of the Riceberry bran was analysed according to AOAC methods (AOAC,
2019).

2.5. Determination of water activity (aw)

The water activity was determined at 25 °C using aw meter, Aqua Lab (Series 3 TE (Decagon
Devices Inc., U.S.A.). Approximately 2 g of the ground sample was used for the analysis.

2.6. Determination of color value

The color of rice bran was measured with spectrophotometer (Hunter Lab, Color Quest XE,
USA) equipped with a D65 illuminant using the CIE L* a* b* system.

2.7. Sample extraction

Four extraction methods, ASE, UAE, SE, and MC were investigated. Riceberry bran was
extracted with ethanol using UAE method according to Tabaraki and Nateghi (2011) method with
some modifications. The bran (10 g) was dissolved in 200 ml of 67% (v/v) aqueous ethanol. The
sample was sonicated (37 kHz) in an ultrasonic cleaner (Ultrasonic bath, Elama siries ElImasonic P,
Germany) at 55 °C for 40 min. The resulting extract was filtered through a Whatman No. 1 filter
paper and vacuum-dried in a rotary evaporator (Rotavapor R-100, Buchi, Switzerland) at 40°C. The
crude extract was stored at -18 °C until use.

ASE was performed on a Dionex ASE 350 system (Thermo Scientific, USA). The bran sample of
10 g was mixed with diatomaceous earth (DE) in a proportion of 1:1 and placed in a 66 mL
stainless steel extraction cell. A cellulose D28 filter (Dionex Corporation) was placed at the bottom
of the extraction cell to avoid the collection of suspended particles in the collection vial. The
extraction cells were arranged in the sample carousel and prefilled with the solvent (67% ethanol),
static time 10 minutes, and heated at 55 °C. The extraction was done using 5 cycles and the cell was
rinsed with 100% flush. The extract was collected in 250 mL collection vials. The resulting extract
was filtered through a Whatman No. 1 filter paper and vacuum-dried in a rotary evaporator at 40
°C. The crude extract was stored at -18 °C until use.

The SE was based on the UAE method. The bran (10 g) was placed in a thimble and put it in the
extractor that dissolved in 50 ml of 67% ethanol. The distillation flask was filled with 250 ml of
67% ethanol, and heat source. The sample was placed in a thimble-holder that was gradually filled
with condensed fresh extractant from a distillation flask. When the solvent reached the overflow
level, a siphon aspirates the solute from the thimble-holder and unloaded it back into the distillation
flask, thus carrying the extracted analyses into the bulk liquid. This operation was repeated until the
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solvent in the extractor was clear. The resulting extract was filtered through a Whatman No.1 filter
paper and vacuum-dried in a rotary evaporator at 40 °C. The crude extract was stored at -18 °C until
use.

MC was investigated at room temperature. The bran (10 g) was dissolved in 200 ml of 67%
ethanol in closed bottles. After 48 h of extraction, the extract was filtered through a Whatman No. 1
filter paper and repeat 3 times until the extract was clear. The collection of the extract was vacuum-
dried in a rotary evaporator at 40°C. The crude extract was stored at -18 °C until use.

2.8. Determination of total phenolic content

The total phenolic content of Riceberry bran extracts was determined by the Folin-Ciocalteu
reagent using different concentration (0-200 pug/mL) of Gallic acid as standard (Wolfe, Wu, & Liu,
2003) with some modifications. 125 pL of samples were mixed with 500 pL distilled water in a test
tube followed by the addition of 125 uL of Folin-Ciocalteu reagent and allowed to stand at room
temperature for 6 minutes. Then it was mixed with 1,250 puL of 7% Na2CO3 and followed by the
addition of 1,000 pL of distilled water and allowed to stand at room temperature for 90 minutes.
The absorbance of the mixtures was determined at 760 nm in spectrophotometer (UV mini-1240,
Shimadzu, USA). Total phenolic content in the extract was expressed in mg Gallic acid
equivalent/g.

2.9. Determination of anthocyanin content

The analysis method for anthocyanin content was modified from the method used by Giusti &
Worsltad (2005). The Riceberry bran extracts (1 mL) in 25 mL of volume metric flasks were
adjusted with potassium chloride buffer (0.03 mol/L, pH 1.0) and the other was adjusted with
sodium acetate buffer (0.4 mol/L, pH 4.5). Each of them was left for 15 minutes in the dark at room
temperature. The absorbance of the mixtures was determined at 510 nm and 700 nm in
spectrophotometer. The anthocyanin concentration (mg/L) of sample was calculated according to
the following formula (2) and expressed as Cyanidin-3-glucoside equivalents:

Total anthocyanin content (mg/g) = (AX MW x DF x V) (2)
(ex1xQG)

A was (Al700 - As10) pH 1.0 - (AX700 - As10) pH 4.5

MW was the molecular weight of Cyanindin-3glucoside (449.2 g/mol)

DF was the dilution factor (20 pL sample is diluted to 2 mL, DF = 1000)

e was the extinction coefficient (L x cm™ x mol™) = 26,900 for Cyanindin-3-glucoside where L
(path length incm) =1

| was the volume of solvent

G was the weight of sample

2.10. Determination of antioxidant activities
2.10.1. ICso of DPPH scavenging activity

The free radical scavenging activity of Riceberry bran extracts will be evaluated using the stable
radical DPPH according to the method of Re et al. (1999). Various concentration of each extract
was pipetted into 1 mL DPPH working solution. The mixture was shaken and incubated for 30
minutes in the dark at room temperature. Ascorbic acid, a-tocopherol, and BHT were used as
standard. The analysis was done in triplicate for standard and each extract. The absorbance of the
mixtures was determined at 517 nm relative to the control (as 100%) using a spectrophotometer.
The percentage of radical scavenging ability was calculated by using the formula (3):
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Scavenging ability (%) = (Absorbance 517 nm of control — Absorbance 517 nm of sample)x100 (3)
Absorbance 517 nm of control

ICs0 of DPPH scavenging activity of each extract could be calculated using its calibration curve.
2.10.2. Ferric reducing antioxidant power (FRAP)

The FRAP assay was modified from Benzie and Strain (1999). 60 uL of samples were mixed
with 1.8 ml of the FRAP reagent and 180 pL of distilled water. The absorbance of the mixtures was
determined at 593 nm using a spectrophotometer after 4 minutes incubation at 37 °C. FRAP reagent
was prepared daily and consisted of 0.3 M acetate buffer (pH 3.6), 10 mM TPTZ in 40 mM HCI, 20
mM FeCls and distilled water in a ratio of 10:1:1:1.2 (v/v/v/v). FRAP value was obtained by
comparing the absorbance change in the test mixture with doses obtained from increasing
concentrations of Fe(l11) and expressed as mmol of Fe(ll) equivalents per g extract. Ascorbic acid,
a-tocopherol, and BHT were used as standard.

2.10.3. ICso of ABTS radical scavenging assay

ABTS radical scavenging activity was determined according to Re et al. (1999) with some
modification. A stable stock solution of ABTS radical cation was produced by reacting a 7 mM
aqueous solution of ABTS with potassium persulfate in the dark at room temperature for 12-16 h
before use. The working solution was diluted with 95% ethanol to reach and absorbance of 0.7+0.02
at 734 nm. 20 pL of samples were mixed with 2 mL of working solution, and the absorbance was
measured immediately at 734 nm after 6 minutes at room temperature in the dark. Ascorbic acid, a-
tocopherol, and BHT were used as standard. The analysis was done in triplicate for standard and
each sample. Antioxidant capacity of each sample was determined based on the reduction of ABTS
absorbance by calculating the percentage of antioxidant activity. ICso of ABTS scavenging activity
of each extract could be calculated using its calibration curve.

3. Results and discussion
3.1. Quality of raw material

Chemical and physical properties of defatted Riceberry bran are presented in Table 1. Defatted
Riceberry bran had low moisture content and aw and dark purple in color. The particle size of
Riceberry bran was mostly 60-80 mesh.
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Table 1. Chemical and physical properties of Riceberry bran.

Chemical and physical properties Measurement values
Moisture (%) 5.65+0.12
aw 0.33+0.01
L* 35.33+0.17
a* 5.69+0.11
b* 4.28+0.12
Particle size 20-40 Mesh (%) 4.55+0.78
40-60 19.24+0.95
60-80 65.16+0.86
80-100 7.80+0.84
> 100 3.25+0.75

3.2. Effect of extraction methods on total phenolic and total anthocyanin content

The extracts obtained from ASE, UAE, SE and MC were investigated. Percentage of extraction
yield, total phenolic and total anthocyanin contents are shown in Table 2. There were no
significantly differences in the percentage of extraction yield (p>0.05). The percentages of
extraction yield from each method were in the range of 18.07 — 21.73%. Total phenolic content was
determined in comparison with gallic acid and the results were shown in terms of mg GAE/g
extract. The results showed that the Riceberry bran extract from ASE had significantly higher total
phenolic and total anthocyanin content than the other methods. This method uses high pressures
during the extraction process so they allow the solvent to be heated at higher temperatures than their
boiling point which increases diffusion rates, disturbs the strong solute—matrix interactions and
reduces liquid solvent viscosity, allowing better penetration into the matrix and then improving
extraction (Barros, Dykes, Awika, & Rooney 2013). Total phenolic content of the Riceberry bran
extract from SE was 54.18 mg GAE/g extract while total anthocyanin content was 0.91 mg/g
extract. The increase of total phenolic content in the Riceberry bran extract from SE due to high
temperature and long extraction time. During extraction, heating of the sample might soften the
plant tissue and weaken the phenol—protein and phenol—polysaccharide interactions, leading to more
polyphenols diffusion into the solvent (Das Das, Goud, & Das, 2017; Tao, Wu, Zhang, & Sun,
2014). The Riceberry bran extract from UAE had lower total phenolic content than other methods
because it took a shorter extraction time than MC and lower temperature than SE.

There were significant differences in total anthocyanin content (p<0.05). The results obtained
from four methods showed that the Riceberry bran extract from ASE had higher total anthocyanin
content than the other methods because this method took a short time to heat. This result was in
agreement with previous reports that ASE was more appropriate in extracting anthocyanin from
colored grains as being comparable with the commonly used solvent extraction method based on
changes in anthocyanin composition (Abdel-Aal, Akhtar, &Rabalski, 2014). The Riceberry bran
extract from UAE had higher anthocyanin than the Riceberry bran extract from SE and MC since
ultrasound induced swelling of plant cells or breakdown of cell walls during sonication.

Table 2. Effect of extraction methods on a percentage of extract vield, total phenolic content and
total anthocyanin content.

Method Extract yield™ (%) Total phenolic Total anthocyanin
(mgGAE/g extract) (mg/g extract)
ASE 20.97+£0.07 55.45+0.112 3.06+0.13?
UAE 19.57+0.11 48.52+0.50¢ 2.28+0.13"
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SE 18.07+0.45 54.18+0.60° 0.91+0.07¢
MC 21.73+0.25 50.03+0.17° 1.44+0.21°

&¢ Means in same columns followed by different letter are significantly different (p<0.05).
S Means not significant (p>0.05).

Therefore, antioxidants can be released from plant cells into the solvent. A decrease in anthocyanin
of the Riceberry bran extract from SE because the extract was obtained high temperature and long
extraction time as a result that anthocyanin was decomposed. An increase in temperature up to 74°C
could increase phenolic content but it decreased anthocyanin content (Sripum, Kukreja,
Chareonkiatkul, Kriengsinyos, & Suttisansanee, 2017; Cacace & Mazza, 2003). The degradation
rate of anthocyanin depends on time and temperature. Therefore, high temperature and short
extraction time were used successfully to retard anthocyanin degradation in plants (Ju & Howard,
2003).

3.3. Effect of extraction methods on radical scavenging activities

The radical scavenging activities of Riceberry bran were evaluated for DPPH, ABTS and FRAP
assay as shown in Table 3. DPPH, ABTS radical scavenging activity of different extraction methods
which express in terms of 1Cso value. Lower 1Cso value means more antioxidant potential. The
chelating ability on ferrous ion in Riceberry bran extract was determined by FRAP assay. The
radical scavenging activities were compared with ascorbic acid, a-tocopherol and BHT as standard.
There were significantly different in ICso of DPPH and ABTS assay and FRAP assay amongst the
extraction methods (p<0.05).

Table 3. Effect of extraction methods on radical scavenging activities (DPPH, ABTS and FRAP
assay)

Method DPPH assay ABTS assay FRAP assay
ICs0 (mg/mL) ICs50 (mg/mL) mmole Fe(l1)/kg

ASE 0.109+0.0002 3.42+0.05% 688.04+1.122

UAE 0.144+0.004¢ 4.16+0.04° 543.51+0.67¢

SE 0.127+0.000° 3.45+0.062 649.76+0.99°

MC 0.137+0.002° 3.75+0.06° 668.65+1.22%
BHT 0.135+0.002 0.499+0.002 3,937.00+10.00
Ascorbic acid 0.004+0.001 0.207+0.002 5,943.00+10.07
a-tocopherol 0.117+0.000 0.77940.014 15,471.00+23.01

#d Means in same columns followed by different letter are significantly different (p<0.05).
S Means not significant (p>0.05).

The results showed that the Riceberry bran extract from ASE had lower ICso of DPPH and ABTS
assay than the other methods. The ICso of DPPH assay in the Riceberry bran extract from ASE was
0.109 mg/mL which was comparatively lower than the ICsqg of DPPH assay in BHT and a-
tocopherol, the 1Cso showed that the Riceberry bran extract from ASE had more effective
antioxidant activities than antioxidant compared to BHT and a-tocopherol. Previously, Soradech et
al. (2016) compared ICso of six species of colored rice and it was found that the extract of Gum-
Doy-Moo-Ser and Riceberry had an effective antioxidant activities than other species of colored
rice in that study.

The ICso of ABTS in the Riceberry extract from ASE was not significantly different from SE but
significantly lower than UAE and MC (p<0.05). The Riceberry bran extract from ASE and SE has
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more effective antioxidant activities than UAE and MC. The FRAP values from each method were
in the range of 543.51- 688.04 mmole Fe(l1)/kg. The highest FRAP value was the Riceberry bran
extract from ASE. There were no significant differences in FRAP value of the Riceberry bran
extract from ASE and MC method (p>0.05). The Riceberry bran extraction from UAE showed
weak radical scavenging activities despite of high total anthocyanin content. The results indicated
that phenolic gave antioxidant activity greater than anthocyanin. This result is in agreement with the
previous report by Chen, Nagao, Itani, & Irifune (2012) that anthocyanin pigments of colored rice
gave a low antioxidant activities.

Table 4. The Pearson’s correlation coefficient (r) between total phenolic content and antioxidant
activities measured by DPPH, ABTS and FRAP assays.

TPC DPPH ABTS FRAP
TPC 1
DPPH -0.933* 1
ABTS -0.936* 0.841* 1
FRAP 0.853* -0.822* -0.959* 1

* Means correlation is significant (p<0.01).

Pearson’s correlation coefficients between total phenolic content and antioxidant activities
measured by DPPH, ABTS and FRAP assays were computed and the results are shown in table 4.
Significant correlations were found between total phenolic content and antioxidant activity (p<0.01)
but the results of antioxidant activities were not significantly correlate to total anthocyanin content.
Total phenolic content had negative correlation with 1Csq of DPPH assay and ICso of ABTS assay
(r =-0.933 and r = -0.936). Significant positive correlation was obtained for total phenolic content
with FRAP value (r = 0.853). The highest correlation was found between FRAP value and ICso of
ABTS assay (r = -0.959). The lowest correlation was found between the ICso of DPPH assay and
FRAP value (r = -0.822). These results corresponded to the previous research (Dudonne et al.,
2009), which reported that significant correlations were found between DPPH, ABTS, and FRAP
assays and total phenolic content determined by the Folin-Ciocalteu method. Therefore, phenolic
compounds in plant extracts contribute significantly to their antioxidant potential.

4. Conclusion

Analysis of the total phenolic and anthocyanin content and radical scavenging activities of
Riceberry extracts showed differences depending on extraction method. Amongst the extraction
methods, The Riceberry bran extraction from ASE was the most effective method in antioxidative
reactions and high total phenolic and total anthocyanin content. It can be concluded that the
Riceberry bran extraction SE had high total phenolic content and strong antioxidative reactions but
it had a long extraction time and high costing. The Riceberry bran extract from UAE had high total
anthocyanin content and it used the lower energy input. The Riceberry bran extract from MC had
low bioactive compounds and antioxidant activities but it took a long extraction time.
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Development Cookie of Using Wheat Flour Substitution with
Purple Sweet Potato Flour and Rice Flour.
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Abstract

Sweet potato has high nutritional value. In this experiment, purple sweet potato flour and rice
flour were used to replace wheat flour in cookie products. The aim is to study the effects of 2
flours on the physical, chemical and sensory evaluation of cookies. The sample cookies
prepared by varying the amount of purple sweet potato flour : rice flour : butter in the ratio of
50:0:50, 70:0:30, 10:40:50, 10:60:30, 35:25:40 and 0:60:40 by weight. The result shown that
the sample ratio of 35:25:40 were the most suitable sensory acceptance. After that, it was
further developed by improving the quality with guar gum, pectin and carrageenan and CMC
in the amount of 1.35% of total weight for select the suitable additive. The result shown that
the use guar gum gives the cookies the best hardness and sensory acceptance. After that, studies
on physicochemical and microbiological g)roperties were compared with the control cookies,
100% purple sweet potato flour and 100% rice flour, found that cookies with purple sweet
potato flour with rice flour had better hardness than control. Has higher fiber content and
%DPPH inhibition than cookies using only rice flour.

Keywords: purple sweet potato, cookies
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Unaudetndn 25 nfuseudeiumadaing 35 ndu (gnsh 5) dazuuumsvensunngmaaeuanian luvusi
HAnAueANAlugnsi 2 vise 3 Aelluwilduvesnzuuuniseensundeudiwinindndugianilugnsduy Juansds
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wwiliduvesnsidutertinlamesyiadeluuinangauazdwasenisueusuvesnaasuiugas Inefanuanis
NAFBUANAIMNNNIEANLAzRaNTERN S UN U TEamdudainudladulndndusianilugnsi 5 11v1ns
Ysuugsnaunnlagldansusuugsnaunimamluduneudaly

v
Sa

ﬂ']i’N‘VI q LLﬁGNﬂ“’LL‘Ll‘LJﬂ’]iﬁlall3U°U8<1ﬂ€uaﬂ‘lﬂmv‘1/ﬂﬂﬂi”ﬁ'mﬁllNﬁéﬂa\‘w\la(ﬂﬂmsﬂﬂﬂﬂVlN’]Llﬂ’]TUTU‘UNF’mJﬂ’]W

@maﬂwmu Q(ﬂiﬂ/]l QG]?V]Z QG]?V]?) QG]?V] q

(Control) (Carrageenan+CMCQC) ( Pectin) (Guar Gum)
anwaieUsng 6.40+1.52% 5.36+1.51° 5.73+1.63" 6.06+1.25°
d 6.36+1.69 " 5.06+1.96°° 5.60+1.69° 6.06+1.77°
nau 6.60+1.49° 6.16+1.68° 6.06+1.50° 6.63+1.35°
AP 6.03+1.42°° 5.33+1.60° 6.06+1.50° 6.50+1.50°
ot 6.10£1.53%° 5.26+1.57° 5.83+1.62%° 6.20+1.58°
ANLvaUlATI 6.56+1.16° 5.60+1.32° 6.10+1.34°° 6.70+1.41°

a-c el Sanuuandnatuegdifuddymeadafiseiuanudeiuiesas 95

21NAN5197 4 AziuunIeeunssenfunsssamduialundarandnue wuiwdesaeianaald
Guar Gum (uansusulganuange Tiunsuuunseeniunimaaeuduanniign Tnefuunliivesnzuuunis
ponsuiideudisitunimansasianilugaavau Turaedinnsldasuivlsmmnmeiindus ndudmwasonns
gonSUvRIMAdaUTULal Taefininuanissonsvmessamduiainuilifaiwdefarianivunisuiuuss
AATNEY Guar Gum (gesTl 4) snAnwamammaeiinienimuasnagdunisluduneudaly

M99 5 LAnIAUENEENINATINIENNYBINENTTIANANKIUNTUTUUTIRMA L

q

gnsii 1 gnsi 2 gnsi 3
ARANYIY wUa913141100% wlahunadheruds  udafumedaing100%
(Control) STReIEe (Control)
aw 1.3540.01° 0.74+0.01° 0.65+0.01°
AT (%) 1.3540.01° 1.98+0.04° 2.15£0.01°
L1 (%) 1.18+0.13° 1.45+0.04° 1.51+0.23°
Tugiu (%) 17.15+1.91° 18.98+2.52° 15.90+1.30°
TUsfu (%) 4.62+0.05" 4.22+0.11° 5.85+ 0.01°
w&uly (%) 1.95+0.05" 3.94+0.64° 3.27+0.13°
Astulawnsn (%) 73.65+1.83 69.39+2.99° 71.4241.33°
nsfudieyyadasy (9) 55.03:0.93° 91.38+2.08" 93.48+0.74°
L* 69.44+0.73° 32.65+0.64° 29.27+5.01°
a* 1.95+0.66° 2.96+0.47° 5.96+0.50°
b* 33.09+0.77° 3.31+0.17° -0.45+0.34°
Hardness (N) 2.33+0.123° 2.74+0.127° 3.14+0.070°

a-c MUNEe  UANULANF19AUaE19HYaEN “z:umaaammmummL%auuiaaau 95

P399 5 wARsANANYMETeNIAARUNNATNIEAIM AINNTIeT A ATessEndaeiang Wt A
L* (Fanaaing) A a* (ranandudunsiden) wase b* Emuduimdosiit maamémﬁmeﬁﬂﬂﬁ’luammm
fianuuansrsivednsdideddiymieaif (p<0.05) Iﬂamam.ﬂm%ﬂﬂﬂﬂwimmuﬂwnm‘mwm dstrindosas
100) agfiFnanuaianniian nandasianiaaiien L* uiediiainwniign lnodanviiu 69.44 Tuuausindnasi
anAldUsnaudsiumedihsiman Wsumedihdosas 100) 2l a* A1unan wandusianissdinuduasn
fign Tnediawintu 5.96
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nMIATeRdnume oduladieweios texture analyzer wuitwdnfasianAaldUTunaulsumed
siaeiavun (wilsfunmadsiisfesar 100) fd1auuds (hardness) indign Tnefiavidy 3.14 Gasu Tuvasd
wanSusianArldUsinadsidimun Wisihididesas 100) fdemuuddiosgn Tnefiwity 2.33 dau
wansdsuultiurosnisldutafumediiadlussfuiigeardmarednuue doduiavowman asianisewhlinan s
anfdufiauudafiaty luvnedimsldudddlussfuiigmnetilinanfariantiudanuuiiniy aenndos
nspaedluduneureunil

Mnmslianzaudnuasnaed nud sdedasianirliutimanseiudaiumedihaasudsig
%ﬁﬂ%mmtﬁﬂaLLazmmmmia‘Lumié’Uéu’aa%aamzﬁqdﬂdﬂ (p<0.05) Namﬁmsﬁ@ﬂﬁﬁqmwﬂum%%mmLL‘de
drdrtanun Wilinifesay 100) luruefiosuszneunaniidug vosmnadldudsnansenhoudaiumaiaing
wazulsiriiuasnanfusigniganuguiuiviinailndifesi

M99 6 wARIAMNINVIATINewRINENSTiAnANkdatumedlwmazwlad1ndn

AuUvRY Y31
AusENIMNA (CFU/Q) 9.8 x 107
faduays (CFU/g) < 10

7

WuUSHLeAunIENmNe warUSnadaduasilundndusianisegimldudmanseninaud iy
wiAdsazkUsden mﬂmi’;mﬁvv«uﬂsmmﬂuLﬂummmuwamﬂmwmmwuﬁﬂa Immﬂmwmvammmﬂm
1umwummuuuammwmm 170 aerwaided ﬁmmmmmm&Jmaﬁmmmmimawaumﬁlm

dsduazaiusena

PNNANITIVY maﬂ'@umwﬁmﬁm%mﬁﬁi%’l,t,{]qwamw’mLLi’]aﬁumﬂﬁquLazLLi’]ﬁanﬁw WUl BRsIEILENT
@ﬂ?‘?“"mmzauﬁqmﬁa wsuwmagaiag 35 ndu utlenaign 25 ndu wazisiu 2 ndu SaduuSunadidmaldiainng
AATIINBATNIENIN NM9EUNTE Lagmseeusumelssamduda mmsauﬁqm

LANE15D19D9
nadds quuaing, yuen Fosdnh, 19ind nes way Taden L‘UEJ‘ZJGWI(FI (2560). HAYDINST LYW W UMANALNY

= [

LLﬂ\‘lﬁ’]ﬁﬁlaﬂmﬁﬂiﬁmﬂlaﬂﬂ‘ﬂﬂ. ’JﬂiﬂﬂiLLﬂULﬂ‘UGﬁ, 45 (auuiilay 1), 1060-1065.

]
v ]
1 [ L3 4 e a S

f)1ia Fonused, Naen Augasessni uag elun quanysel. (2557). navasUSunaulalumeaitasiiideamnmuas
wiiulan. 2. 3nd. n, 45 @Tufiy 2), 97-100
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sanunveanenlsl 5 vialufitainas fesenoudenenuyd aenfina Aonyuun Aonansil uaznastanay e
nsfnulnenslimadafinoadanssaurgs nuiszuuiivnzaslunisuenasesnaniuldd Ao ngdu : exdlay
 naaesiin : nsnesdAn Tushidin 2:3:0.25: 0.25 HansAABUgVSAUBYYABATE U ATAfAReNYLLA
fraudiuduresansaniiaansaduoyyadasyldiosar 50 Aflgn  Hannisadndethieunaznisatngae
wuea AedlAviniu 26.65 + 0.40 way 28.89 + 1.10 lulasniuseladdns mud1Au denndeaiuNanIsIAsIzn
mﬂ%mmmaﬂizﬂam’?xluaﬁﬂﬁwmﬁﬁmgaqﬂﬁa 36.69 + 2.45 Wag 34.24 + 1.34 fadniuauyavesnsaunaineie
nSuvpautin s namsiTeaguldinenyuunaluuvddiignulusmeasiuoyyadaszuazansUsznoufiuedn
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HPTLC Fingerprint, Antioxidant Activity and Total Phenolic
Content of The Five Flowers from Phikud — Kasorn

Worakorn Wiwatcharakornkul* Jiranuch Mingmuang?, Suchada Sukrong?
! Department of Pharmacognosy and Pharmaceutical Botany,
Faculty of Pharmaceutical Sciences, Chulalongkorn University, Bangkok, 10330, Thailand
2 Medicinal Plant Research Institute, Department of Medical Sciences,
Ministry of Public Health, Nonthaburi, 11000, Thailand
E-mail; worakorn.ww@gmail.com

Abstract

This research aimed to study HPTLC fingerprint, antioxidant activity and total
phenolic content in five flowers including in Phikud-Kasorn. The flowers were Jasminum
sambac (L.) Aiton, Mimusops elengi L., Mesua ferrea L., Mammea siamensis (Miq.) T.
Anderson and Nelumbo nucifera Gaertn. Substances from each flower were extracted in hot
water and methanol. HPTLC results revealed that the best solvent system for separation of
the substances was toluene: acetone: formic acid: acetic acid (2:3:0.25:0.25, v/v/v/v). Highest
antioxidant activity was revealed from hot water and methanolic extracted M. ferrea with
ICs0 = 26.65 + 0.40 and 28.89 + 1.10 ppm, respectively. Highest value of total phenolic
content was showed in hot water and methanolic extract from M. ferrea, 36.69 + 2.45 and
34.24 + 1.34 mgGAE/gDW respectively. In conclusion, the rich source of natural antioxidant
and phenolic compounds in Phikud-Kasorn comes from M. ferrea flowers.

Keywords: Phikud-Kasorn; HPTLC; Antioxidant; Total Phenolic Content
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umin

ueagaussnurge High performance thin layer chromatography (HPTLC) umedialvad e
Uszgndliiiasesimsuuuuesdusenoumaaivesmsatnapulnsuazanddesine  lesmnifumaiadivildine
wanaldsng: wazannsndemeildvaeiogdluafufieat o HPTLC Huwedafifamuuinds Thin
layer chromatography Imamﬁwé’ﬂmiLLﬁma’liuuLwiuQm%’Uﬁmaaué’wmﬁﬁﬁmmaxLgﬁmmﬂmhLLr;Ju TLC
dwaliiuszarsnmlunsusnansléitulisssemefiarsedeuiiduasiiiiszvinng Sninslddrharaelu
Uinaudeeviliuszndasununinnisiiasevisneiaies High performance liquid chromatography apnIs
3meﬁm'a§f’aaﬁhqLLazﬁi’lﬁwgq%’ﬂmm?mﬁa (Jain et al, 2014, Bairy, 2015) a&hﬂaﬁmumilﬁaﬂi%’i’gmﬂmﬁ
(stationary phase) LLaz’;’gmmﬂ?{auﬁ (mobile phase) Tiwmuneaufiiudsddyesads mszUszansamluns
LLEJﬂGUENE‘V]iﬁ]$aﬁgalﬂﬁ?u%ua§jﬁUﬂ’]iLaaﬂiﬁijjizvuﬁ’Jﬁ’]axa’]ﬁﬁLﬂu’?ﬂﬂ’lﬂmgauﬁlLLa%’?ﬂﬂ’]ﬂﬂd‘ﬁl ilesanluans
afinflesdusznovvesavaneviaitanmiafiunnieiu  asfitemdudigefiazgneedulldffuiganiaads
wdoufildtos duansiiflanmanududinfedeuilufuigniandeudlédd Suildaansuentuy daiuly
madenliigmeandeuiitsodldmvhazanefifdaunnsiu

HaqiumideiieatugrisiueyyadassuazmsiinssimuninamsUseneufiuednlunaliuagiivdin
alnaddldueuadla  esnndadeiineliAneyyadassduniuiiandauadeuneueniiufsuutasly
uazdafunelusumennannzanuiedsavionensanmanmaiutie fegemdfedul wu mnsd
mnguansd iy Anssunsi Uyt ast LA USuasUsEneuiuoanimaanasainvesnentiilnefiuilan
Iy 5 vlln Ae Aenanaies neniilesih nenidu Aenwadou wazmennMAaIUNEY NUIETARALIMILEAIIN
AenvaIuNey Aendulavaenaisesdinnuamnsalunsiueuyadase DPPH g9 (Wass waz a@say, 2559)
nuiATrenlsifula iy 15 ¥ia Tuiluitorinumansau wui ﬂaﬂﬂizL?lmLmqﬁmmamﬁaiumié’uéy’aa%a
Sasy DPPH geflan (Wed uawaniy, 2556) uendniiedinsfnugudmssuoyyadassuazqrisnisdudamaiaiey
voauuniiGevasansafnnnimenuazmsUszgndldluidnuassalitaumuty ansainanvienuaiuIu
asusznaufiuenitonun anluosd warnnin1siuoyyadasedeTs DPPH quan (Rnfnsy uasugua, 2560)

nuiTeadsilvhnsfnueentsl 5 vlaftoglufitainas léun aonued nenfina aenyuuin nenansd uae
inastvans faamil 1 sudsasimauoilunu aenugdinduvendu savs MHdugithssila fufiou sl
Folagudu vigensss uioulu nssmed eonfinafindunoudu demen v1tdnd owdld wiviak ufidune
wazuifoulu nenyuuaiindunemdu savandnios Paev1ge uildne uiFoulusunszme thiladin tigeile
wiaunesaziden Jadeu winila anate aenarsAfinduven savudu uiladinfins whldfidfvieu Wuenasey
9115 evhgeilanazenyiids drunastvans finduveu sasn ALY uismfineg Uhgeila (eéusd uas
3Tw3, 2548) lavdruvesnenliiiuldlunisyiise wanddunisied 1 Gﬁaiﬁmmﬂmaﬂlﬂﬁasﬂimmaﬁ (Family)
fu snriuansiuazyunaiieglundifiodtu
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1. 3Bnsinseunlegayulng

dhogalnsflunmsifendsidusenoude renued nenfina aenyuuia aenansd uasinastvans
thihegreneusegouayulnafigumgli 40 ssmwadua ntuisnualiazden

1.1 Bnsadaasulnaietihiou
Faaanulng 1 nu wdadadethdou 10 faddes e 10 wid Mnduiansesienszaunses wasily
tuiedinnazneuiiruiiseu 13,400 seusioidunan 3 wil gadwasazaslaninsmazaey

1.2 Fnsainayulnsmewmuea
Famsayulng 1 n¥uudandowmuen 10 fedans lefendunat 10 Wi nnduihuinsesienszniunses
waziludusiedsinnaznouiinianiiseu 13,400 seudemiduna 3 uifl gaduasazanelauvinnsmagou

2. NM3ANYIAENUNLRYNLEAT (HPTLC fingerprint) Tnen1sldimatinfiuaadanssauzes High performance
thin layer chromatography

2.1 wisuasanadegwszneudsansatindetndou wavasatnfenmusatemenuza aenfin
POAYLLIA ADNEATST inastamans uagRfaunasiian

2.2 w3suinniaai Tagldusu HPTLC (silica gel 60F 550) 1U1A 10x10 i9URALIAT

2.3 wisuipanandeud Tneld Tngdu : oxdlau : nsalesiin : nsnoddn ludhsndin 2: 3:0.25: 0.25

2.4 Anansafausaziieg1aU3unns 3 llasans asuuuiy HPTLC (silica gel 60 Faso) seipdes
LINOMAT 5 ssenamun‘nsveua 4 fadiuns dednasunndagnaudalithusu HPTLC sl s Taaenls
ihfeludufaruusnafovieusy HPTLC 9rnduirlunadu tank fidussenanandeuit (mobile phase)
Udetli anaindeudiluauds solvent front udniroanuilviuisdnade

2.5 m’maauLLaxﬁuﬁﬂmwﬁwLmu'waqLmumiﬁﬁzﬁLﬁm%uﬂwaiﬁLLaqﬁamﬁﬂlaIaLam fianueandu 254
Lo 366 WlULLAT FeLA3es TLC Visualizer

2.6 asaevasUszneuTiuedninethuiu HPTLC 7ildlunuseansazate NP Reagent wWilinnnuseu
Hunan 5 wifiveruniisiuuaudusingtu tanduiinamdeeies TLC Visualizer fimnueniadu 366 wilu
RS

2.7 asrdeugrisFuoyyadasslastiusiy HPTLC Aldlunudeansarans DPPH fisliAnufAselufida
30 wiiinnduthantufinamdeiaies TLC Visualizer

3. n’li‘VIﬂﬁaquéé”magyjaﬁaizﬁwag DPPH (2,2-diphenyl-1-picrylhydrazyl) scavenging assay

adeUqVEFnLoyLadaTEAEIE DPPH scavenging assay (1w wazeyiny, 2559 ) Inensiadenans
VPABULAT AT IUNSALNAANTIANATLTUNGY ransazaneiegaiunms 10 lalasans adluluvau 96
well-microplates Mntiufisansazate DPPH Usinms 190 lulasans éﬁgqﬁqiﬂﬁﬁwﬁﬁ%aﬂuﬁﬁmL‘ﬂunm 30 W9l
m"l,mmmmﬁmﬂauummamemu"l,uiml,waw (microplate reader) n11381IAGY 515 WIluAT 1IN1INARDS
fegay 3 91 thasganduuasiildindnnniesesmsdueyyadasylngldansdsil

% DPPH radical scavenging = A conirgl — A sampe X 100

A Control
A Control P18 ANTRANAULAIYBIANTAIUAY
A sample AB AMNTAANTULANVDIANTHIBE

MnUuAwINmAANNdLduansaiueuyadasylafesar 50 laenisasensmauduiusening
ANALTUYRsEsainiAndus1eY WSsuiisuiuiesasnisinueyyadase
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4. SpszvivnUsunaEsysznaulueantisun

LpeviansUsznouTiueaniieiundieds Folin-Ciocalteu colorimetric assay (L1101 WazAME, 2561)
Iﬂamim%mmimaauu,azmimmgmﬂsmLmaﬁﬂﬁmmLﬁﬁwﬁwmq Anansara1efig19UINIng 20 lulasing
leluvau 96 well-microplates nuiansazans Folin-Ciocalteu’s reagent PFousde 10 wh Usums
100 lulasansuazifiuansazals Na,COs 7.5 % w/v U3uas 80 lulasans mlﬂwmﬂgmmmunm 30 W
mﬂuuuﬂ,ﬂmmmimﬂammwmm&mﬂau 765 Wiluns sewpesenululasiman fmuamuIunm
ansUsznouTluaanitave Wisuifiguiunsminasgiuesansuinsgiunsawnadn lnednieduliadniuauyaves
nsewnadnsionfuvesiminmaute

n5AsEideyanieata

yhmaneaesiiagieay 3 91 thanfldiniesesidoyarilulagldadinismanads wardudoaun
1N Uarinseideyalagldlusunsu SPSS Wie n1zsinunUsUsIu (analysis of variance, ANOVA) uaz
WisuifisumnuuansiswesARdenada Aszdumnudesiufesay 95

WNaN1539e

1. Wan1sANEIATIERUWRYNALEAT (HPTLC fingerprint) Inen1sldimalinfiuaadanssauzgs High
performance thin layer chromatography

nansAnvAneiuieviiiuead (HPTLC fingerprint) vesasarindsthdouswuansunmil 2 uavans
afsemueaduandlunmil 3 nuhmsateri 2 Buasmadulvluwmadeiuie aisataanaen
qumﬂﬁLmumsﬂmngﬁummﬁqﬂ fayfeansanianenansd arsadanasimain asainnenued Auawiu du
ansafinneniinaduinaidesiian ndsnnusnansazats NP Reagent asUsingliiunauiFesuasdin #ie7
warddosdaunduansusznovituedn uaziileviushemsasanedifiteviiasiiuansiidnvsdueyyadassusing
Fuiduuaudmdesauuiiudihaiaau

A B C D

1 2.3 4 56 1. 223 4 5 b I 2 3 4 > 6 1 2 3 4 5 &6

AT 2 HPTLC Fingerprint wasansafindetideuvessnetng 1. nonuzd 2. ABNTING 3. ABNYUUIA 4. ABNENTA
5. \nasthvan 6. Afanasei (A) desnelduassansilloaaiinnuenedy 256 uiluns (8) desnneldiuas
Sanslloandienueadu 366 uiluans () desnelduassansliloaniinnuenady 366 uiluuns
NAIINNUMEEITAZAIY NP Reagent (D) WusgaIsazagnniiless
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1 2 34 5 & 1 2 3 4 5 6 1 2 34 & 6

AWl 3 HPTLC Fingerprint vasansafindoiuniusavesiiena 1. aenuzd 2. aonfina 3. AenyuwIA 4. A
asdl 5. inasthmans 6. Aifawnasiai (A) desmelduasdansillownfinnnuenedy 256 uiluans (8) dos
melduasdansllewanfinnuenadu 366 wiluwes (©) desnelfuasdansilileanfinnuemadu 366 wily
LIRS YRINNNUAIEETAza18 NP Reagent (D) Wusgd1sazansfiiiniesy

2. waMIVAFBUAYARUBYYaBHTY

NANSARBUAVSIUBYLABATYA LIS DPPH uansiansnel 2 wuhansadnnenyuuna 1A
duduvesansatniannsofueuyadasslifosas 50 Afigaiiianmsatadetnounazatadenmiuoa Aoden
WU 26.65 + 0.40 way 28.89 + 1.10 lulasnSureiiadans mud1du dnunAeasainmIslaunILea wasalsans
FethueinenansATiawinty 36.93 + 3.15 uay 54.56 + 2.65 lulasniurefiadans suiudl 3 Aeansatndaeih
Souvannastvans SAiiu 66.46 + 2.79 lulpsnSusefiadans Susudl 4 Aeansatnseunuealazansain
Fethdeuvesfifanasiediawindu 70.93 + 1.64 uay 90.10 + 5.44 lalasniusiefiadans druafnnonuzauas
nonfinaflqvsueyyadasziiosiian
137971 2 HaNFIlATEsiqVEFUoyLadaTEYsANsAfindIE3S DPPH

Arrnududuresasainiannsadueuyadaseld 50 wWesiwud (ppm)

feg1ansann afagetdeu ANnRELUNILDA
pONUZA 114.58° t 388 663.63° * 6086
aeniing 326.14" t 3355 153.88° * 1434
ABAYUUIA 26.65° £ 0.40 28.89° £ 110
ponansi 54.54° * 265 34.93° * 315
\nasTvians 66.46° £ 279 121.31° * 525
Fonasiter 90.10° * 544 70.93¢ * 164

o v A o A

AadeRTlfonwswanATUluLaNALERT TanusanaesiumsainegelitedAunseiuanudiatduiseay 95 (P<0.05)

7

3. HANTAIATIEIUSINUEsUsEnauuaAnanan
HaN1TIATIBIIIUSINaENsUsE N uTue NN IuATaasadaSsu B uAUNTNNINIgILTRINIALNGEN
Inefinbeduliadnsuauyaveansawnadnsoniuvesiminueuis duandlunind 4 duameusua
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a1susznavilueanywmualagldaunisidunse y = 0.0542x + 0.025 azlamusunuansuseneuiuedniiaiunves
asanaunazeiln ntuhuUSsuisuiunsandunIng 5

&
3 1.400
=
=
< 1200
[Tg)
\O
N~
= 1.000
1G
@«
c
S 0800
-3
<
€ 0.600
%
& 0400
[
(;?
& 0.200
«—
_(_
€ 0.000

R? = 0.9992

y = 0.0542x + 0.025 /

/

A

5 10 15 20 25

ANUNTUYEsasgIunIawnadn (lasnsusediaddns)

(mgGAE/gDW)

ANNIUA

a

@
=
=
p=)
@
[~
33
e
=)
e
<
@
e
c
B
Al
=]

] a
21NN 4 ﬂi"lWiJ"lG]ig']u‘UENﬂiﬂLLﬂaaﬂ

36.96

mr 34.24 )
¥ ainnleinsou ® annnlgiyuea

Aenfing  ABAUNWIA  ABNASA  NaTUINAN

AWH 5 LanaUSuuEsUTENaUTue AN aMLAvaIdNSNENAnIgNSauLAT AR IEWUNIUDE
NN 5 1 USeUMBUUSUINE15USEN D UNUBANTINNUAYD9ENSNENANI8UISDULATAN AN ILUNIUDE WUIENS
annvasmenyuuA TUsunuasUszneuiluednvimuniiniigaviaainnisanametiseularaiamewniues Aol
AW 36.96 + 2.45 uag 34.24 = 1.34 JadnFuauyavoinInunadnsenSuveminEals (mgGAE/gDW)
o U o = U % v g‘_)/ v aa 1 £
AIUAIPU DNNABANTANALUYIUDE WATANTENANIBUISEUYBIABNENSANANYINAY 25.05 + 0.27 way 22.04 + 2.64
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ada

findnsuanyaveinsaunadndensuveniminuuis seunfeansatndeidouresnastma uarnonuyadien
TndvAesiu Ao 18.66 + 1.82 uay 1824 +1.04 ﬁaﬁﬁmmammﬂmLmaéﬂﬁaﬁmaaﬁmﬁﬂMLLﬁa anuADENT
aﬂmmammuaaLLaymiaﬂﬂmwwaawaawnmLﬂaimmmmwnﬂu 17.36 + 0.67 uay 15.21 + 0.90 adnTuauya
YOINTAUNAANABNTUVENMINH IS mummwnauﬂsmmmsﬂsyﬂaUWuaaﬂwwmuaammﬂmsaﬂﬂmam
Sounavaramoumuea Inenuiravesesatadetioularatademueavemenuya uavinasavasd
auwanaafunadRediteddufiseiuanudeiudesay 95 (P<0.05)

dyduazaiusena

Mnuan1sfnwatefiniieyiiinead (HPTLC fingerprint) IﬂEJﬂ’]iI“ULVIﬂ‘LJﬂVILLE)aé?JﬁiJiiauuﬁﬂ high
performance thin layer chromatography (HPTLO) ﬁ’mmwmaaquamuauuaaaiummﬁ DPPH uagilAs1eh
yUsinaasUsznavuiluedniianunvasaentsl 5 slslufifaunas nuasafavesnonyuun SUTuuansddy
wnilge fennmsatndethiounaradiadeumiues IneUsnguouasuuuuEy HPTLC fiannsouoadiulsd
Faauilewusneaisazats NP Reagent Wazansavas DPPH Ingmuinszuuiimngandildlunisuenansesnain
Fuleid Ao Ingdu : oxdlau : nselesiin : n3nexdin lushsidw 2:3:025:025 Faduignaedeud ins
KawsywissThazaefifenudutamae ingduasdvinaransfifauiuiigeieeslou vhlidussansamly
mMausniiduasinrmendmnniudodunsanauasluidndes uenaniiflevnanimaaedluisuifisuiuns
Arsgidinuvesnvsiuoyyadass wagHaNITIATEAnIUSINMAasUTEnoUue AnianuanuIrfin
aonndesazdululufirmafestiu uandiifiuinnsldveinfiueadaussausgauivisniusyavsaimann vild
TnduasUszudanaitunisasiamasadglunguiiegeyulns aonpdasiumenuiderounthi inuiieen
yuu1ndosAy 33ﬂEJUVleﬁﬁﬁﬂﬁiyangawmjm LU glycosides, coumarins, flavanoids, bioflavonoids,
xanthones, triglycerides, sitosterol, mesuaferrones (Sahu et al.,2014) ﬁqwéwmmﬁ'ﬁwm WU @15aiAnen
yueilgmsiumaduzisasindony1n (Ratnobol et al,2019) fqnsfueyyadass (Garg et al,2019) duans
aﬁ'mmnmﬂaﬁﬁﬁqwéé’ugn angiotensin |-converting enzyme (ACEi) (Madaka et al.,2017) LLaxﬁﬂWégUgﬂ
Wwaauglse (Tunga et al, 2013 )Q’lueJﬁq]JEJLﬁIEJ’JﬁJUﬁﬁﬁﬁﬂﬁﬂﬂLﬂﬁﬁﬁ?ﬂ/{a?ﬁwuaﬁiﬂa:uﬁi’lﬂs] 1 flavonoids,
kaempferols, glycosides, nelumboroside A, nelumboroside B (Mehta et al.,2013 ) ﬁqwéﬁmagyja@aix (Jung
et al.,2013)

darauauuy

nuitedsilifunsinugriduoyyadassdundn ilenSsuiisugUssavsamaesds HPTLC Aura
mMnTgidaialunmsmadeugrisiueyyadess waznanTiATE I UTInamsUszneuTiuoaniiavinds
wuhaenadoaty ayulnsunsiaeadovsfialusudug Wy renued wasaenfinadgvssudeuuniie iesn
flesrusznoumauniiiuiduseive Sanndeamsiinuegrssuidenuaiiselnenswiogrisnisdanindus
ansadunaia HPTLC luussenaldle
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ﬁ’]iﬁﬁﬂmﬂﬁ’mauLLaxﬂ’]iUﬁgﬁgﬂﬂﬁﬁuﬁl’]ﬁﬂLLa%NaVLﬂNﬁJJ. Msargmaluladniserms, 12(1), 71-79.
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WAST SueLTINA Uay sy auly. (2559). MAnszimansddyuazavsnsdesueyyadasveanenlsiiuld

UNBUR. 9799751nwA T, 32(3): 435 — 445,

7-153



WS #3nsznadng, Usedvs yayn, Weyaasse YAYAY, ATLAT WasuAsTy uay WN3LIANA Y mm (2556).
Aanssuansiuayy adasvromenldRuld 15 v0n. ununweg, 41 (@duiiee 1), 607- 611,

a

W1INT I58Aesing, U 99unes uasnnue gnshae. (2562). NavosALAARALAY STz lUNTINEIA LS
G]E]USJJ’]EL!?HTVIG]EJﬂiJ‘U@QLLﬂaaﬁﬂiuLf\]EJULLVN ?75375?7487?775"7&754457 LV/F]ZZJZZ\]EJ 27(3), 461-471.

Bairy PS. (2015). A comparison study of HPLC and HPTLC: Principles, instrumentations and applications.
ASIO Journal of Analytical Chemistry (ASIO-JAC), 1(1), 20-28.

Garg S, Kameshwar S, Rajeev R, Pankaj A, Parshuram M. (2009). In- vivo Antioxidant activity and
hepatoprotective effects of methanolic extracts of Mesua ferrea L. International Journal of
PharmTech Research, 1(4), 1692-1696.

Jain A, Parashar, AK, Nema, RK, Narsinghani, T. (2014). High performance thin layer chromatography
(HPTLC): A modern analytical tool for chemical analysis. Current Research in Pharmaceutical
Sciences, 4(1), 8-14.

Jung HA, Kim JE, Chung HY, Choi JS. (2003). Antioxidant principles of Nelumbo nucifera stamens. Archives
of Pharmacal Research, 26(4): 279-85.

Madaka F, Pathompak P, Sakunpak A, Monton C, Charoonratana T. (2017). Angiotensin I-converting enzyme
inhibitor activity of some plants listed in traditional Thai medicine. Bulletin of Health, Science and
Technology, 15(1), 1-7

Mehta NR, Patel EP, Patani PV, Shah B. (2013). Nelumbo Nucifera (Lotus): A Review on ethanobotany
phytochemistry and pharmacology. Indian Journal of Pharmaceutical and Biological Research, 1(4),
152-167.

Ratnobol K, Tima S, Rungrojsakul M, Okonogi S, Chiampanichayakul S, Anuchapreeda S. (2019). Effects of
crude medicinal Thai flower extracts on cytotoxicity and FMS-like tyrosine kinase 3 protein
expression in EolL-1 leukemic cell line. Journal of Associated Medical Sciences, 52(1), 19-25.

Sahu AN, Hemalatha S., Sairam K. (2014). Phyto-Pharmacology review of Mesua Ferrea Linn. International
Journal of Phytopharmacology, 5(1): 6-14.

Tunga NH, Uto T, Sakamoto A, Hayashida Y, Hidaka Y, Morinaga O, Lhieochaiphant S, Shoyama VY. (2013).
Antiproliferative and apoptotic effects of compounds from the flower of Mammea siamensis (Mig.)

T. Anders. on human cancer cell lines. Bioorganic and Medicinal Chemistry Letters, 23(1):158-162.

7-154



The 2" Suan Sunandha National and International Academic Conference on Science and Technology; SsSci 2019

ANSWAIUINARN T UeUSS

Development of Pra Butter Products
F3gns yudunsun' Tuh umaassas’
a1v10MswazlaTuINg AurIveImansuazmalulad NmIve1au YA UASAISIINIY

Email: Teeraynt@gmail.com

muiﬁaﬁ“i’mqﬂismﬁﬁaﬁﬂmLLmMNmiﬁwmqmmaﬂiﬂﬂamiﬁwLLuaﬁﬂmmﬂLuaﬁfgam Tnen1sn
Juussdnaufigungil 160 ssrisailea utu 15 Wil udruaazidon IWnwseaine Andufesay 49.70 vo9
YmindaUsesavun neUseivsunaunnutu Wiy wag lusiu wihtu Yesay 6.48, 15.21, 50.53 @AY N5
vhnaseimundunandsiueUssiidyssneusel ness Yisfusadn waziide TnefnwuSinadadiunese
Retnsus19125 sEduRe 77.59 : 8.62, 68.97 : 17.24, 60.34 : 25.86, 51.72 : 34.48 uay 43.10 : 43.10 iues
a8z 10, ,20, 30, 40 wag 50 NarmﬂﬁxLﬁu@mmwmqﬂizmwé’uﬁaimé’maauﬁwmu 30 AU AILUUNAADU 9
5g6U (9 - Point Hedonic Scale) $1uu 3 91 wuinisldusuudndrutiusidiidensszosas 30
Uszneudionslszderar 6036 1nsfusidndesar 2586 inkedosar 12,93 uazindodenar 0.86 flavuuu
gausuganagalitudAny (p<0.5) MeaziuunMssaniusuanvMzUIINg & 5a9A ANUSEUTeY WayANYeU
1985793 WinAU 7.60, 7.67, 7.53, 7.43 wag 7.63 AUansu wazndndueueuseiusunamn aw Ad L* a* way b*
Winiu 0.52, 44.92, 11.12 uay 33.84 ANy lwedsy 100 nfudiaaamnisdasuinis Usenausae Wsku lasiu
LAYWANIU WU 28.10, 38.79 way 647.42 AlakAass Auanu

o o a/ @ &
ANEIARY: LaAUTY, LUYn7, MUY

€

Abstract

The objective of this research is to study the pra butter formula by using the concept
from peanut butter. By bringing the components at a temperature of 160 degrees Celsius for
15 minutes And finely ground to brown powder Accounting for 49.70 percent of the total
weight of the seed. The powder contained moisture content, protein and fat at 6.48, 15.21,
50.53 % respectively. This research used pra powder to be a butter product. By studying the
ratio of rice bran oil to pra powder in 5 levels, namely 10, 20, 30, 40 and 50% percent the
sensory evaluation results by 30 experimentee with 9 levels of test 9-Point Hedonic 3
Repeatedly. It was found that the use of oil-to-powder proportion of 30 consisting of pra
60.34 percent powder, 25.86 percent rice bran oil, 12.93 percent honey and 0.86 percent salt
percent had the highest acceptance score (p<0.5) with the acceptance score of appearance,
color, taste, smoothness and the overall liking were 7.60,7.67,7.53, 7.43 and 7.63
respectively. And the butter products had aw value, L* a* b* and fat equal to 0.52, 44.92,
11.12, 33.84 and The nutritional values of the 100 grams of butter consists protein, fat and
energy were 28.10, 38.79 and 647.42 kcal, respectively.

Keywords: Pra seed, Peanut Butter, Pra Powder;
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Weidas Aeensdnvasimilevianiiainaindidaseusiadudiunaundn dnlidueimsianauuutls

Tunguaiv Wunfvulususnimvile wisaswaus ans1ve1adns waru1eduvasely nuenizededailautu

No,

wazdulailide ansgosniuaziu Wudiinisdseanueidamedan wenainfuediiivinaindiviinoug Al

wuiu GAGY @151unTULES, 2556)

Uusedunnlunaueldensiuoonidedd lnglamzauiuaiiiennlulssianiadi@s dulailidy was
Uszwalvgaznumunuiandionuiussin o.dles Smians wasdmiaunsassssusy wuinluluiesisune
#1199 877 F19nane Seoufiyad wevwAs vinman uazdunouuiish Tnethussiveivinggneuuisn i
awnuliise (Elaleriospermum tapos BL) fiflvunslvgfiaafefufisuanysds Smiaunseisssusiy fiodin
Usy Uszanas 6,000 13 ytnungsiesindusyshduazamnmidulndugauanysaiionl? TngluusasUauuselud
Auaglvinandn “gnuszvfelmdauss” wielreatuldlivselow uazluraeiignussunnenathuassrufuingie
“Wath” Useus uaanswy, 20 nuaius 2559) Tasmsthindulevdensuuse wevevaniddninuiitels
ydudlulusaitefuemavesgnussaldusslond wu duliignudailuaeduiunge gnussiineauns
Wienesnudaunsathluusznavemslavateviia loun unedu undlauan gnussiunzi wialudndes (Ju
WiEITIal wazaw teduns, 2560)

LuﬁmﬂixLﬂuﬁmmﬁﬂmmmﬂmmﬂﬁqq JlUsau anslulawnse waglofuvnnu 16. 10, 25.36 way
36.49 AUAGU ﬁﬂiﬂlmﬁulﬁéuﬁagjaﬁa 29. 83 Wosidud fnsalufudud Sevas 6. 66 usldnulutunsududs
wiausziidndruvesnsaledulowdn 12 54 wWesifusdalunsalusiulow 9 fnsalutuneanlaluadindiuu
11094 3. 44 Wesidundunsalviulowii 3 qandnuﬁmﬁaﬁum‘dmamaﬁw (0. 09 Woasidud), uranaiily (0.21
Wesiius) wazdaueus (i) wisnineaiin Gevas 9. 08) waziinsalusudluladndndiu 12. 01 Wesidukds
Ju nsaludulowi 3 waznsaladiulown 6 WWunsaladudndusesaneuywd Jarsivlafiseadnndu waziui
Flnawnesen Feliuslovdrosmenyvdtslinnuduiutzasiisosiusyyadaszanaoinamazan dosiusioy
annnlauasdestunmsns thiluudnusddugsommsuadddiduidiuneifios (Choonhahirun, 2010)

Saytu Yauveiisaud (2010) wududeUseliduauvediusiugs Gesag) wiriu 16.10 mslulawnsn 2536
wazluiu 36.49 asUsznaunsalusiulidus Govay 29.83) Fsnsalowadn (osas 12.56) nsnlaluadn ($ovas
12.01) waznsnlaluiadl (Fevay3.40) Inslansauansinisgadimh msgaduiiiudiadu Usinauazaiunh
Yoavlaa (2 $21u9) 1Ju Seway 187.5, 130.4, 39.6, 32.6 LAy 28.2 AWEINU ﬁﬂﬁuLLﬂaLmﬁminaﬂmﬂ%ﬁ@mm
malngunisualdalidnenmdwmsuldunasemsunuleas

meiselundeiiinguasasdifiofnwnumamsiaungrsueUsslnefnuusuadaduneUss ety
$19175 SERUAD 77.59 : 8.62, 68.97 : 17.24, 60.34 : 25.86, 51.72 : 34.48 wagy 43.10 : 43.10 WiniuSesay 10,
20, 30, 40 wag 50 uazn138auTuvesuTiaAlagMAaaudIuIU 30 AU AILLUUNAABY 9 SEAU (9 - Point
Hedonic Scale) $1uu 3 4

IngUILEIAYaINITITY
efnwiuwInianisiaugasuelselasnmaihuuAnunanueidas

1.
2. WiefnwensaiunaUsraunuintus U ld LR ALeUSY

521 08U75998

1. wdesdleildlunsise
1.1 waedszarnsduangsds sunsuufish Jminunsa3sssuse
12 difusdnnsias wanlaeuisn vifuuslaalve $aia
13 iuels nanlneusem aouudalas $1fn (W)
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o w

1.4 nFensIUTANG ninlagusen anamnIsuindeusans in
1.5 1AsesuAnuUdUTes 8o MARA Ju MR 1268
1.6 1ATeaUARitBLuNUIEasA (200n31) 8o Nanotech $u NT-200C

=3 £
2. NINUTINVBLA

mavauansuelsy WukumeansfinunsndnueUselaglildasdiadlvsiess wedssusenaude
dunaumdnAensUszeu Yisiusidnn tie wasinde TnednwdasidiunsUsveuiimnsauiudiunantusdn
el agnwaziueyseiia Tno@nwusunudadiutsiusiinsenssy 5 sudufe 77.59 - 8.62, 68.97 : 17.24,
60.30 : 25.86, 51.72 : 34.48 way 43.10 : 43.10 wWiriuidusdadesay 10, 20, 30, 40 uay 50 veNIUsEOU
Lﬁ@lﬁlé’qmﬁmmzauﬁLﬂuﬁaau%’wm;ﬁﬁim Tneidunoulunsdnwdossd
2.1 WAmNsUsTaU thindaussAvayinmsnsmzddenudeeon diluduludnion 5 ud wdniwnldly
ﬁfnﬁuﬁﬂﬁtﬁaﬁmuﬁmaﬂ ABURe TuA wigasas (2560) dilukmueniwanas 4 In Juhlveuldande
LN auﬁﬁxé’uqmuqﬁ 160°C 15 u?t Wnlmdundtunua smewdestiuneu “nsUszou” Weviussy
AnwinuandiniaaiivaznisnmvesnsUszou sudislaginiesing (spectrophotometer) 8o :
Hunterlab u : colourflex ngldwaduiuunn 2.54 WwuRluns AMATY 11338 AOAC. (2016) method 930.15
way aw fBLA3asTn Aw (Water Activity Meter: Novasina Labmaster Neo NOVATRON. Crude fat #1335 AOAC
(2016) method 954.02 Crude protein #1135 AOAC (2016) method 976.05
2.2 Anwdnsduese TneAnmsnsiarunsUsyausetnsiusidng s 5 sedu Aethiusdndesay
10, ,20, 30, 40 way 50 YaIUTEaU
1) M3negauRn NIUsTamMaNda Tnenaaauiiuiu 30 AU MBKUUNARBY 9 S¥U (9 - Point
Hedonic Scale) $1u7u 3 51 IngneaeuiueyseiuiAsninesifiofin dnvzdng @ ndu savid enuanansaly
mstn anuSsudoy veuusUss @uNEANAINANTIT 1uas miwamuaﬂixmmmuqﬁﬁ 1
2) FnwnuanBaeinagnonmussusss sudielaeeiesing (spectrophotometer) B¥e -
Hunterlab §u : colourflex Tngldiwadufamuin 2.50 wuRiums ANTu aa35 AOAC. (2016) method 930.15
way aw fMeLA3asin Aw (Water Activity Meter: Novasina Labmaster Neo NOVATRON. Crude fat #1335 AOAC
(2016) method 954.02 Crude protein #1135 AOAC (2016) method 976.05

= |
A519% 1 @unaLUgUTY

gns HaUsE % thifusd % 1hils % \n&e %
1 77.59 8.62 12.93 0.86
2 68.97 17.24 12.93 0.86
3 60.34 25.86 12.93 0.86
4 51.72 34.48 12.93 0.86
5 43.10 43.10 12.93 0.86
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1AgNAADUANAINNINUTEAMFUNE AIELUUNAFDUTNANAAIINYOU 9 AZUUU (9 - Points Hedonic
Scale) $1uu 90 AW MeuNUN1INAaBIwULdLluuinauysal (Randomized Complete Block Design) @3unis
Aasgiauaniunigan (@18 wazdruiail (o) 3nununismaaeuiuudunasnauysal (Completely
Randomized Design) 3iAs e inan1aadfsien1sinszianuulsusin (ANOVA) fissduanudesiu Sesas 95
ATIZRAMUUANAIBIALREE V3AWUR 3835 Duncan’s Multiple Range Test (DMRT) fisgduainuidoiiuios
ay 95
Nan133vY

1. iamsUszifiuguaimmsUszamdudaiiowSeuiisunseeuiuvesiuslaasu dnvazusing @ nau
s ewannselumstin anuidsuiiou wararuveulassuvenusyssiifidunaunsrounasingui
Aumnsineiu seuuunaaeuTuuuUlananmTey 9 Azl (9 - Points Hedonic Scale) fmageuduau 30 Au
$1uu 3 9 nsgausuveuIiaasieiugyse nuldanuuanssiueg1aiteddey (p<0.05)

Fudnwazysing ges3 azuuunseensugeiigaiiniu 7.60 sesasunfeans 5 Winfu 6.88 uazgasl e

an Wiy 6.7 fudgns3 Tazuuunseeuiugsiigauiniu 7.67 sesasnfegasd Wity 6.88 uavgnsi 1 You
an Winfu 6.73 Fundugns3 Tazuuuniseoniugeiigainiu 7.67 se9asnfegnsd iy 6.88 uazgnsi 1

il
il

£ =

Weeign Wity 6.73 Musaniigns3 Jaziuunisuensugeiganiniu 7.53 se%aanfognsd winu 7.43 uavgnsi

1 fouflan wiriu 6.42 suswanusalunisiiamgasd fazuuunisseniugsiigauwindu 7.83 sesasunfegass
WinfU 7.17 wazgnsil 1 Yooflan windu 5.52 duanuiFouideugnss fazsuuunissensugeiigamindu 7.57
$99A91ABEAT3 WU 7.43 uargasil 1 teedige Wiy 5.80 suanuveulneTINgns3 dazuuLnsenUge
oy 7.63 sesasnfiognsa Wiy 7.53 wazgnsil 1 teefign winfu 6.57 dsansnsii 2

f1s19d 2 nansUsEIluAMnmMsUsEEMEURave e Uy

AU AINUBDU
GE anwaly d ndu JAYA aunsaly Anusey lngs
Us1ng) A5UIAM \Hau
1 6.47+1.21°  6.73+1.34°  6.90+1.38°  6.42+1.40° 5.52+1.50° 5.80+1.43°  6.57+1.18"
2 6.70+1.07  6.77+1.12°  6.77+1.23°  653x1.29°  6.24+1.19°  6.43+126°  6.77+0.99"
3 7.60£0.99°  7.67+0.94°  7.03+1.05"  7.53+0.96° 7.14+1.33°  7.43x1.09°  7.63+1.02°
4 6.84+1.39°  7.07+1.10°  7.23+1.31°  7.43x131° 7.83+1.04° 7.01£1.56°  7.53x0.96"
5 6.88+1.51°  7.00+1.37° 7.07+#1.21*°  7.00+1.32° 7.17£1.35°  7.57+1.15°  7.50+1.12°

25 “Tunuiusu wanein anuuanaansadfeenediteddy (P<0.5)
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HanTlaszvinunndlundnduniugysy iandueianuuana1meedii (p<0.05) tngend L* gns 1 8
ANEINNgREnLYINAY 44.98 T83A9U1RD dRS3 44.92 uazans2 Wiy 44.55 uay 40.09 MuaU A1d a gnss fimnd
WAEAAWINAU 12.60 509A%AD G034 12,5548y dns3uinniu 11.12 way 10.50 Auadu uare1 bgnsd dand
IndesguaniniU 34.09 Se9aNAD gNT5 33.46UAY gns3 WAL 32.84 WAy 32.72 MuAWWU Fansnedl 3

AN5199 3 HANISIATIEY ANE

ans L* a* b*
1 44.98+0.04 10.83+0.08 32.36+0.01
2 44.55+0.00 10.50+0.03 32.72+0.16
3 44.92+0.15 11.12+0.05 32.84+0.31
4 40.09+0.02 12.55+0.01 34.09+0.04
5 40.09+0.00 12.60+0.03 33.46+0.23

M Wiguiguadusasgns veuusUse

HANITIATIEVANNINAT ay Tundndnsiueysy ndaduanianuwnnd1meada (p<0.05) lng ansl
waz 2 31A1 ay gegainnu 0.52 5e3adnAe @ns3 0.52 Laransd Wiy 0.48 war 0.47 AUEIRY AIN15199 4

M54 4 HANITIATIZY AN aw

gns A aw
1 0.52+0.01
2 0.52+0.00
3 0.51+0.00
4 0.48+0.00
5 0.47+0.02

MW WIBUEUAT awusiasgns veuusUsy

1. wansfnwinseenuvesuilnaiisidendn s

Fovhmsmaasunseensuvesfuilaaidnasendnfusiueysy Tnsnnhumduuasnines (safu) 14
msnageuaunmlngUszamduia #e33 9-point Hedonic Scale nuih Tundagaudnuzilazuuuniseeuiui
ogluszdurouiintosiareuann (6-8 Azuuw) Fsagnuiilunadnumeduauausalunisuinn azuuunis
geufuAautnut osnn welssidnvambudeivuasBeniaiu Saamalufuaruamnsolunisuem
dsluazanusena

mnmsiteadsiasulddimansusiuvetssgnafimanzanfognsd 3 Ussnausensszdenay 60.34
thifusndn¥osay 25.86 thilsferay 12.93 wanindodosar 0.86 Fwanfariaedsnuuziivasumies
Jalauauuy

anunsathrdndaaiugyszuinduldvesnsnines ualduuzdnengnst wviduldveaasninesingy
an3 1 esnhiiaueysein Juasninosliinigiaiu wikugsiiousyseges 3 uwiduldvewunsnines
wisans 3 viliiuasninesiniziiulag
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A 1 uesnnesldweUsy
a ' a 5 ) ¢ A o oA a 1Y)
a1 : nmenelae Ssens wudumsun WieFui 25 Weudueeu w.e. 2562

LONAN381999

FAAAE @13 ynsuLad. 2556 tuedadas. poulavl Frsdaile 28 naaun 2562 Aun
https://th.wikipedia.org/wiki.

iy NApLIDMe. 2553, NMSHAILUBIAMUAZ Y. anInermanitasmalulad uninendesuiguasss
Az,

Furitey digydl. 2548, nswaukAafusiueaafamansatig. InerinusuIgyyn. smingdoinunsmans

wnsgIuNBASueiguYY e, [peulat]. [Fadaile 24 fugieu 2562]. A : http://www.tisi.go.th/otop/pdf-
file/tcps1012-48.pdf.

atly AsAndad. 2535. msAnwianudululdvesnisudauziassfuniudluszdunnass. InerdnusuSyyily.
NIV ISUNENTAIERNS.

Adahikary, M., Bellmer, D.D and Brusewitz, G. 2001. Qxidative rancidity of peanut butter slices under
different packaging and atmospheric condition. [Online]. [Cite 25 March 2008]. Available from :
http://www.ift confex.com/ift/2001/techprogram/paper 7918.htm.
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NANIS LT IUTENAUNUNIDANDUA MININTTDY

Effect of Almond Powder Substitute Macaron From Pra Powder

NIl AeARBUNs  TuR uiadTI
1M IMNTUAELAYUINTT ANEINeImansLaznAlulal W INeNduTIUAUASATETINTIY
Email: waraporn.6282@gmail.com
unfnga

NI E 8w msTd e UsEnaununssaneadlundn Aasiuinises Inonisdusudszaladeuunied
gaumgdl 60 emiwalea u 4 Halug udhuusazden ldnsUssafidnvanlunasden doonindesseu
USsnaumnuidu TUsau Tosfy wihfu 4.50, 16.81 wag 49.03 % mad sy nananusulsealadidudosas 58.20
Yot ninuEaUsEianun N5 neUsE AL UR IS A ous LﬁamsLﬂ'mﬂaﬁumﬁmﬂszLLasammiﬁu%’w
HIDANDUA LABANYIUSUIUNIUTENALNUKISANBUR 6 STAUAD 0, 10, 20, 30, 40 LA 50 % wan1sUsTLiuNa
AuAmTeUsEamdRAlEEnadausILIL 30 AU FELULMAZEU 9 S¥AU (9- Point- Hedoinc Scale) S1uau 3 €1
wuinnslaUsEnaunuRsTatausTisRU 40 % Usznaudae leuna(1) 18003y, Tew1a(2) 180034, tiniansne
63003, Yiddn 14003y, thanaleds 500n¥u warnadauous 50003y fnzuuuyausugigaag1aiiduddgy
(p<0.5) FEAzULUNITEBNSUIMUANYLUIINg @ NAu 5aUR LHeduia wazauvaulagsIYinRy 8.00, 8.00,
7.38, 7.67, 7.47way 8.17 ANUAIRU WasNARAMg JUSUIUAT aw WINAU 0.376 wazdland L* a* way b* windu
76.30, 8.257 WAy 26.883. MUAIAY UAZAMAINIALAYUINITVBININITOHIUTENALVUNISANDUATREAE 40%
USunau 100 N Useneumielusiu Tusiu wihiu 6.76, 12.85 nSU MNEIRU LAENaIWYINAU 356.70 Alawnas3

ANANARY : UINTTDY, NITANAR, NIUTY kAT UL

Abstract

This research studied the almond powder substituted Macaron from Pra powder. Pra
powder was prepared by slicing the Pra seed, and roasting at 60°C for 4 hours, then finely
grinding into brown powder. The powder contained moisture 4.50%, protein 16.81% and fat
49.03%. The yield of the powder was 58.20% from Pra seed. The amount of Pra powder was
varied into 6 levels including control: 0%, 10%, 20%, 30%, 40% and 50% of total ingredients.
Sensory evaluation by 9-Point Hedonic scale was brought to evaluate the acceptance of 30
participants towards the varying of the recipes. The result showed that at the level 40% of Pra
powder received the significantly highest acceptance scores (p<0.5) that were appearance
(8.00), color (8.00), aroma (7.67), taste (7.38), texture (7.47) and overall preference (8.17).
The Macaron substituted by 40% of Pra powder contained aw=0.38 and color represented to

L*=76.30, a"8.26 and b*=26.89. The Macaron 100g consists protein=6.76%, fat=12.85% and
energy=356.70 kcal. The contribution of this research is able to increase the value-added of

Pra seed and to reduce the import of Almond.

Keywords: Macaron, Almond powder, Pra powder and Bakery
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unin
woAnssumsuilaaomnsvesnulnedagiufinmaudsuuladulnesiamamanaisdadedusuinan
anmeasugiafitunuassaiudwmaliaulnefinailitudesnisuilnremstiosasnasfutuasiinisfuien
fusssunisvilnaainufing Tuanunuintudsiinnuandfeildliemsnnedne Sunndnanunsviarsausil
pwnuUssavnaeluomssenieuvesaulvelusuinde susivssnnuaineituruadrundnuazaniag
’93’1‘1/1’15LﬂﬁﬂﬁﬂduﬁﬁﬁmuﬁﬂﬂﬁﬂﬂxLﬂur]a:u’?&ﬁ:uﬁﬂEJ‘U%ETEJGT&ﬂal’]’ﬁﬁﬁ’]s[.ﬁﬂuvmmi’m%lﬂﬂE]’l‘l/i’]i‘ﬁlﬁLﬁusLEJa’]M’lﬁ
tlovasmsuilanemsiilillinsudadiunazinuamalavuinslifemesnafudsiinliAnsansenusogunm
wmsesfuuniififuiiinumnussmeadarafniuiled 1791 ninduusdssnnueussivianis
Durmuszianeuiifidnvazadelauiuugsavavouvnudduanlansouusnysluildnssnasnuy (Ganache)
fvanesansudenlnuananseiuesiniaarsaneusvionaliinuggmadudufuemsfildsusenuszmig
fleveamsirannisesiidunanndn Iiud Tdubhamannenduiuauewmsinaleduiuasnesaneus
(Marechal, 2010) feifluruniivnglsulvienudensgamniagtufivuisnnisesdmineiilanuaidsléfuninm
Jonduden UsslunnlusaueiBensfuoonidedd Tnemmunuadieonwlulsemmnedide sulaiide was
Useindlngagnumuwndioniuiussin  eadlewds Smiauasadsssuss nuialuluriesfisnnesiag o1i
Hranans soufiyad wsmuA3 vinman wagduneuufish lneUseiimbefvindgenuuisnwituazwuls
Usg (Elaleriospermum tapos BL.) ﬁﬁmmﬂimﬁqﬂﬁmﬁuﬁﬁwaﬂqq%q FmIaunseIsssusy SibefiuiUsy
Uszanas 6,000 15 yatungadesiuivensnduasasanmiiudiduaauauysaliontd InsluwsiasUaudssludifiueg
Tinandn “gnuszvdemdnysy” lelreathuldldusslond uazlutasfignuszunnamitiuazsiufuyhiic e
Un” (Useiud waansuy, 20 nua1wus 2559) Tnenistdiddunlevdeusuyse ilevovundUg e fioly
ythudlulussfofuomavesgnussanlivsslon wu dulvignudanilunedluiunde gnusefinasuns
Wienesnudaisailuvsgnavemnslivanesia laun wnady unslavan gnuseiunsi vseiludnifes (Jud
WA Uagaw Hedums, 2560)
FeufAdefiunsiivsinanfasiinnmsns (Macaron) Sedisiadeutiouns wnisesiizunsinauvun
Bn f8duasan dsenouludsueauoudas Ll tnnauasdu 4 uasmnfinuinisiinegnussnuununue
aueud Fuduingivluiesdunaununisldueausuddnindrainiassmadsnsfmunsinsesasldnagnuss
naunuludandnSurideiingiuluosiuresussmalne Ao gnussameiuiisnonsvuds uazsnouudis
Jmiaunsadsssuseiiannsamldieuaziisgnainiledisuivueansud lunsawdnsasimadently
viesmanm Hreifiuyarlriuauiinunsvessmalneuazannsidhdufainissema wazanunsaaiasels
TAuninunsnsnelulsemela
mﬁ%’aﬂ%y’aﬁl,ﬂumﬁ%’aL%aﬂissgmﬁ TagBn1sidunadunsideiiennn
IngUsEaATaINTITY
1. iefnuUSnamessgnussimnzaslumsyinnnises
s21l8UnIY
1. indosdlefililunisinide
1.1 9w (1) wes 3 - CP Fresh Mart
1.2 l9v11 (2) wwes 3 - CP Fresh Mart
1.3 thamanmerntuasben (1au) sdalneuismnalnesados
1.4 thudn
1.5 thanaleds (n918u) waslneuismimalnesades
1.6 nedaneus 1NT1Toad JMInUATAITIINTIY
1.7 #UsE 9NFUaNTITT SNDUUTAN JMIAUASTAISIINTIY
1.8 gelumsuuaiiiuiues 10

1.9 \n3esfile HOMEMATE $u HOM-12KP81
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110 LA1oULULNES SEMON Ju ST-DO24E
1.11 D1HENDIMS
1.12 ldwenanadn

[ v
2.ﬂ15ﬁlﬁ?ﬂm@%a

MINaIIINsesUse Wuuwuamemsinwinsnanuiniseslsy 1nnsesUsyusenaumduNaLranAe
T9am (1) ldwn (2) hmanseetuasien tivar thanaleds nedaueus uasaalss lnefnudndnsy
PinzauiuUSnansaneus dielilddnuazannisesiia lnefnwuSinadadiunssaneusnonlse 6 seduie
0:100,90: 10, 80 : 20, 70 : 30, 60 : 40 waz 50 : 50 WiAuKIUsEIaEaz 0, 10, 20, 30, 40 War50 VOINIUTY
Lﬁ@iﬁlﬁg_jmﬁmmgamﬁLﬂuﬁaau%’wmﬁﬁim Tnefidumerlunsdnuisosed
Anwiauandinisainaznionimveanilse duddelaeiaiesing (spectrophotometer) 8% :
Hunterlab §u : colourflex Tnglfigaduinuun 2.50 wufiuns AT MR35 AOAC. (2016) method 930.15
waz aw feLA3estn Aw (Water Activity Meter: Novasina Labmaster Neo NOVATRON. Crude fat $11135 AOAC
(2016) method 954.02 Crude protein #1135 AOAC (2016) method 976.05
2.1 Anwdnsaiunnisesuse Inednwsnsdiunsdatsunnanslse 531 5 seiU AonsUseSeuas 0, 10,
20, 30, 40 La¥50
1) MsnaaeuAnAMMIUsTamdLda Ingvageudnuiu 30 AU sREuUUNAGEY 9 SEAU (9 - Point
Hedonic Scale) §1uau 3 91 TnsnadeuunsesUssiiiedinun dnvarUiing @ ndu savd eduia uas
AuaUlAETI YBIINITEIUTE dIURANAUAITINT 1hay mimaummﬁmﬂismuLLmuQﬁﬁ 1
2) FnwauaniBmaainagmenmveaususs didislneieesing (spectrophotometer) B¥e -
Hunterlab §u : colourflex Tneldiwadufamuin 2.50 wuRums AuTu u33 AOAC. (2016) method 930.15
waz aw eLa3esin Aw (Water Activity Meter: Novasina Labmaster Neo NOVATRON. Crude fat $11135 AOAC
(2016) method 954.02 Crude protein 71135 AOAC (2016) method 976.05

A15799 1 FUNANNIUSENALNUNIDANDURA 6 Treatment

Auna TRy TRz TRs TRa TRs TRs
(n3w) GLEEERbRD!
917 (1) 180 180 180 180 180 180
917 (2) 180 180 180 180 180 180
thananse 630 630 630 630 630 630
1h 140 140 140 140 140 140
thanaled 500 500 500 500 500 500
HISaURAR 500 450 400 350 300 250
HaLLIAAUTE - 50 100 150 200 250
57 2,130 2,130 2,130 2,130 2,130 2,130
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3. Mm3AaTevidaya

IﬂEJWG]ﬁE]Uﬂmﬂ’]WV]’NUi%ﬁ’W]ﬁNﬁﬁ MILLUUNAADUTUANAAINYBY 9 ATUUU (9 - Points Hedonic Scale)
919U 90 AN MeuNUNIeaeswuuduluudenauysel (Randomized Complete Block Design) @un153iAseh
AUAMNAIUNIEAWN (AF) wazsuail (Ludi) Mununsageukuudunaenauysal (Completely Randomized
Design) 31As12iNaNsadAifaan1TAT1iAuLUTUTIL (ANOVA) fisziuainundesiu Sevay 95 Tiasigviaan
uWANFNUBIALRAY YISMUUS #1878 Duncan’s Multiple Range Test (DMRT) fisssuanudesiudosay 95

NAN1538

1. namsUszidiuguamynesramdudadiawIeufisunisseniuvesuilandiu dnwarusing @ nay
savi Liloduia wararmeulneuvesnsesssiitidunansdauousuasnaUsEiuaniety deuuumagey
Fuuuulianamueey 9 Aziuu (9 - Points Hedonic Scale) {Madaus1uIu 30 AU $117u 3 51 MsweniUveq
HuUslamsenn1saelse nuiidanuuanssiueg1aidedidsy (p<0.05)

sudnwazUsng gns 5 lanuuandnaiuegnaditeddny (p<0.05) Tazuuunissensugeiainiu 8.00
s9sauNADgAT 2 Wiy 7.93 uargas 6 Yosdiga iy 5.27

sudgns 5 danmuandneiusesiifodfey (p<0.05) fazuuuniseeniugeiaainfiu 8.00 s93a%nfe
an3 3 Wity 7.67 wazgnsdl 6 Yewiign iy 6.30

fundugns 2uay 5 fAnuuansnafuethditedfey (p<0.05) fazuuunisteniugefigaindiu 7.67 uas
7.67 599a9NA0gR3 3 WU 7.47 uazgasil 6 tesflan wirdu 7.00 fusawd ges 4 fazuuuniseeniugiiian
Winfu 7.90 S09a9AegRS 2 WnfU 7.53 wazges 6 toefian winiu 4.23

srudleduda gus 2 uaz 5 fanuuansnstusgiadidudiy (p<0.05) fazuuumsseniugeiigauiiy 7.47
LAET7.47 SesasNABgAT 4 WINAU 7.33 uazgns 6 teudiga infu 4.23

sunuveulnesIn gas 5 danuunndisiuednadidoddy (p<0.05) flazuuuniseousugsiigainiy
8.17 50909NABEAT 4 WINFU 7.77 Wazgns 6 toedian Wiy 5.83 Hansnadl 2

M15199 2 AN INVNUsTAMAUREYR AR MY 11N1583UTE YadusarIag1

gns anwalrUIng d ndu AU \dodura ANUTaUlAYTIN
1 6.70+1.07°  7.03+1.361°  7.07£1.39°  7.20+130°  7.27+1.32% 7.30+1.18°
2 7.93+0.59° 7.63+0.88°  7.67+1.01°  7.53x1.09°  7.47+0.88° 7.64+0.89"
3 7.52+1.13° 7.67+0.94° 7474096  7.24+1.49°  6.93+1.06" 7.53+0.99™
q 733+1.19°  7.43x1.09°  7.20£1.28"  7.90+1.05°  7.33+1.25° 7.77+1.06°
5 8.00£0.86"  8.00+£0.77°  7.67£1.08"  7.38x1.16°  7.47+1.43° 8.17+0.69°
6 527+0.63%  6.30+0.46°  7.00:0.26°  4.23:0.42°  4.23+0.80° 5.8320.45°

°

“MNELR FIONYT a,b vTeduqkandlula LRI MeANT dauuandiunsatfegaiduddgnaim
\Wo1iu 95% (p<0.05)
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HANITILATIERANAINANNTUIUNEAAN9NIN1T89UTE NERSUTNINITEIUTEEAINLANAI UL
TedAny (p<0.05) TngA1mINuTY gns 6 AANTUgaEaYIiU 4.04 583a%AR gns 3 WU 3.85 AUAIAU Way
gns 1 teed
Y

1 doghan Wiy 2.45 Aam13199 3

AT 3 HANIINIAADIAUTUYBININITOS TINALNUMIENIUTY

INTNEIUTTNINNITAUDUA : WIUTE A%
0:100 2.45+0.03
90:10 3.65+0.04
80:20 3.85+0.03
70:30 3.37+0.04
60:40 3.09+0.05
50:50 4.04+0.02

“MeLe LUSHUEUANLT LR SN IEIUsE NI INISaUBUARDHIUTY

HANITIATIERAUAINAT 3, TUKEAFUILINTUTE HEAdUINTTIUTEHAINLANA1 9 UD 19
Tedfity (p<0.05) Inge a,, 05 5 dA a, gagainiu 0.493 589a317AD gAS 2 WU 0.424 MUEIAU UAZENs
6

Weedign Wiy 0.375 AR5 4

A1519% 4 HANITIATITIAT aw 11N1599UTE

gns A aw
1 0.423+0.001
2 0.424+0.000
3 0.376+0.000
4
5

0.402+0.000

0.492+0.002

0.375+0.000
N80 LUSEUTIBURT @, leiagdnsaIuTeniekdatounsanslse

(o)}

HaN1TIATIeRnnnElundnduiunisense KandaginINTTeaUTEiinNLANA1WeERR (p<0.05) tny
ANd L* gn3 5 dAnadnegeaaniniu 80.02 589adunfe gas 3 Wiy 76.29 auddu And a g 6 dAndunidedn
Wiy 8.50 5098311AB 05 3 WU 8.25 MUARU wagAn b gns 6 dedmdesgaaniniu 27.20 sesande
gn3 30U 26.88 Auddy Fansedl 5
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A15799 5 NANSHASIERAE L*,a* kay b* ¥8911n1599Us5Y

1 70.57+0.990° 7.93+0.625° 24.92+0.858°
2 72.53+1.251° 8.16+0.655" 25.24+0.937°
3 76.29+0.723° 8.25+0.137° 26.88+0.141°
4 735542517 7.26+1.416 25.07+1.418
5 80.02+3.005° 1.71+0.577° 15.90+2.171°
6 65.60+0.998° 8.50+0.002° 27.20+0.062°

o d'

MG HIONYT a,b TeduqkanslukaBReIiU MeANd danuwsnaiunsatifegaituddgnau
oLl 95% (p<0.05)

dyduazaiuena
ilofnwUTumvensgnUssmnzanlunisviiuinises meuszamisatiumaununsdaueuslenn

$asndu Sandwivinzan uazmsiuimalszamdudavesjuilng Aogasil 5 Aegasilanauss 40% dnasie
Snwurmnguesnnises mnsesdaiinduneuvemsUssifindy Tuavilidedudavesnnisesuuiu
daiauauug

Mnuamsfnuiianssalinssenaununsdanoudlads fovaz 50 gnsil 1 guansdauaud 100% Jusu
e Snvarlansud witnnaeulu vougnsdl 6 nnd gus 6 weUsz50% Tiuugii iesnnUumesEnu
Faliiaugaiun1sTuneuNDALT LATgRT 5 HaUTA0% AnvnzUTnguennnses un1sesdslinduneneins
Usziiutu sl dodudavesnniseuuudu lunisudmnnisesiu giaulaanansntinsusgluldlunisan
Funuingauillunmsviniannisedtd Tnsnismaununsatous uenainiidadunsasdunuvesingiudnde uas
Fudumsdaasufudinunsiosiululssme

arutuduiladeddylunssuiunmsiannises ﬁqﬁulu%umaumiwﬁmmsﬁmsmuquﬂ%mmmm%u
vosingiiusne TiuTinaenutushegiaue

o
N,MWN 1. 1NN

P31 : ANa8lag 3510508 @9FSIUNS LD TUR 25 heau NUeIYU W.A. 2562
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'
a

nguin nedadengnsiugiuuataUsmannguuain 3 gas Tasgesil 1 lutdhuduasamsadnina iy
hydroxypropyl methylcellulose (HPMC) gmiﬁ 2 Tguded12197 amseinilnauazanisviud usnaesiui vy
WNUAY LLazgmﬁ 3 Mutladruduazansuiuduzndssauiu HPMC ienaunuutlaand wuduﬁamuuﬂqqmﬁ 2
Toauuds aumdsnduens uazenuenluniaifeadosiian (p<0.05) ilennaeunureulasislneds 9-piont
hedonic scale Wuigns7 2 Tazuuuanuveugefigalunnaudnuas (p<0.05) UAIANITNAFBUAIALNER
JAR) wusaANuazausuiiinnfuly ﬁqﬁmﬁaﬂgmﬁ' 2 WWAnwU3unaundedisesay 0.70 uaz 0.90 uazd3unm
\weii¥euar 3.40 war 4.70 nuiivundeiivmasueiintuliaaudud (©) luendduiatuusmauaing
(L) anas (p<0.05) wazlirauuduaranumionfusnwenievuniufintu (p<0.05) ilenadeuaiuveu
wuihsinaundenaziuglifinarenzuuuauveuiudnuarusnguestuutle (p>0.05) udUSauusTiRnTuyi
Tazuuunnuveulugiusamu safiy wazauveulnesuiindu (p<0.05) luvasfivsinanndeiiiudurinla
azuuumueulusuAITuRazNAUTAELRLTY (p<0.05) TatrundeiiiuSinanndedoras 0.90 wazUSuouue
Yoway 4.70 finzuuunaeusniigalunnaudnuny (p<0.05)

Adfey: vundausiaannginuy wdstadn annsetnalne amsiuduends
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Development of Gluten Free Bread

Paweesuda Keepanawattana® 2, Walairut Chantarapanont*®
! Department of Product Development, Faculty of Agro-Industry, Kasetsart University, Bangkok

E-mail; *paweesuda.ke@ku.th, *fagiwlc@ku.ac.th

Abstract

Bread is made from wheat flour which contains gluten causing allergy. The objective
of this research was to develop gluten-free bread. Basic formula was selected from 3 formulas,
which the first formula using rice flour, corn starch cooperated with hydroxypropyl
methylcellulose (HPMC), the second formula using rice flour, corn starch and tapioca starch
cooperated with xanthan gum and the third formula using rice flour and tapioca starch
cooperated with HPMC for replacing wheat flour. Results showed that the bread crumb of the
second formula had the lowest hardness, gumminess and chewiness (p<0.05). Sensory
evaluation using 9-point hedonic scale showed that the second formula had the highest liking
score in all attributes (p<0.05). However, just about right (JAR) of the second formula revealed
that salty and oily were too much. Then the second formula was chosen to study salt content at
0.70% and 0.90% with butter content at 3.40% and 4.70%, consecutively. Bread crust that
contained higher butter content showed higher in chroma (C*) which was in orange color range,
lightness (L*) decreased (p<0.05) but hardness and gumminess of bread crumb increased
(p<0.05). Liking score showed that the added amount of salt and butter were not significantly
different in likeness of bread appearance (p>0.05). However, when more amount of butter was
added, the liking score of sweet, salty and overall liking were increased (p<0.05). While
increased amount of salt, the liking score of oily and butter flavor increased (p<0.05). Bread
with 0.90% salt and 4.70% butter had the highest liking score in all attributes (p<0.05).

Keywords: Gluten-free bread; Rice flour; Corn starch; Tapioca starch
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unin

yuutladuomnvdnifanudiauasiufivensuluvasUssmedialan sogasslovilaznuamiems
ﬁﬁﬁzyeiai'wma (Altamirano-Fortoul et al,, 2012) Taeviluvutlsinasdnlnemsldudsandnauiuslusnsaud
wingauwarwnunatelunile (dough) melulainlassadrsvedlusiiungunu (gluten) fiAnInNNsTINEIi LY
LUsfunginiiy (glutenin) ﬂwﬂmammwsu uazlusAulnasgdu (gliadin) ﬂwﬂmawmwum Flvvuudailad
aﬂwmmuw umaamammumummawau (A3dnwal 3w uag nuadsaad wisln, 2544) uilulaguiivseans
wnnninfesas 1 vedaniviedulsedauen (celiac disease) i3aflomsuilusiungu Wlosrseldsunsnszduan
WshunguwnluSayiia W 41818 4mlsd viedmunsiad (Arendt et al, 2008) avdwanossuugiAuiwilidildidn
Sniauuaglaiannsonaduasownasag fegnediszavnm vennniftiezilennsane gransstesuasiidnuue
wianlunes finnelafinans nswgnngu enanumssyduladilutewn Wwsiu lsedauealifuuamesnvusdUae
annsamunuonsfsnanldlasnsinuilanemsisldndseneuvedlusiiunginu Unawali et al, 2016; Celiac
Disease Foundation (CDF), 2018) ﬁﬂﬁuﬂ%’mﬁaQﬂ’]'ﬁ@’]%’ﬁﬁﬂi’]ﬂﬁ]’]ﬂﬂ@LG]‘L! Wy Wann Jane win qﬂﬁyimal,awwasm?ja
muuﬁﬁuﬁuqaﬁﬁu Unawali et al, 2016) HAANUTLUINDIINEA S TNANTENINE@NS 17 ansad1alng annssiu
dsvduavaminiulidinasnunsdiuiaes iWeduia 3 ndusawaslirnudnlundesulssmutudenty
NARAUTIINUTsEnd (Pszczola, 2012) msfananfusivsdsunmannguulidaanwlndiAssiuruutaann
wilsandlunivedasiadns Snvasdnng eduda pgmafivin sadmanmlnesmvesuutldadudadey i
et al, 2016) mﬂ?ﬁm’]w%aam%ﬁzjmﬂﬁ%ﬁiﬂﬁm;]Lmu U 417 912lne TS viiesudends saiulelnsneaanes
Tty viielushivunaiaudnuneay (Hager & Arendt, 2013) 3aduBnuummilsildluiardasaivuntsusaan
ngwiu Insauddenuirvundanudeniduegamivinlnasuiuseuwmuiuiosas 0.50 (Sciarini et al, 2010) #3e
HPMC $aaz 1.00 1.50 way 2.00 (Sabanis & Tzia, 2011b) vuntlaanudsidnazansy Sua Uuendssuiu HPMC
¥peaz 2,00 3.00 LAE 5.00 (Crockett et al, 2011) wazidnannudadnidn utladlng 1hna wu 1a Srufuusuwuy
¥atay 0.30-0.40 (Preichardt et al, 2011) IeuailsiifiBannssimzanntuwazmuud woaiovutisanas

IngUszasAUaITY
1. teAndangmsvunlaUsAINNg WU
2. Wemgessandarivundanennngeilisinunmmanienmuse Ussanmdudanuiusinadeanis

s2UgUinIvY
1. dndengnsuuutienmnnguiuiiugiy
ypaewustUTANNgMUIINgeeTaluT oy 3 gos iedndendugmiugulneusaygrslidunauias
Bawdnduandumaed 1 waznmdl 1 mugidu nuimadiiideldutargrainlifgamndtenssm 1 Yu
rowhlUiesesiammmniniemmasssduannmmaUssamduda fall
1.1 Jpsend
SaAndluszuu CE LCh vasiinousils (crust) uastievustls (crumb) daeiries spectrophotometer (CM-
3500d, Konica Minolta, Uizmmjﬂu) Iﬂ&lﬁjw‘hLm‘u'quuﬁ’;LLazLﬁamuuﬁQLﬁ"ai’mm 5 %4
1.2 Aemiiiladua
Smenilodura (texture profile) vouilorundeninng 2 x 2 x 2 wuiums frenies texture analyzer (TAXT
Plus, Satable Micro systems, Ussimeidangy) vinn15inA131wau 15 97 (finulasenn Barett et al.,, 2000)

M5799 1 SevazvasdumadlunsndnvundsnannnanuansiugIuie 3 gns

GRPIAGEY gasil 1 gsil 2 gosii 3
AUNALILI
wlat 12191 12.90 15.60 33,50
ansutnalne 38.80 13.70 -
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apnsvsiudUena g - 13.70 15.50

HPMC 0.80 - 2.00
WU - 0.70 -
IN&o 1.00 1.00 0.50
AN - 1.10 -
dunanden
Yrsfumenvumeu 2.10 - -
LeIn - 6.30 -
15153 - 16.50 -
dunaNn SR UBan
Bariu 1.00 0.80 270
vena 2.10 4.90 1.30
1 41.30 25.80 44.50

flan: gasil 1 Fauvasann Sabanis & Tzia (2011a); gms# 2 fiAuUasain Gluten Free Habit (2015); gnsfl 3 diaudasann
Crockett et al. (2011)
13 ApseiiUsinnsdimg
FabmindeguniuasmuBuasuunidneldisnsuniiisiowdan (Sesame seed displacement)
vimeTars oy 3 1 andusuunUinassamy Oulanti et al, 2017)
1.4 UszillunaunmmeUssamdaie
twustandadugUdivaesiiuin 35 x 35 x 1 wuiiuns TnedslifasduRuesdovstls e
idugmaseuilaildtumslntusuou 50 au Ussiliurnugeusieds 9-Point Hedonic Scale MmugRuANLWOARES
Just About Right (JAR) 1u@mé’ﬂwmwms]ﬁaﬁ (Wigyw ity vuU3en, 2560) ﬁwﬂﬁﬁmimﬁmLﬁaﬂqmﬁﬁm&mumwmau
innignluianngmssely

2. FnwBnasndeuaziusdafivanzasudadasivuisnannngu
nanvuutlnmnnguangasfidadenldlaonisindmeasuuuunaneiiea 22 $afunsnaumNLnIs
VnaRIwUUguauYsal (Factorial in Completely Randomized Design, CRD) Yadedidnw liun Yunannde 1w 2
seAU Ao Souaz 0.70 uay 0.90 VowEINALTILN WarUSINasuE S1u 2 SEuU Ae Setay 3.40 uay 4.70 Vo ILNEN
o anduiasdliindlduiazgaeinlifigamgivosszanm 1 u deuwhiensiaunmisudeduded 1

3. Angvideya
WMANTNARDIN IALTIATIENATUUUTTIL (ANOVA) SEUMEUA LANANUaIA NRR BAR A TYD I I8E S
1aele35 Duncan’s Multiple Range Test (DMRT) fiszAuAutiasiuiovay 95
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AaundunszRuban drunduLre daunaudon I

#4810 vrit souvinlflulonax

- e
Judvlvsunavu l

= v g_ 8 =t
ANENATBAIUGIAT 2 U

|

}

fnaudeanuiaci 2 uni

l

|

fnsuAteaIIIULAANE 5-7 Uil

|

widumay/ Annualaldasluwifiu (vun 5.4 x 9.8 x 5.6 wukiwas) Y5 200 niudaviuv

|

o =

vinlalasnsundinfusiigaumgi 35°C Aududuinstovas 80

]

u
winla 35 uri I wnla 35 u winla 45 uail

auflannnil 200°C Wuiaan 20 waii  Buigaumail 190°C Wutan 25 il auﬁqmmﬁ 190°C Juwan 25 uil

| | |

vunilalsrarnngiay gasi 1 ‘ ‘ vunilasAanngiau gasi 2 ‘ ‘ vundlasAnnguau gasi 3 ‘

Al 1 FBmsvihustlsunennnguaignsitug s 3 ges
a1 : gas? 1 AnkUasan Sabanis & Tzia (2011a); gnsh 2 fiaUasRIN Gluten Free Habit (2015);
gnsn 3 AauUasan Crockett et al. (2011)

NANN339Y
L miﬁmLﬁaﬂqmimuuﬁnﬂﬁﬂmﬂﬂqLmuﬁyug'm

PnmsasssiutlUTIATINNgW 3 ges Tunndsfuiiedndengrsuutlunenngiiugu wui
TrdnwnsUsngiiunesiu gesit 1 WRsoustsiuasun Wovadldumitfignsumnadnuavashiaue gnsi 2 1
wildina eluidvdes Sengunnestusesnssnesaiiaue dugasi 3 Winvustvufussuds iouu
ey fnsuaunassiusesnsznesatnaue uilavedldbirddisnvusndonairoutuy dmi 2

MnMsAnmamBwesLLtsUnENngEa 3 gesldkaduandumsd 2 wuifiuiooi
walswesgnsil 2 fanuadng (1) ARaoniian (p<0.05) Taesis 3 gasiianand (h) eglutsddi-wdes Tnegnsil 2
h iosiiqn (p<0.05) Bsfidn 60731068 aglutraanddy druanddidovuntlmuingesii 2 fid1 c wnfigeegied
Tfudfay (p<0.05) 1 h Heeiian (p<0.05) Fsildn 8395£0.31 aglutinandivdes daur L* A woeningnsi 1 us
innMignsit 3 egnadilfediey (p<0.05)

Tnernilodufaievunion 3 gratieanudangulsiunnsinsiueg elitddy (0>0.05) Fsgasit 2 Trimnu
uds aumdlonduens LLasmmmﬂslumilﬁ&nﬂa&lﬁqm&iNﬁﬁfﬂﬁﬁm (p<0.05) Wlawisuiudn 2 gas MnaAdeves
Crockett et al. (2011) ndm31sifis HPMC $ovay 200 Turustlgnsi 3 astsanmuuds veutevuntiag udidle
Weuiunanmsveaesilémuingasil 1 iy HPMC wuifeaiiusiinasosas 080 wavgnsi 2 Mifuusuumuinosas
0.70 Wiehaaudeliooningnsit 3 Vatlvustinh 3 gestiaUiunassamngliuwnssiuegeiiifodidey (0>005)
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q
A 2 Vsl UTANNNGIALEATRUGIUNG 3 gns
i - mwenelae Wlalan Juuimuwn diefui 13 Weunguniau we. 2562

M50 2 AN NURUNTIUTIAINNGIAUERTAUE UG 3 g3

ANANTN gasil 1 gasi 2 gasil 3
ARLEGIN
And
ALEIN (L¥) 85.91140.82° 51.3910.51° 73.85+0.42°
AMULTIE (C*) 24.0110.63" 36.0511.37° 23.20%1.10°
wand (h) 79.3040.23 60.7310.68° 83.5510.61°
iavuatls
And
AIAT (L*) 83.6110.30° 79.4740.39" 76.6310.27°
AMMAINE (C) 12.06%0.22° 27.7310.28° 17.0330.18°
wad (h) 95.4410.84° 83.9510.31° 88.38+0.11°
Anilodua
ANLLTe (N) 12.23+1.68° 53710.67° 2882%1.75°
PsBaviejy ™ 0.9410.01 0.9410.02 09310.16
ALENLNTOUNSINNETINAY 0.5530.03 0.6710.07° 0.6810.03°
ruwmieaduen 6.1410.94° 3.560.50° 19.46%1.26°
armenlunsifen 6.2310.84° 3.32140.44° 18.09£1.03°
Anuaztiovuais
USinmsdnmne @adans/niu) ™ 3.1910.98 3.2510.06 2.3510.11

ac Y@ = W ' a A o I Ao o o aa
G]'JE]ﬂ“l‘_‘ﬁ'V]LLG]ﬂﬁ]’NﬂUIULLU']U@ULLaﬂQﬂ’]LﬂaEJ‘V]LLG]ﬂﬁ]qﬂﬂuaﬂqﬂmuaa’]ﬂquﬂaﬂm (pS0.05)

ns ' a Ay " | A v o o aa
LLﬁﬂﬂﬂ']LQaEleLllLLWﬂWWQﬂu@EJ’N@Ju&Jﬁ’]ﬂﬁy‘l’]’]ﬂaﬂm (p>0.05)

MnMsnaasUAunwIUsEamALAlNafuandums1a 3 wuinges 2 TasuuunnuveuRdsTemn
Andnvazuazaureulassmeylutag 678730 Funniigasgredieddty (p<0.05) wailanAteuns Lopez et al
(2004) lanaaewihrundwnudedandn amsvdnlng waransuiudends nuivudwnudsdadiidnuuey
Trssas s iloduifa Bamssume wardihimels snsuflvundnnssresadtane nusilsnamsatnlnalisnuas
UsngiaiaelusuBinassumne swguivunelg) uwiivuutedildiidum wi wasuan susilannansviudsmds

o o o & &
1919 3 ﬂmmwmwi:amama“uawuuf]mﬁﬂmﬂﬂqLmuqmwugmm 3 gng

AMANYLY gt 1 gast 2 gasil 3
anwaurUing 6.30%1.22° 7.30%1.16° 5081147
dveasivunia 6.10%1.40° 7.2611.16° 5321133
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fvpaiiovunta 6.6011.29° 7.28+0.95 4.96+1.52°

A 3.9411.56° 6.7811.56° 4.7611.55
SV 5.10%1.54 6.94+1.32° 5.04%1.60°
SeLAL 532%1.48° 6.80t1.46" 5261165
AMUTOUlAETM 4.50%1.50° 6.80£1.32° 4.58%1.50°

v o o o

ac o o 44 oo 1 o as &
wnwsnuanaeiululuIusuLanIARRs uanai U g 19itedn N0 R (p_0.05)

Tidnvamieduiandiesnanion imeiatuwiu sngules Usunssunnedes sunsdidnvaseu Ang uaddll
asiane luvaufivusdsiifennudemssmiudedngi amsednlng uasamsuiudevddusandniosas 45 35
uaw 20 sy Ihiforunteifisnguasinae fndusa uavdnuardsngiin Ssenadestunamevaaediily fadudle
finsanAiuamamenmsmiuaunmmsUssamduiadsasuliingnsi 2 [ulwausewiraud s amsy
F17lwe waramiuiudsndadugesiivmnsanalfidugasiuguiiovhnsuiulsuseinngasdely Ssannis
vagoUAANLWER UAR) esgnsi 2 wuinilrnndnuaesudvesinuusil Avpailoruutls AL bagsaviuegly
sesuTineiud @anfosazarumenfiinnniwiewiiuSesay 70) (el wuuinn, 2560) drusadudiaeunedives
mindesar 70 uasdosUsuslufismnaiianas Sntedildsuteauouuranivereuingnsi 2 fsdummudufiiniiuly
Famsusuudufimnaflanantutu fedudahnsfinuSinureundeuasiusdaiivazalugasiugi 2 fdadenly

2. mafinwUSinasndeuasiuedsivnzaudasasivstisnennngu

wilunenngiy 4 grsiiissdunaiuindeuaziuedafiuaniiatu nngeslifaoutddinma doluitd
wides fgnguannernstusasnszaesiaiiaue duandumnd 3 Tnefustiitinauueiistudmalian o sty
A h Twanddaiisdy uwie L* anaq (p<0.05) wasUSinanuefifissulieennd wasanunioadueweailovunils
Wiy (p<0.05) Hauamslussnait 4

(1) i@ ouaz 0.70 (2) wnde Fovaz 0.70 (3) wnde Yovaz 0.90 (4) e Fovaz 0.90
we faway 3.40 we faway 4.70 e fouay 3.40 we feeaz 4.70

Al 3 vuslaunAnnngwunivsinanieuagiugauwane1aiy
an - nenelee Winlaa Juuiaun dieduil 27 Weulquiou we. 2562

nallEinaundauaziuglifinasorsiuurugeus s Ny UsINguasvuNils (p>0.05) wivSinatueniinty
inldrzuuuauroulususamu saLA Larauveulne SNt (p<0.05) TurasAiusunanndoniiiudurinli
% o a P 4 & N A v 1%
psuuALYaUlu AU uLAENAUTAUEINLAY (p<0.05) uenantlvuuldilivsunaundedosas 0.90 uasiuesauay
5199 4 AamwmsmenweruliurnnguuniUsinasndeuasiueNsEAuwAnaiu
Sovaz (InwdnaEuain)

ANAMININ & 0.70 & 0.70 \n&ie 0.90 \n&o 0.90
Ly 3.40 Ly 4.70 Ly 3.40 Ly 4.70
Aavuuds
And
AEINS (L) 58.4610.65° 55.7410.88" 56.6210.42° 55.6310.86"
ALLE (CY) 26.8210.27° 24.79%0.53° 27.2240.61° 26.0112.59
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wed (h) 64.3210.19° 62.4610.77° 62.3710.67° 62.4110.19°
Wavuude

A
AMNEINS (L) 77.3440.34° 77.4240.17° 78.6130.63° 77.5540.52°
PULE (C9) 26.47£0.99° 26.47£0.26° 27.2310.31° 28.7910.53°
wand (h) 80.7810.33" 82.11%0.63 81.8910.30° 82.5110.30°
Anioduia
ALLde (N) 2.3610.47° 4.3610.36" 3.4610.30° 4.1610.56"
PwEavgu”™ 0951001 0951001 0.9410.02 0.9410.02
PNMEINTEIUNSINZEN 0.7610.01° 0.74+0.03* 0.71£0.02° 0.7310.03®
i
Aswtenduens 1.6240.37° 3.3010.37° 232140.26° 3.06%0.29°
mennlunsiien 1.9940.12° 3.4610.27° 2.5140.33° 2.7530.20°
Rnuaziile
Yinmsdumne @eddns/niu) 11.1140.32° 10.7810.23% 10.57+0.21° 10.7310.15%

< v o4 o 3 4 o Ae o o ==
WJE]ﬂ‘l’:ﬁ'V]LLWﬂﬁ?ﬁﬂumu%u’]u@uuﬁﬂﬂﬂ']LQaEJV]LLWﬂW'NﬂuaEJ'NNUEJﬁ']ﬂEQV]'NﬂﬂW (pS0.05)

ns ' a Ay "W | A v o o aa
LLﬁﬂ\?ﬂ']LaﬁEJ'WVLlILLWﬂW'Nﬂuaﬂ?ﬁuugﬂqﬂquﬁaﬂm (p>0.05)

4.70 TAzuuunveURR BT NAMAN YLz A Mveulne T ey LUt 6.36-6.90 Funniigaedsitud Aty (p<0.05)
Wiaisuiudwnesidue) daandluansiem 5

dyluazanusena

fianndnssinsdaunmnngeulifaummmanmenwindifssturutanutlend fauamwiuad
Antunnanidnungmemenmuazaiivede wu U3 pH Uinaniimenag Reducing sugan) wazBinainsnes
flu suiludstladonawdn Wy gamnd ensduduing uasnisdewauiou Esteller & Lannes, 2008) AQNMFTL
dedutauastiinassunzdunananlelasreanesdfadioldsusuusinaniluSmadivansaueliladenung
1 venei WunsindiuTiuasteiaulasiaiwesa (Gallagher et al,, 2004; Sabanis & Tzia, 2011a) vuxUagns
fnidont 2 fdumamedils we anhmailidegniaitosamensinsnesilusasdmaluanaifies delald¥uau
Sounnmssudmalifnufisensania (Mallard reaction) fiusnnsil@unnglidiuduidma (ndd)
M3l 5 paumwmsszamduiavesunilasnmnnnguuiituinandeuasiusiissiuuansiteiy

LpuaclngdTUNENN NN

AaUAEnE N8e 0.70 W 340 1N@B 0.70 Wy 4.70  1n@0 0.90 1y 3.40  nd® 0.90 Lue 4.70
anwazUang ™ 6.521+1.54 6.401+1.44 6.3811.29 6.6811.33
dvasinuunla 6.4811.52° 6.3811.46° 6.3611.22 6.8011.51°
Avpadonaily 6.6611.33" 6.52%1.46° 6.6011.48" 6.9011.53°
A 6.1411.54% 5.6811.80° 6.0811.63" 6.5811.59°
AT 5.7611.62" 5.64+191° 6.101.62" 6.48%1.57°
nAusALE 5924169 5.60%1.82° 6.14%151% 6.36%1.52°
Savinu 5.8611.78 5.7811.92° 5701176 6.3811.61°
SelA 5.8811.69° 5.98+1.66° 6.02£1.70° 6.50£1.54°
AMUTOULAETM 6.0611.62" 5.88t1.47 6.20+1.33° 6.72t1.57

*< fsnwinuanasiululueuldnsAadsilanaiueg sl tedAeneaia (p<0.05)
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" fadnusuansnadediliunndnatueeeditoddymnada (p>0.05)
Fourimuniflugrsdug uarddidovsdaiulmdmdes uenaniliussofinusinaladuilivustddog
wazdadudtatiesssaifuiduddetu dwalivuddidedudafiSoudou @dnuval dumnds uas
AUAITTOU TR, 2544) uaﬂmﬂﬁﬁiiuﬁmﬁﬂuaﬂLLﬂﬂLLasam%mwiazsuﬁmﬁLﬁuﬁﬂ{]ﬁ]i’faéﬁmﬁdwaﬁaiﬂiﬂa%fwuaﬂm
JuaguUiunerlilaailiguantiduarudusessauazorlulamafiuiiliauanifdunnunie e
Ginaserlilaavoutisdniddosay 2040 amsuinlnaionas 22-25 amiusiudendSosay 15-36 Telaruduius
futimaivievesnaiideudu Tneutlaifviiuesilasgeoniuuimanidesldvuutlaifnnnmiadi
P393 teunis uavsawd (Horstrann et al, 2017)

msWanAmn Lt sUTuUTInaerlautlaianuy enuseuianniu daedfiusani uay
Wiundusafiaiudvuatls drundeteieiunnuudusweds Hemusssanidlunmminblidadissydvlngale
wenefunnifuly ussdednsaniveneissdu Wy tana Taidaeanuiedaviemulifsanivesuuilas
(@ASanwal UNaY war NUAITIM LIeTn, 2544) LLm'Lﬁam%&mLﬁawuuﬁqqmﬁﬁmuﬂﬁ (USunaunaesoeay 0.90 uay
USinauuesosas 4.70) Auvusilges?l 2 idadenls wuirdiasuuumsweuinitlunnaadnuae fawmmnainaina
meLrdeunnMsUszluvesmaaeuiliemegslanuunnsnstureutnenn (fawiey wien, 2560) gnsuunileild
dndeniimmuunnineisiindunammayisns Sedmalidnuasmnamonmvesuntlais 3 gastianuuandeiuogs
Farau Foilsinsuuumsveuvesgmsil 2 Aouinags luvarivuilgrsifaundanuunndisnUiinamesdiunea
Wity ezuuuaaeulddsisomiuasdanmengulndifeatu fedu aunarnnguugesiivanldEdduma
gouldd amndednilng uavansuiudends Safunsliusuumuty 1WA weuannde TuuSuaiivenyay

SRIGIGI
Tuewarenalimsiaunvulanennnguiuliiauamiensuasinsuins sudaimuludwesens
Harid (functional food) WiaumsenseauwazsosanlminUse ey
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HANS09 AEERENYINTTUNGAT ITIVENREINURSAERS.
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Effect of Processing Methods on Sensory Characteristics of Fried Banana

with a Mixture of Banana Flour
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U798

vaanssuIsN1snansdsyunensenun naUsEamduiavendivauyundmen tneSeuisunisldutendae
B uarutandeduiiouns naunuuileand 15% lunssudsnisway 2 38 Aenisuauwuundadien (straight
method) WayNALED UMDY (spong method) TUSnala 4 sgdu Ao 0, 20, 30 Lag 40 % VosaIuNELWIAY (Wils
a1d 127503y, udindde 22.5 n3u, wladnaidn 25 ndy, wlsdnlne 4 n3u, way 15 ndy, wandlaan 3 ndu, 1nde
3 n¥u) Ussiflugaunwnslsamdudalnegnaaouiiniunisiindu 10 au fMeuuunaaey 9 556U (9 - Point
Hedonic Scale) nut utlunesiinanudandieini fnmsseusuunndrstusgnafidedidy (p<0.05) Tunswa
wuuadafien Tneldle 0 % ﬁmiaau%’uqqqﬂhéﬁuﬂﬁu AR uavliledura wihiy 7.83, 8.30 way 8.80 AMEU
wlaguneanauudindreiduiiowns Inseensuwnndaiuegelitedfey (p<0.05) Tunswauwuuadaiien Tne
drunauiild 1o 0 % fn1sgousugean Frundu wassavd Wiy 7.83 uag 8.23 MUY N1SHALdesTuRDY
drunauiildly 20% uaz 30% finsgeusugn A waziieduia Wity 8.03 uay 8.39 AUy

Fefudnldudlandroduiioumaunuutsadlundnfasindrseuguutmen aisldlaidudaunan 30 % 19
nssAEnaNLULde ey uinslduilindaeti i mawnuutisanalinasldldduduney wazasranwuUTuney
e

Addny : ndae wllindreunh wlndeduiiowns ulagunen

Abstract

The objectives of this research were to study the optimal amount of egg in flour
mixture, and the effect of mixing process of fried banana on the sensory quality. Two
different types of flour 15% (Kluai Namwa and Kluai Lebmuenang) were substituted in
wheat flour for flour mixture was the substrate in this study. The two methods of mixing
process (straight method and sponge method) would apply with the recipe varied 4 levels of
eggs: 0, 20, 30 and 40% of dry ingredients (127.5 g of wheat flour), 22.5 g of banana flour, 25
g of rice flour, 4 g of corn flour, 15 g of baking powder, 3 g of baking soda and 3 g of salt).
Sensory quality was evaluated by 10 trained panelists with 9 Point Hedonic Scale test. It
was revealed that the panelists significantly accepted with 95% confidence (p<0.05) when
the flour mixed with Kluai Namwa substituted in wheat flour and 0% of egg. The
evaluation scores were 7.83, 8.30 and 8.80 for the criteria food aroma, taste, and texture,
respectively. Moreover, the straight method also revealed the good result for the flour mixed
with Kluai Lebmuenang substituted in wheat flour and 0% of egg. The evaluation scores were
7.83, 8.23 for the criteria of food aroma and flavor, respectively. For the sponge method, it
definitely worked when applying with the flour mixed with 20% and 30% of egg. The
acceptance scores for food color and texture were 8.03 and 8.39.

Therefore, the sponge method is the most appropriate for Kluai Lebmuenang
substituted in wheat flour with 30%, but the straight method suits for Kluai Namwa

substituted in the flour without egg.
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nsiawINdnSusvelamiayurunguwitiunensnsneniudng dndreduiiounseudundndueinan
uardinsesondundnfusinneg uavaiande nansurindreduiioneusuutmen Tnenssudsnmanndou
e n1seutdy waznudniseuladisiuil 180 ssrnealded wiu 10 wnd wavdudenszaeduiuay
anunsatisandamiils uwidewnislhidedudainunseuiintunaznaunenveindleiidndosuazuualuly
wAnSusigavinefiiusesiming Snvsiaauduwendnuniveands savudauiiiedou linsousiu dufe
néeiduiiounseurunenmsasinudnuaiusunay wagiianunseuanianyuindeu uaziiuldszesvils 3
fATenuhanansalfudindetimaunuutanalundsgunenldfe 15 % udmaifiuaunseudienisdn
nssuismanauutiguiidaaiunnunseufainedamnuduiusannstugvesulmaudionisiulvluduma
wag(@nLUasann) leyaund Aandes (2549, 1.382) Tundelauiiowrelilusiutisiesay 1.6 Tyunueindretn
lUsAusosay 1.1 (Salunke & Diesat, 1984, 167 pp) SaUssuisunmsliutandet uazuiendoduiouns 91n
paAUsEnoUTaINAIL iU inuauAvewlandasineiu

néeeuguudmendumsifintomnanmnaindudi Fsazifintesnnsnainvesndieaniazuaniu Ny
walgmsenitumoudamau-fugey Lﬁaammhm@maﬁgmalﬁmaﬂmLLazﬁuaaﬂajmawm Auslam (gydums
ans1ynag, 2558, u 8) wagliingAuanviesdunaunuingAuvdndeutsand Tnensliutendreludiunandauds
nEefauautiiduanizuanieinutiiiduasutend luslaeuns saesdunsdaasunsdauds
ndedainsnaaeidelnongudneg udvianisiluldusslendegnanirsundliifingravnssundandely
Ussinalne Tasluusgunenldutindasunsdin Snsuieudsuutindeihhivudndoduions dadums
T¥ingAvluiesiu wagiinszuaunsnanidighigion enauwuutvandludunauudsunen wilandeduuls
lunquyunstos (resistant starch) ms1znumusieanmynssesludldidnvesau uasdoamsviiadgndwioun
il Fnnjazannsafuasisiliuidunisiodvedludldlug Ssdmairoguam

utleguven (coating batter) e uiluvaniildyunanfariomaviotuiednd douilunen

(frying) (http://www.foodnetworksolution.com, 25 dgunay 2557) wilafnaufudiulszneudu wazldyuams
rouluneniiieviliinsoy emnsidnsguutmenldun Auuutmen lguutimen fnguutmen uay walsl
aqguntdmen Judu  wlsyuneaiidusznovveanlsnnegdundn wu wiliand ulufudznds Judu wil
f\]x‘ﬁwasiaé’ﬂwmzLﬁaé’mﬁauazmiwmﬁwaqmamﬁmﬂﬂ;wam funneng i Wy (light) 1Wsnzdne (fragiles) Wos
17 (highly puffed) wazuds (dense) Fsommsiniiiidnuaifornunseu (crispy) HUSLnARzYRUNINNINANYIY
5"146]LLa5L‘f]uwawNé"awuaaﬂ13@m%’uﬁﬂﬁumaammiﬁwdwwam wsgunendidrutsznaudu WWud thana Seasdu
ansliirumu eiusandviliewnsidmiesas iesnuiitenmsiualadiadu (caramelization ) fiag
sliAndihnafiivesomauda dmadslindsnuuiinme wassaefunnugutuliiondn fusoglduny
aslthmaluguiinansneem fuuadn Tudusanszasnaudivdunasdundudefetulds auas
vowudlayunenie wishisuidufeu vrue Unaandwantasy fnnutuliiu 16% Siddasanslunsals)
\AuFeuar 0.7 (Fydn1 uazaniz, 2553) wazthumendl 175-200 esrwailoa wSuns wiaius, (2558) ullndae
finuamslavumsganiudamanevin iesainndroiduuvasiigauluaseinis 99nndae 1 wa a1snsold
w¥sudszanas 100 uaaed thmasssund sulufadulowazninems ndvgaudieiniiiu uaziinsnosdly
91353 tukarBaRnu ndreAunilsanszinieg ndeviuuivisade vaelnwnadeuliiisinie

fideTadnsnssnitnmanauutiagunen 2 BBRensuaukuUTuRLAEY uarnINANFDITUREY FIniy
@mauﬂamiﬁuﬂmamﬂwu (batter) shensiislasludiunanifinisnanfiunnsineiu uazulunondisldiunay
vosudandrihuasuiindeduiiouns iefnudnvusideduiavesndniog uasndnsueniuiiveniuve
Fuilaa tierenengyuvusioly
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IngUsTaIAvaInIITY
1. efnymaveinssuisnsnauwlagunensenuninmelseamduiaveanaieuyunlanen
2. wefAnwdSunalenmunganvenssuismnauudaunenveinaiweuyuutmen

32 8ulsIY
1. fmgfunaziedosiloflflunmside

1.1 ndwiduiiounseu nauusithunumsnsnieniiudns n.age o viues 2.qums dndniede 10 n¥u/wa

1.2 ullendeundszasd waalae USen giondufiadunes rin

1.3 wilindreth Ay 6.7 % wananndaeiniinu suaetinmils SurinunseIsssus

1.4 wsndreiduiiouns Ay 67 % marsnndaei Ry SunensuuRs SurinuasASsTILTY

15 m1aalufin Ju FR-35 A9107 3.5 805 A2 05w 130-190 aadiwatded fA1asluiln/usedu
2000W./220V.-50Hz. 111877 31 WUALLAT AUNIN 16 LURLUAT

1.6 1A30930@ HunterLab Colorimeter (ColorFlex) A1 CIE color scales L* a* b*

2. mawssnnlengiy
dunauutiunonldutiindeihuasutindeduliouwmaunutsad 15% wasiuiouiiouisnisma
wiayunen (Coating batter) 2 35 Ao nswauAsien (straisht method) waznnsnavaasnss (sponge method)
Tneillaludiunan 4 seauAe 0, 20, 30 Way 40% VNUNUNITVIAGBIMUUENANYTH] (Complete Randomized Design;
CRD) 117 7 treatment iielildgnsiivmnzauiifufivensuvesiusinn nedidunoulunmsinuiifossd

2.1 wanutandrenin$ Sadiudenndredu e Munsell color charts for plant tissues \usaust Aauu
pouUvBINANdIY Ao ARLUennd8AuTIe 7.5Gy7/8 - 7.5Gy8/8 AIUANANTURATIET 6-7 % TlA1d Lxa*b*
WU 83.16, 0.02 way 10.70 audsy Tnedinsiwdsuniends lasthndeiniau widensadniniesay 0.1
wagr U Ui luriuisedevausou nnFuhluualneniesun Iaviden seufensiunssousuin 100
1y U539MUQaBY (Al 1)

2.2 uanudandeidviiouns Tadudennaludu fae Munsell color charts for plant t|ssues Dusaued
ANLNDIUVDINANAIY A ARILUABNNAIRUYIN 7.5Gy5/8 - 7.5Gy8/8 mummwmuammaw 6 -7 % lapd
nassunilingae Tnsthndeduilewnsiv mnluiiieadewdenuden uwinsa@ssn 0.1% druunequdsluruis
Fegouauiou winhluunlnsaioswnasBen soufenzunasouuIn 100 Wy UTTTLLNEY ATNTY 67 % &
A L*a*B* iy 80.36, 0.41 wag 10.34 Mmudsy (A 2)

Anwauantinaaiuaznioamutande srudielasieiesind (spectrophotometer) 8% : Hunterlab
3u : colourflex Tneldiwadufunn 2.50 wufans A1t gads AOAC. (2016) method 930.15 ua aw #e
A3eaTa aw (Water Activity Meter: Novasina Labmaster Neo NOVATRON. Crude fat a13135 AOAC (2016)
method 954.02 Crude protein 1335 AOAC (2016) method 976.05

22 Fmdmdnldludiunaunisyunen ATUTinautndenaunuuiand 15% fdunaily 4 sz fo
Soway 0,20, 30 way 40% (M3197 2)
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ARLYNLATVIIAINEL DA

'

Janwdanmdluansazaiensadnsn 0.1% / dlan

\ 4

auﬁammﬁ 60°C, 6 — 8 hr.

l

UALUNG LAZTOUNIUAZIATI VUIR 100

al' = v Y v
AN 1 ﬂ’]iLG\iEjMLLﬂQﬂﬁ’JSU’]’J’]

naleduilaunafiu

!

ARLYNLAZVINAINNAZDINLAZEIN

!

Jandean/wiluaisazanensndnsn 0.1% / dlan

!

auﬁqmmﬁ 60°C, 6 — 8 hr.

l

= | U559

< ' '
UALUURNY LAZIDUNIUAZLATI YUIA 100 LU%Y
=P | U539

A7 2 Mswseuwdandluduiiouns

A1597 1. WaNSVNaBIRRUsEnauwanaiy

wianane ANTU% TUsAu% L01% Tsfuoe To@1915%
ke 6.66+0.33 2.62+0.63 2.04+0.30 0.60+0.36 0.46+0.49
Lﬁ‘UfIEJ‘U’N 6.46+0.27 5.04+0.75 2.38+0.22 0.56+0.85 0.57+0.50

7-182



M13199 2. drunanndandienawnuludiunauveswudayunen 7 dmaaes

AU davnas
(n%) TR 1 TR 2 TR 3 TR 4 TR5 TR 6 TR7
3§ﬂﬁiwau uuuwaum%uﬁaa ﬁ@ﬂ%uﬁ@u
uteand 1275 127.5 127.5 127.5 127.5 127.5 127.5
wendie 225 225 225 225 22.5 22.5 22.5
wdatLan 25 25 25 25 25 25 25
wdatlng q q q q 4 4 4
] 15 15 15 15 15 15 15
weandean 3 3 3 3 3 3 3
\nae 3 3 3 3 3 3 3
lln 0(0%) 50 (20%) 85(30%) 135(40%) 50 (20%) 85 (30%) 135 (40%)
dufu 280 250 250 250 250 250 250

VUG - FNARRIN 1 AD ansAIUAY

dlow3oudrunaununnsei 2 ﬁqﬁmf’haLﬁuﬁamqaumﬁwmiﬁuLLawamewamﬁwﬁumu Frethsius
917 Tuevealii u FR-35 anug 3.5 G0 ANTeu 160 ssmwallea Usvanu 2 - 4 i ihluinsuunseay
Fusfu udreuldihiud 180 ssmeaida uiu 10 Wil ndeguulmenditviiniads 10.18 £1.18 nu weyuutl
voaudiiadetnin 13.25 + 1.83 finsinefinldZesay 21.03 - 37.03 w3197l 3 uazamit 3 uas 4

M15°99 3. dwdnedenisinisfiaveandaunes dwnaundindisiniuasudindisduiiounwesmnisuauiuy
ASILALT LAy d99TUnDU

Awnans
dunau

TR 1 TR 2 TR 3 TR 4 TR 5 TR 6 TR7

R RREGE wuuASaAen aoiumeu

utlandaeidn (NwW)
ﬁ?ﬂﬁﬂﬂé”m 10.53 9.88 9.67 9.65 11.14 10.95 11.2
ﬁmﬁﬂuﬂumzﬁm 2.92 2.52 2.28 2.03 4.03 3.60 3.71
% NISLNIEHA 27.73 25.51 23.58 21.03 36.18 32.88 33.12
wtlsndleduiiouna (LM)

ﬁ?ﬂﬁﬂﬂé”m 10.63 10.7 10.43 9.18 11.87 11.08 10.18
ﬁmﬂ'ﬂuﬂumzam 2.80 2.68 2.54 2.09 4.4 3.7 3.77
% N15LNZHAN 26.34 25.05 24.23 22.77 37.07 33.39 37.03

2) Ipsgvinun el wazAnd
2.1) muTU M1U3F AOAC (2016) 930.15 thndndasinseuliduiedsniu eulngldgeuauoud
aamgdl 130 esrugaded WJunan 2 Hilus andwhuildlagaanuduiclibusddaimin idraunindaegns

eUMINAIN
2.2) Bz ledulagldeseatnlotu Buchi B-811 Tnald3s3iasnzih AOAC (2016) 954.02
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2.3) Y@@ Hunter Lab lagldwaduiivuin 2.54 cm. ihndrwevyundaeaiinlilindu wenanizuds
Y v a ° [ s v v g w1 a
7iMApUsBNU AL UA WaLLRanun ldlUwadwAIvUIn 2.54 c iy JRAnd L*a*b*

3. M3ATevidaya
TnonaaounmamyaUszamduiadud nau eduda wazaruveulassin Tnegfiiunsindudie
LULYIRABUTLANAATITOU 9 AL (9 - Points Hedonic Scale) $1uaundaas 10 A 3 41
Ansginisvonsuresiustnadenandamt TinsigiiiaTed ad AUSutanutu wasAUTiaidasy
lAgN1599uNUN1IARBLUUgNaNY el (Complete Randomized Design; CRD) N133LAT1#ANMMLUTUTIUMEY
ANOVA wazilSouiflsuaadelnedsnissusau (Duncan’s Multiple Range Test; DMRT) fisysuamuidiosiu 95%

i 3. ndneduilowseuyulmenduraudand e uiiowa
1 - amanelae TR wiadssa Weoui 25 ey Wwgu w.e. 2562

i 4. néneduiiewseuyunmend uneutisndaediin
M : amenglag Juf - uigassa Wetui 25 ol v, WA, 2562
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1. nansUssfiuguansssamdudaiionTouifisunisseniuvesduilnadud nau savd waziile
dudavendnfasifiiBnsuauutiiiunnssiunasdrunandistuyfeld Fesinadednuusiioduda Tnodny
nsveufuvesiuslnasondeiduesuyuutimen TnevageunanmynaUssavduiasud ndu savd wasdnune
AINUNTIU PRELUUNAdUTULUUTAEINaAMUYRU 9 AZLUL Ima@’ﬁﬂhumﬂﬂwuﬁwmu 10 AU 3 51 N3BENSY
ﬁuaqéﬁiﬂmaﬂé’a&lLﬁuaU‘*qULLﬂnwammauLLﬂQﬂﬁaaﬂfﬁw WUIRAINLANANNAUBE19ITBEAY (p<0.05) V89
Shwazsusen el (st 4)

Snwaigdud TRI NW 0% egg nssuiBnanLuuaiaien Sazuuunisvonsududgeiiansiniy 8.20 uay
setauNAe TR 5 NW20%egg n351Aansnandastunoy finvuuunsoonsuriniu 8.17 uasTR 7 NWa0%ege wax
ﬂssu%%'mﬁmamm%umauﬁﬂzLLuums&Jau%’Uﬁ’]qmLvi']ﬁ“u 7.07

Snwaszsundu TR1 NW 0% ecg ﬂiiu'i%mamwm%uﬁm ﬁmLLuunwsaau%’Uﬁwuﬂéuamwhﬁ’u 7.83
30989U1AD TR2 NW20%egg ﬂiiu’Jﬁﬂ’liNﬁ&JLLUUﬂNL@ﬂ’J HAzLuuN1T8aUTUYINAY 7.60 waz TR 7 NWA0%egg
ﬂﬁmamiNauaawumauumiaammauuaEmaﬂwnmJ 6.63

ANBEAIUTATIA TR NW 0% egg ﬂiiu’Jﬁﬂ’]iNﬁmLUUﬂ%ﬂLaﬁl’J fiazuuunseeNiUaIfian se9asnie
TR2 NW 20% egg fAguuUUNITEDUSULINAU 8.30, 8.10, ANa1aU TR 4 NW40%egg kag TR 7 NWA0%egg i
ﬂ$LL‘L!‘lJﬂ’]iEJ@iJ%JUG?’mWUENm%NﬁJJLL‘UU@%&LaEJ’JLLauﬁEN%uGlE]uWhﬁU 7.67 wag 7.67 audeU

Snwailoduda TRL NW 0% egg ﬂiimﬁmimammummmﬂvLLuumiaamuamam 50989178 TR 5
NW20%egg nﬁmﬁmﬁmamawumu Wiy 8.80 wa 8.06 AuEU TR2 NW20%egg N35Isn1sHANLUUASS
{fien Tnsvensuliesiian wiriu 6.87 famsnadl 4

A1597 4 azuuwaden1sUszliuaunimmnassamdudandieiduleunseuguntamenudmanudndieunin
Wnswau 278

Aanaes & nau AU \odurta
TR1 NW 0% egg 8.20+0.41° 7.83+0.38° 8.30+0.47° 8.80+0.41°
TR2 NW20%egg 7.330.55° 7.60+0.50° 8.10+0.31° 6.80+0.66°
TR 3 NW30%egg 7.93+0.37% 7.30£0.53° 7.97+0.18° 6.70+0.70°
TR 4 NW40%egg 7.330.67° 6.97+0.19° 7.67+0.48° 6.9320.36°
TR 5 NW20%egg 8.17+0.70° 6.81+0.56™ 7.87+0.43 8.06+0.67°
TR 6 NW30%egg 7.73+0.49° 6.67+0.61° 7.87+0.35“ 7.60£0.61°
TR 7 NW40%egg 7.07+0.37° 6.63+0.49° 7.67+0.41< 6.87+0.87°
VNEWR) \3BILNY a, b, ¢ way b luanusiertuansdedinnuuansietuneadn (p<0.05)

ns = luanuAlifinnuunnAsiuneada (p>0.05)
1 NW 0%egg - 4 NW 40%egg MINANLUUASILAEN
5NW 20%egg - 7 NW 40%egg NISNaNaDItUnaU
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Aanaes & nau AW \odurta
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TR4 LM 40%egg 7.30+0.60° 6.63.49+" 7.37+0.76° 6.42+0.49°
TR5 LM 20%egg  8.03+0.81° 6.87+0.43 7.70+0.53 7.20+0.61°
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30%egg MINALADITURBLTIALLUUMIBENT UG 7.90 Waw TRE LM 40%egg mInaswuuAsuisafinssousy
tieuflanvinity 7.37

¥
A o

anwauzauLileduia TR6 LM 30%egg nsHauasidunauiinziuunseausuadiian sesanfe TR1 LM

v
a

0%eggN1INANUUUATILAYY LYINAU 8.39 uaz 8.03 MIUAIAU ey TRE LM 40%egg NSNANLUUATILABIINNTT
gousutouiign Wiiu 6.42

2. HANMTAATIRNAUAININGAT wazAd

2.1 manmsiesannututasysinsluty lundnsausiidnssuisnsnauuazaunanlafwansaialal
fauuandiunmeadi (p>0.05) rsduadsagssning 16.62 - 17.09 % wazdSinailviiuadoegssuing 1358
13.68% 39157991 5

2.2 nanmsiaszinunmavenindasindeduiiownuuliven nansinszsvdlundndasiulandae
sugukeven IAnuwansaniu Faen3197l 5

NamﬁLﬂi’]xﬁ@mﬂ’l‘WEa‘ﬂ,uwaWﬁm"m“fijLLﬂﬂﬂﬁ?ﬂﬁ’ﬁﬁ%‘mﬁwﬁmLLUUﬂ%ﬂLﬁEJ’JLLﬁ%ﬁm%umau NARA N

ANUUANAIMN9ERR (p<0.05) TnaAnd L* TR5 NW20% egg HA1adnegegaiviniu 48.21 709a3@a TR6 NW30%
egg Wag TRL NW0%egg iU 46.44 uag 42.94 m1ua1RU Ad a TRE NWA0% egg HiA1dunagagainiu 7.89
5098911A8 TR5 NW20%egg hag TR6 NW30% egg 11U 7.30 way 7.01 ANa6u wazA1 b- TR5 NW20%egg &
AELNABIGIgALYINAY 26.36 589a9U1AD TR6 NW30% egg way TR7 NWA0% egg Lyinfu 25.88 uay 24.98
ANUAITY P51 6
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M3197 6. WaNSIATIZARUNINE waznaall vesndeiduiiouneuguutmen ulwanutindreunin nssuds
NSHANLUUATIRET Wazaasluneu

a X .
. . . AN Tt
L a b %

Anaog

%

TR1 NW 0%egg 42.94+0.54° 5.57+0.41° 24.01+1.09™ 16.62+0.03 13.58+0.10
TR2 NW 20%egg 37.85+0.56° 6.51+0.24> 21.37+0.30" 16.80+0.28 13.61+0.10
TR3 NW 30%egg 40.05+0.67° 6.01+0.72° 22.19+0.63° 16.87+0.03 13.61+0.10
TR4 NW 40%egg 41.81+0.16™  7.89+0.37° 22.71+0.65“ 16.74+0.26 13.56+0.11
TR5 NW 20%egg 48.21+1.24° 7.30+0.31% 26.36+0.23° 16.99+0.48 13.65+0.11
TR6 NW 30%egg 46.44+1.13° 7.01+0.65% 25.88+0.47° 17.09+0.50 13.66+0.09
TR7 NW 40%egg  39.93+1.94° 6.90+1.38% 24.98+1.89"  17.06+0.50 13.68+0.13
NUBN0): 30N a, b TuuaRenfulansieiinnuuanenstusada (p<0.05)

ns =lifiAuuana1siunsaia

TR1 NW 0%egg — TR4 NW 40%egg miNauLLUUﬂ%\‘iLam

TR5 NW 20%egg — TR7 NW 40%egg nswatdaiunay

wan1sasgaanElunanSusldutiandisduiiounaiinismanuuuafafeinasnisnauans
Funou wanfusTiinnuuanseada (p<0.05) Tageind L* TR1 LM0% egg HA1a@319gegalyiniu 45.02 5998931
Ao TR6 LM30% egg uag TR3 LM30% egg Liniu 42.16 uaz 41.66 AMUa1AU Ad a TR3 LM30% egg AAALAS
F9gALiNTU 7.64 5098317AB TRG LMA0% egg waw TR5 LM20% egg ¥y 7.35 wag 6.99 auadu wazen b’
TR1 LM0% egg dAndindesgagaviniu 25.59 s839a9u1@a TR5 LM20% egg Wag TR7 LMA0% egg \infiu 24.28

LAY 22.99 ANUANU AIRIS99 7

M19197 7. wan1siasIsinuaInd uazmandl vendleduieuseuguutwmenudauudindiaduiouns
NIFUIBNTHALUUUATHALT WazaeItunou

dwnang d T T Togiu™
L* a* b*

TR1 LM 0%egg  45.02+0.84°  6.49+0.18°  25.95+0.45°  13.61+0.16  16.62+0.03
TR2 LM 20%egg  40.72+£0.30°  6.53+0.11°  21.64+0.16°  13.60+0.14  16.65+0.07
TR3 LM 30%egg  41.66+0.24°  7.64+0.16°  22.67+0.62°  13.53+0.03  16.63+0.04
TRA LM 40%egg  39.49+0.35°  7.35+0.39°  22.66+0.77°  13.63+0.11  16.77+0.24
TR5 LM 20%egg  40.35+0.57  6.99+0.12%°  24.21+0.69°  13.60+0.14  16.83+0.33
TR6 LM 30%egg  42.16+0.96™  6.13+1.07°  22.71+0.76°  13.49+0.01  16.78+0.13
TR7 LM 40%egg  39.94+0.80°  6.61+0.58™  22.99+0.29°  13.68+0.03  16.73+0.08
NS : 30N a, b TuuaRenfulansieilnnuuanenstusada (p<0.05)

ns =ludAnuLanAAuEna

TR1 LM 0%egg — TR4 LM 40%egg miNanLLUUﬂ%ﬂLﬁEJ’J

TR5 LM 20%egg — TR7 LM 40%ege nsHau@0siunas
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1hily 0% manasuuuAaAes TRT NW 0%egq Sinnssausudnu ndu sawi uazanunsougefian nsefudl Liiet
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Abstract

The objective of this study is to apply the Fourier transform infrared (FT-IR)
spectroscopy and chemometrics to discriminate the Hom Mali rice according to the
cultivation area. All samples of Hom Mali rice were harvested by four rice research centers:
Nakhon Ratchasima, Patumthani, Surin and Ubon Ratchathani. Learning set of Hom Mali
rice was composed of 59 samples of Nakhon Ratchasima, 63 samples of Patumthani, 66
samples of Surin, and 64 samples of Ubon Ratchathani. All samples were measured by
diffuse reflection infrared Fourier transform spectroscopy (DRIFTS). The infrared spectra in
the fingerprint region (1,250 to 750 cm™) were selected and converted into 1%-derivative
spectra by 4M-order Savitsky-Golay method. The spectra were analyzed by principal
component analysis (PCA) to locate the clusters of Hom Mali rice of each area in the first
three principal component space. Among the four geographical origins, the samples of Hom
Mali rice from Ubon Ratchathani were the most different, whereas the samples from Nakhon
Ratchasima, Patumthani and Surin were more similar. Soft independent modeling of class
analogies (SIMCA) was used to build the class models to discriminate the spectra. The
percentages of correctly classified (%CC) were 85%, 94%, 89% and 88% for Nakhon
Ratchasima, Patumthani, Surin and Ubon Ratchathani, respectively. In addition, the method
was tested with the independent validation set of 67 rice samples. The results showed that
90% of the samples were identified correctly. Through low cost and short time of analysis of
the combination of infrared spectroscopy and chemometrics showed significant potential for
accurate geographical traceability of Hom Mali rice.

Keywords: Hom Mali rice, Geographical origin, Infrared Spectroscopy
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Functional Properties of Mixed Broken Rice with Hydrocolloids
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Research and Innovation, Bangkok, Thailand
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Abstract

The objectives of this research were to investigate the effect of the particle size of milled
broken rice, hydrocolloid type on the qualities of rice cracker and texture changes of products
crispness after adding hydrocolloid for texture improvement. Rice cracker was prepared from
blended flours (wheat flour, rice flour, tapioca starch and modified starch). To study the effect
of particle size, blended flours were mixed with different particle sizes of milled broken rice :
1) milled broken rice with ﬁarticle size in the range of 50 -100 mesh (FM100 ), 2) milled broken
rice with particle size in the range of 10 - 30 mesh (CM100 ), 3)fine milled broken rice (FM)
mixed with coarse milled broken rice (CM) at the ratio of 9:1 and 4) FM mixed with CM at the
ratio of 1.1 The optimum particle size of milled broken rice was selected to investigate the
effect of hydrocolloid types: 1) konljac starch, 2) xanthan gum and 3) guar gum compared with
tapioca starch as control. The results showed that particle size of milled broken rice had an
influence on the rice cracker c‘ualities. The products that made from fine particle broken rice. It
also exhibited the thickest cell wall and the smallest air cavity and the highest hardness under
compression testing. From sensory testing the result showed that consumer preferred fine
milled broken rice (FM) mixed with coarse milled broken rice (CM) at the ratio of 9.1 (FM: CM)
to the others. Therefore, the particle size of milled broken rice at ratio of 9:1 (FM: CM) was
selected to study the effect of hydrocolloid type on the qualities of rice cracker product. The
results showed that h?/drocolloid type had an influence on the rice cracker qualities. In addition,
it exhibited thin cell wall and the low hardness. Hydrocolloid types were not significantly
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different in hardness tested. Moreover, rice cracker containing hydrocolloid types konjac
starch, xanthan gum, and guar gum) were less change in texture at room conditions than control
(tapioca starch. However, consumer preferred rice cracker containing konjac starch to the other

Keywords: Rice Cracker, Mixed Broken Rice, Hydrocolloids, Texture
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YosvuLUaneduueunsaulviliaAuNTaUT NN T

sudauisive
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1. IngAvuazNsIAIEY
w3suusanUanedvenssd Tnenisinanuadieiedesunauis (Pin Mill) wasdnuun fail
UangdnveuuzdunaziBen (FM) wisnlnen1sseulatsdnuariunsunssuun 50 Wy wastiudiuiina
ATUATI VWA 50 LY WAZANUUAZLATIVLIA 100 L2 (50 - 100 ) Yargd1iveunsauane1u (CM) te3eulag
M35aUUaETIIUARIUATUNSIVLA 10 1Y LASIAUAILTINIUAZLATUIA 10 WY WaTAITULATUNSIVUIN 30 1%
(10 - 30 L)

2. a9 UaNTANIAIUAT KAENIIUNIBNTNVRITINGAUTTLAINY)
msdseiunangivusiazeie laun Yarediueasiden (FM) daredniuaneu (CM) wlsdradn wland
annssiud1Uends wazansvanuls A1nuiemasuluavihenanisy 9110) deaunmvendniusivunUaet
winounseu lngdinsgsimaaeuauiimeiuaiiuazmasunenmvesingivildlunsndnvuuUatednusiuou
nsau il
- ﬁumﬂawmﬂLa?{mawmaﬁnum Tngldmznseaseu Test sieve No.30, No 50, No 100
(W ASTME 11 §%a Retsch GmbH, Germany)
- U%mmmm%u‘uaa*'imqﬁuﬁ“l‘?ﬂumimﬁmﬁwm M35 AOAC (1995)
- Usnaulusiu lusiu idhuazninlevestanetnunasziden (FM) fvunmeynialuis
50-100 W uazdaredniuaneu (CM) ﬁmmﬂaqmﬂagﬂuﬂm 10-30 1319 #1175 AOAC (1995)
- woAnssunsdsuuasanudunie veautwiinmeg Tagldiados Rapid Visco Analyzer (RVA) (3u
Model 3D §vie Newport Scientific Pty., Australia)
3. AnwmavasvuinaunaUatediIuasaAunINYIHEnfMTIvUNUATET1 UK UaUNTOU
3.1 MIANYINAVDIVLINDUNIAUANET1IUARBAMNNYDINANS NTVUNUAIETTIUNUBUNTOU WUINITNABDS
oonuiu 4 gnsfiuguiianmnsotusuifutoulald ndamdunanssnislaednunasdeadeuansduamey
laun dnsrdudatednnunazden Sopaz100 (FM100) Yaredriuane1usesaz 100 (CM100) Uansd1iunaztden
dovatediuanenu Sesaz 90:10 (FM:CM fisnsndau 9:1) wardnunasideasevatednuanenu Sosay 50:50
(FM:CM figmsndau 1:1) Tneldutlman (wilvand wledn ansududends uazansaiauls) naufuuaiediua
uiazmegaidvauansstuhnmsnansusdinusiusunseulusazgnslaowfousegismmuisnsudnnunin
7l 1 finmeaougunmvssuLvdseunseu Insniseusnelalasia Tenmgdl 360 °F wie 182.2 °C Wunawnu
111 il

LT eari e aueaEy i@ 28.41 nsu uiladhadh 2272 niu
aamiudnlzvwda 568 niu asdudnuls. 22,75 niu

nazilatedhoua damisian 1

¥

Wudnlwlaasuduwesdtunaudssunmudionas 50-53 AMaud auMeay

draried Kichen Aid @20m 31334 sua TuEa i

It

- 2 - ) e e o
uaav nUuiidrunanludadaamIeas Aute Clave

= - - = -
NguHNit 100 sam iy ai@ow 1T uaaiuiu 60 Ui
P P T T ) & .= T e
dleddands TelvduwsiudrowmSosTouniuntls Toildmauiun
woamaasgIIlssuag 1.0-1.5 datiuas

- P wr - e ol - —
UisuuwWasiudouauiau Mamuunil 70 samwaaldoan
VW@ LW 30 wid waadmdnadaldiduueiu

YUIRUSEUI 2.5 SIS argudFELiages

dnusiudasnads WWuwdsfanmzgauuniveatuman 1 u
—~ r e & f
T@edalnusulszumSesaz 10-11

wdatfudaodas TagawaaFnTrusudliodaalululanseaw

=l - - = -
MHEUWNH 360 DamItgaLdus Wurianunu 1 wunid
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AN 1 ITNSHARVULUA18TNMILHUBUNTOU

n. AnANTANIEIUNENNTRIHARfuTIvuIUaeT LB UN TR ot
- dnwauglnssond Lasniagaa wmaauimi%’m%‘lm Scanning Electron
Microscope %138 SEM (31 S-2500 8o Hitachi, Japan)
- mimaauaﬂwmumaamﬂﬂsmiamaﬂwmwmaamamaqmmi (Texture analyzer)
(SUTA-Xtplus @%o Stable Micro System , UK)

U, AMANNNIUTEEMENETE
2.1 NMsVegBUNTERNTUVRIUSINA
nsnageunseeNiuveuslaa IngnsuseiliununmmssamdulanisTsnsmaaeu
WUU 9-point hedonic scale 1unsldisnaaeunuulinzuuuaugeu %38 Hedonic Scaling 1§19 9 (1 = lilwou
UNTign waz 9 = maummﬁqﬂ)T,fﬂ&J‘wmaauﬂa%’aﬂmmwiuﬁiaqé’ﬂwmzLﬁaé’uﬁﬂuﬁmé’ﬂwmxﬂﬁﬂg AI1UNTOU
uazAUYIULAYTIL Im‘i%’ﬁmaauﬁ%wm 50 AU
9.2 ManeaeunsUAsunlanioduiademadeuiiiumsfindy
mimaa‘umimﬁ'EJuLL‘UmLﬁaﬁuﬁaﬁaaﬁmaauﬁmumﬁﬂwu gl sUszliununn
mwiumwamammﬁmsmaauLLUU Generic Descriptive Analysis (GDA) ImamwammwuwmwnLLmua‘U
nseuTiiTianazie 7 mm13muﬂumwmuauwmmawaﬁmmﬂ GovavaruTuduims = 4714 fgaumgdl
25+1 peruwaides) Wuan 0-5 alus wagthauuvansdunueunse v madeUAudn YL sUsTamdLTELY
fuauuds AnuTe uazaamilen Saanaiilddmsuudardnuunifuanadadu (Line scale) Aifinuem
15 wuiums vuduaseieeinUateniaedne 1 uiiuns TnonaaeudadoaunmluFosanuuds armine
uaraUuilel vemdndugivunvateduNueUNTaU Im‘i%’@’ﬁimﬁBhumi?lmuﬁi”mau 8 AU

4. Anwmavaimsidlalnsnaansanranuninvainaniusivuulaled1iuruaunsey

nsAnwnavesnsldlalasreanssnsenmnimuaandniunvunlalstuueunseuyilaeiinisudseile
voslalnsneaansd 3 viin loun udeyn wwuunuiy wagidfu @nuisvlnewn ueud wnfinoa rin)lugasi
dndenlute 3.1 Wisuisufugnsildamsviudsndadugnsaiugy uazsnsivaeugunmyesHanfusivuy
dmusiuounseulneiinnaes feiinarilude 3.1 (n &9 v) wegnimaaeunsWasuuadodudarsnaastlag
\dedinseiiiioduita fiszeziaan 0-5 Falus Tagsimsiann 1 Falus 19 adu probe wuu 1/4 ball probe
svozneadld 1 Sadiuns fennud 1 Sedwasdedud useiidudadunu 0.2 Tafudsodeildlunsiinmed
axUsznoume 4 g0 lawn Dlfansvdudiends 2) udun Sevar 1 3) Tduguunuiu Sevay 1 lugnsnisudn
4) Wiastiu Sovar 1 lugnsnisndn

5. N5IUNUNITNARDILALIATIZHHANSED R
N15ILATIEAHNANITNAADIAI8ITNI9ILATIZRAIUUUTUTIU (Analysis of Variance, ANOVA) Lag
\Wisuiieuanadededs Duncan ’s New Multiple Range Test iszdiupmnanieiiudosay 95 Taeldlusunsy SPSS
U 19.0 (SPSS Inc., Chicago, IlL., USA)

NaN153Y
1 wsvaudeioue weldlunmsudandniasivuuuatedrwiueunsey
imsndauwdetn Tnstvatgtivesssduuanazanuuin audsniswseuingavlude 1 lavaedn
unaziBundifivuineynireglugis 50 - 100 wy uastaeduameruifivnaeynireglutgag 10 - 30 we

2 N13ATRFRUANTANINAIUNEAN LasmeiuiaivasingRusiingieg
2.1 MINTTBVUINBYNIARABYDIAGAY
mamﬁwmammﬁmﬁummaumma?{maqLLﬂQLLﬁiaz%ﬁmimﬁﬁ'mdﬁ"m Sieve Analyzer Wua1 LUsU12147
uarutleand amsududsunas annsunnils WudﬂﬁﬁuuwmaqmﬂLaﬁaagﬂutﬁw 0.11 - 0.19 Hadwns drwularedn
uameuLazUanednunazBesiiuuineyniaade 0.21 uag 0.19 faduns auddu e 1 Taenuivane
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T1IUAvEUININTEANgauNAd UM NIUATINTIVUIA 10 LY WagANIUNAZLNTS 30 WY ¥T0uAIATWIA 10 -
30 1% 91U Fogay 69.93 uareuNIATWIA 30 - 50 WY uueray 29.61 dnudianetniunazideniziisey
A¥NIINTEAWIUINDUNIAYI 50 - 100 1 W NTgn YT iusesas 79.74

M13199 1 AININTELVUIABUNIAVDIINAUTTAAI

g AL TAIULAZLNTS * YUIA
v 2UNA
AIBYN UIARTUNTI ey ()
10 v 30 LY 50 LU 100 L4 M2 N
utlsg1ian 0.00 1.03 4.56 77.89 16.52 0.19
uieana 0.00 6.32 35.82 37.66 20.20 0.19
annsusiud U nag 0.00 0.12 0.20 1.28 98.40 0.11
annsunaLUs 0.00 0.82 2.34 2.86 93.98 0.11
Uanedniunaziden
) 0.00 0.04 0.64 79.74 19.58 0.19
Uanedniuaneu
o 0.00 69.93 29.61 0.40 0.06 0.21

Fineness Modulus

NUYLG) * mumaqmmaﬁaﬁ’lmmﬁmﬂajmﬁummaqmmaﬁa = 0.0041(2)
1a8 Fineness Modulus (F.M.) = Ha51U89508asNA19UUALLASI / 100

2.2 Vananaatu e lvdu 1 waznnlevasingauilélunissdandadoe
uuUaned1kLaUNIaY
nan1TAResUIaIA Y Tsiu Tuu i wasnnlevesingAudlflunisndmuusanediukuen
n3ou MU YanediunaziBen 50 - 100 w (FM) SAUSunmautu Wsiu lodu 16 waznanle Sevazlng
donidon 12.25 7.28 0.36 0.30 kax0.14 MU Yaredhauane1ulo - 30 we (CM) SiiuSinaninu iy
Tusitu oty v wavnanle Sevaslnethminden 12,62 6.08 0.22 0.14 uav0.48 AuEIU waznuiWaedn
upiivuneymAdnivTnalusiuganivaneinuaiidvunneyanelve)

2.3 maasunasrnuduniia vawdadanieg lneldinsasiannumia
wuUBeean (Rapid Visco-Analyzer)
MTlaszidnvarnsldsuulasmnumilaveuiilanie Tneldia3es Rapid Visco Analyzer
(RVA) Famn3197t 2 udladrudiing@inssuanuvie wudwqmmﬁLéuLﬂﬁaumﬂmwﬁm (pasting temp) WAy
88.98 aaAwalyd il peak time Winfiu 5.82 ufl flArAaumila (177 RVU) waasliiuiiudsiniduinnisnesin
voudinutidldenn uaglvmunilad Wesennsifinanseiifiouindn (Singh, 2005) wWefin1sanainisuantin
(breakdown) Fafuallsaneranumilngsan (Peak Viscosity) ausauniinman (Trough) wuinudsdnag
(32 RVU) wazuilsand (50 RVU) fidnnisuaniinlndifiosiu uiiiedosnitanisvdudends (194RVU) Wefiansan
ANuntiagnving nudwdsd1ad (287 RVU) uazudsand (201 RVU) franuniiaaamelndiesiu wininndd
annsududUsnas (180 RVU) a1nn1siasieianuniinveswts wudn nguudaaindayia taun wdsdnagdi (142
RVU) uazitleand (100 RVU) fi setback innndnguulsatntia Téun uldndends (78 RVU) fenrsnai 2 vhail
LﬁmmmLﬂqmﬂﬁ%mgqaﬁaﬁLm%mﬁmwwjﬂﬂmaqaﬁw AN seaAludedulaieuasiinnumiags w
mnmiinzanategsmadudleldsuusadou Srburi (1999)
idefinrsanansvdauusiinginssuanuviia wuirgumgdFuasudianumie (pasting temp)
WU 69.72 asrigaldes Iﬂﬁlﬁmﬁuqquﬁﬁ'uLuﬁaummmwﬁﬂ (pasting temp) vesansULIUa UL AT (70.78
saralded) ansusaulsil Peak Time Wiy 3.98 drndudleiindue fmnunilagagn (peak viscosity) v
396 RVU wawilrnunnnianuniingeanuesanisviudizuds (320 RVU) ilefiansaneinisumniin (breakdown)
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wuamsuiaLUs (181 RVU) fimnisunniin dosninamsusiudsndndntios (194 RVU) Wasananisudiauds
Fananafinsiaudsmianiiussianunudt (substitution) Ima@mauﬁammam%mﬁﬂLLﬂimqmﬁﬂismmmuﬁﬁw
yjlansendlnsiialuiiauts vildauudauswesiustludinuieanas gunaliSuasudanumile (pasting
temperature) anasuilianansanesialdluindu

P57 2 wansnsildsullasannudunila vesllestingnne Ingldin3es Rapid Visco-Analyzer

fegaud Peak breakdown  Trough Final Setback Peak Pasting
(AALVUVY, % o S ,

Yo Viscosity (RVU) (RVU) Viscosity  (RVU) Time Temp
TagNnInLLA)

(RVU) (RVU) (min) (°C)

wdenuan 177 32 145 287 142 5.82 88.98
wlsana 127 50 77 201 100 6.53 85.55
ansysiud1Uzviaa 320 194 126 180 78 4.02 70.78
ansvanLkUs 396 181 215 290 84 3.98 69.72

3 MsAn¥INaTaITLIRRYAIAUATEdIIUARRMN INYRIKNERT sl vuNUATEd LB UNTOU
3.1 dnwaInsseniauasuiawadlngldinias SEM

MIATIED LAY NGB INALAZTHIL TINNMARTIS 3 117 vowAnTausing 4 gns fanndi 2 Tnens
14 Scanmng Electron Mlcroscope fif&sene 40 11 100 Wi wag 300 Wi wudn KARSaeivuLUated Ly
nseUgAsT 1 WAz 3 zumNLsuaa‘mﬂuiumwi‘wwmmwm fnssemavuiaidnAsudiannnsyaneegin uags
auwlndideat sanmilzn uas 2 wanfausignsd 2 wwdnineaditussvindnssermaunsiige TS -
fauelug) dsnmdl 29 WeTouiivuiunanfusilugnsdug Taodlefinnsan dnvazvednssomauazuiiigsad
ﬁﬁuizwdwﬂwsqmmﬂﬁuaqqmﬁ 2 fugas?l 4 wuinasidnwarlndifesiu usgasia dnvarTnseoiniadivunmidn
i1 saanudsifvuineynadnduiinalusiusazansivganinutavuinoyniave1u (Garber, Hsieh, & Huff,
1997) Wefiuagsunudiuvesansfiag sy silindnfasifinssoinmuadnifisiy sdasaddaumn
it warnaveefvesktagadanas (Mesa, Alavi, Singh, Shi, Dogan, & Sang, 2009)

40x

100x

(n) FM100 (v) CM100 () FM:CM (9:1) (9) FM:CM (1:1)

M 2 MEAYIN 3 TR NLATEs SEM Nindavene 40 100 Uaz300 Wi Yeswdndasivuivatediunueunsey
nannUaetauavuneunadiaiy fl (n) FM100 (gasi 1), (¥) CM100 (gnsh 2), (A) FM:CM
#onsndn 9:1 (gmsh 3) waz (8) FM:CM Widmsndau 1:1 (gnsi 4)
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3.2 Mmaeseudnunzideduianaseudeiniasindnvailoduiavasenus

nanSurrunUareduiusunse v megeusnvuiloduia Imai’mﬁhLLiqﬂmgqqmﬁwm?m
nadeuileduiaveses wuimdnfurvunUatednuiueunseu ans?l 1(FM100) SlAussnagegagsfianiviniu
12.82 Tadfu fann5197 3 uansimandaeivunatednukueunseu gnsil 1(FM100) danmudsuazunninein
mm’hqmguﬂ Wewnannsiinssernmavundndiuiuann wasiinfusadvu fanmd 20 dvsundados
yunvatedausiueunsau gasil 2CM100) TAussnngaandfian Ay 11.24 Gy Fim151991 3 wansdn
wanfarivunUatsduiueunsou gasi 2CM100) fanue wnieningasdus leaunandndueaduns
nigasdu uazinssonnmavunelug faninil.dy Afidswens 40 war100 wih fetlinsznisanasveausanagsan
%uagﬁuﬁﬂwmwaagwquuazNﬁmaémamémﬁmeﬁ (Trater, Alavi, & Rizvi, 2005)

AT 3 AUTINAGER VednfTivuNUaet1IuLaUNTBUNAARUMEIATE IR Ny laduNaY0t0 1T
waznsUsEluAMEN YU sEamMAIRAAI8N15UTEEULUY 9-point hedonic scale vaInansa
uuUanednuNueUNIeU

qmﬁ USINAZIER AzLUUNTUTTRUANAN YUY NIUTTANT U
(Td) anwarUIng AUNTBY AMUTULRETIN
1 12.82+1.26° 4.72+1.47° 6.04+1.58" 5.68+1.24°
2 11.24+1.91° 6.20+1.31° 6.68+1.33° 6.44+1.67%°
3 11.38+1.77° 6.80+1.56° 6.80+1.11° 6.84+1.27°
4 11.33+0.89" 6.52+1.49° 6.52+1.11% 6.04+1.12"

UGMR: gAsh IFM100, g3 2CM100, gasit 3FMCM 9:1 uazgnsi 4FMCM 1:1
AIPNYIMAUANRAYAULLIPINLANAIAY LEADIANULANANAUBEHTEdAN19EDRA (P<0.05)

o

3.3 NINAFRUAMATNNNNUTEEMEURE Hr8n15UsEENIUY 9-point hedonic scale
HaNINAdoUAMENYNEN U MANRAYRINGNdnTvuN a8 UNTOU AIENTUTHELLUY
9-point hedonic scale W11 WaRAuRTUNUAIETNILHUDUNTOU qmﬁ 3 TAZKUUAINYOUNIAUAN YA UIINYG
ANUNTBU LLazmﬁmauImsmumﬂﬁqm FIm15797 3 WAz INAUTEUTALTINYDINER et WUIENAFRUTUYRU
NARS N qmﬁ 3,2, 4 way 1 anudisu medﬂQ’maawaumﬁmﬁm%ﬁﬁmmmaummdwamﬁ’m%ﬁﬁmmufﬁq
WazNAMHYRULAETINYDIHNERN M NUTEvadeUTIYRUNEAS qmﬁ 3,2, 4 4ag 1 MUAIRU

3.4 nsvadeunsiUasunlasdnensieduiadlsnioindnvazioduiavasenns

NARAUIYUNUA18T 1IN LB UNSOU 17'iLﬁu%'ﬂmﬁﬁaqummﬁﬁmL‘flunm 0-5 319 waznedoU
mim?{auwaqﬁﬂwmzLﬁaé’uﬁahai’mﬁLmﬂmqqqm’haLf-ﬁ'awmaauLﬁaé’uﬁammmmi ANNTINUEAA
mmé’uﬁuﬁ‘ﬁwdwmLmﬂmqqqmﬁ’uL’Jmﬁmzdﬁqﬁﬁamwqmwgﬁﬁm WU AUTINAZIEATDINEN SN T UL
ufunusaznamssnal ALty fannd 3 wesiiewSsuiioumanuturesdunsiwlugaanand 0-5 4alus
wuin wanusivuanedusueunsau gasi 20CM100) frnaudusnndiga fewiniu 1.038 (ailduanams)
LLazﬁﬁmﬁmiLUgamLUaﬂﬂ"]LLidﬂﬂﬁﬂaﬂu’mﬁaﬂ LLamjwamLﬁammmaﬂﬁﬁﬁaﬂ lesan amﬁ 2(CM100) &
Tnsse1nelngy LLaumuawaamamﬂamau mm‘ww 29 (AN§99819100 1¥11) Wﬂ‘mm@mmsuumﬂmimmﬂlﬂ
59952 Tnganuwmidenfiiiusnniui mm’mmmm%mmamamm% ﬁzNmiL‘w:umumaaﬂammmwmm%mumuaEJ
ﬂuﬂiumwgmaum ImEJLamiﬂimumJwaLLézjﬂmliﬂ (Lewicki, 2000; Marzec, & Lewicki, 2006) Immm‘wmmm
%uﬁ%ﬁaiﬁl,ﬁﬂﬂimgmiﬂj water plasticization (Gondex & Lewicki, 2006) wazdinalyi glass transition
temperature vasszUUAnAY Tnefhinidu plasticizer dwalinnubanguiiuiu thiliudwhliAanswdeuas
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veawanfusinegluannizvedsndrouds Aldnvaznsou wWie Widuvewdndossiifidnuas douys
gangu LLazngLﬁammmaﬂuﬁam (Labuza & Hyman, 1998) du3unanfnsivusiatsdnuiveunseu gnsi 3
(FMCM 9:1) ummﬂmuuawammﬂu 0.095 (lullduannisng) LLﬁm’J’]@ﬁli’lﬂ’liLUaEJ‘ULL‘UaQﬂ’]LLix‘iﬂﬂ’d\‘iﬁﬂuaHV}aﬂ
Fagapdsanunsevindign iewnniidnuarTnssemadiaiiaue o1atietestunsgaeuduanusseinie

mMeusnlannnIan U tanwuzlng e ﬂ?ﬂ%lllﬁﬂﬂl,ﬁll’e]

U L L]
16.00 = _ -
14.00 s __—— R e
’ P —'-_'_:;__..-----—-‘Q""__'_:.d_..":--" — * FM100
F 1200 ) ——_::"_"_:_—_:;r e & ¥y W CM100
k- —
L 8 10.00 A FMCME1
;6 ® FMCM11
= MLCP
E 800
6.00
4.00
2.00
0.00 v (alua)
[ 1 2z E a4 5

gl 3 ﬂ’]LLiﬂﬂﬂﬁﬂaﬂ ﬁuawummmmu,muaumauammqﬂmaammhwamauammﬁﬁaq
(TS Sesay = = 474, il 25+1 Barwallua) Natenge

4 wavaansltlalnsreanssdrennninvesruuuatediiwiveunseu
4.1 dnwaslwssomauazuiiawadlagldieios SEM

N19A52930UNMAR219 3 TRvesnBadneine 4 gns Kan1mil 4 #28n7514 Scanning Electron
Microscope 7if&aa81e 50, 100 wag 300 i1 wudwﬁmﬁmsﬁﬁuuuﬂawsﬁnLLﬁuaUﬂiauqmiﬁ 1 (¥an15vsiy
GUNEAYEN) ﬁm"IﬂL%aéﬁﬁuizmNIWiaa'm'mmu'mdwgmﬁuﬂ fanmdl dn (@fdsvene 300X) wazillnssenavung
iEnAsudnannnszgegin fanmil 4 (Mdsvene 50X) drundnfasignsi 2 (dudeun) gasit 3 Qusuunuiv)
wazgsii 4 (i) Sfueadidussinddnsseniadivasuns danmd 4u-s (hidmens 100X uaz300%) way
Tnssermasivunalngjningnsd 1 fanmil 4 Feazifiuinmsliudeun wwuunuiy wagiiiu sivlingesasidng
Wasuwlamnamen fie naadausiilnsernasuelngtu wasndusadinussridnseniaiidneasuind
ansitldlildaslelasneaansd iesainlelnsreanoedfautilunisinifuanutu luanavedlslasneanoed
anunsounsnegszninduianavesansy vilmAalassaieiidug vievesennienszaigeein(Gimeno, Moraru, &
Kokini, 2004) Tugns7 2 uazgnsdl 3 Tdnwazlnssonmefiianuaiiauesnnningnsi 4 fillnsserniauisead
Aanisuaniin e1aideannainnisléyn wasueuunuiuiinasenszuainer anumies uaznisavensvedle
unninslifsiu Seviliigasidnsliutieyn @ashl 2) uasusuunuiy @nsi 3) dunauausaiuussivlunig
veredlduinnia Jedesfunsuaniinvesaiumadliunnniinisléfit (gasi 6) aonadesfunismnassves
(Lazaridou, Duta, Papageorgiou, Belo, & Biliaderis, 2007; Rosell, Rojas, & Benedito, 2001)

100x

300x

3
=

(n) anrduiudirdzuds (w) udlayn Fowaz1 (") usuuvuiy Fasaz 1 (9) Aadiu Jovas 1
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2NN 4 PRI 3 TR 31NLASEY SEM M1nnaewene 50 100 kag300 1911 YaINan S usuulUangdniaEy
aunsouluudazans dall (n) ansvdudiends @ash 1), (v) ulayn Sevavl (gnsh 2),
(A) uuunuiy Souazl (@nsh 3) way (1) Mty Sevarl (gnsi 4)

4.2 Msvaseudnenzideduia dreiniesiadnuazioduiavasos

wAnSusruLUanetuiueunseuthumeade Ui nuuzidedura TnginAusnageaaseLAsemadey
\Hoduifavesoims wudwanfasivusaeduiueunseu gasf 1 (@mduiudevde) fausinageangsiiae
Wity 11.23 Sadu Fannsneil 4 wdeSasiouy g_jmﬁ 1 feuuds LLa%LLG]ﬂﬁﬂEJ’]ﬂjJ’]ﬂﬂ’j’]EjWiguV] \oenannsd
wifamadvin wazdlnssomavunadndiuounn uidondndaivuuuatedudueunseugnsi 2 3 ua 4 Ins
sl%laimﬂaaaa&Jﬁﬁmmm@qqqmﬁ"ﬂmfﬁgjmﬁ' 1 ﬂy’qﬁmiwldmmaaasmﬂﬁ@mauﬁﬁmitﬁmLﬁ]aﬁqmwgﬁgwaq
lensondlnsfiamdiawaglaa wazautinisifaiuszinuvesiuviindug vilvudndusiianunseusy uazds
Wiqwﬁwﬁu (Mellema, 2003)

139 4 ATLTINAZIER VosHARSuTIvUNUAETIMLBUNTRUTMAARUMEIATDLATEY InAN vl duaTes
9115 karn1sUsEluAuan v UsTAMALRAAI8n15UTEIEIIUY 9-point hedonic scale ¥eq
NARSURVULUAETIMEUBUNTOU

qmﬁ USINAZIER AzLUUNTUTTEIUANAN YUY NIUTEANT U
(T6) anwayUsng AUNTOU ANUYOUlAETIY
1 11.23+2.55° 6.84+1.02° 6.80+1.51% 6.82+1.44°
2 9.09+1.30° 7.08+0.68° 7.80+1.05° 7.82+0.77°
3 8.44+1.01° 7.02+0.94° 7.10+1.30° 6.92+0.99"
4 9.42+0.72° 6.82+1.12° 6.46+0.84° 6.78+1.04°

= U so v

NG ﬁ@liVl 1 amﬁmuawmaﬂ ﬁ@liVl 2 LL{]\T‘UﬂiBEJau 1, ﬁﬁ]i‘ﬂ 3 uwrunnunuevas 1 HATERNIN 4 ANy 1
m?@ﬂ‘@iﬂ’]ﬂ‘Uﬂ’]LQﬁEJG]’]&JLLU'WNWLLMﬂ(ﬂNﬂ‘N LARSDIAULANANNAURE T AT NNEDH (P<0.05)
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4.3 N1IMAFBUAMATNNIUSEAMENRE Aaen15UsIULUY 9-point hedonic scale

a

nandagivuaIedILHLeUNTEY tNmMAdeUANAN BUEN1UTEEMEURELUU 9-point hedonic scale
wuisAndusivuLUast ke unseugnsi 2 (dudlayn) fazuuuniuweuiudnuazUing Anunseu waz
ﬂ’;’lmauimai’mmﬂﬂ’hqmﬁ 13uag 4 nn@mé’mmsmqﬂixa’mé’uﬁaa&J’mﬁﬁaﬁﬁ@gm’maaaﬁﬁsﬁummLﬁ?iaﬁu
Foway 95.nunsiusdiun wavuruwuivaduvuuinaseaumiled uaznistaveievedla Juililaseaing

YBIVUNLANWULNTOUTIUTY FINAITIALLULNTEBNSUNNAU ST ANA AN

4.4 nswWisuwaadledudanadeudeiniasindnuanzidoduiavasens
wdnfusivuntatsdunueunseudafuinufianzeumgivenduia 0-5 Hlus uazirdiodg
wamﬁmsﬁmmaaumLLiqﬂmqqqfﬂé’wLﬂ%‘lawmaa‘uLﬁaﬁuﬁammmmi INATINLEAIANUFUNUTTEUINALTINA
g_jqqmﬁuLaaﬂﬁﬁgﬁﬁqﬁﬁamwqquﬁﬁm (n il 5) wun ﬂ"lLmﬂmqnqmaqwﬁmﬁm%ﬁLLuﬂﬁuLﬁ'uﬁummwzLam
T R LT TErY (gdvannunsev) wazidleiSsuifisumanutureadunsilugisszeznandl 0-5 $lus wuh
wamﬁm%muuﬂm&Jﬁﬁnl,l,siuaumauiuqmﬁ 1 (dansvsiudUenaq) ﬁﬁhmm%’uumﬁqm Ay 1.862 (ldla
uang) Temsasuudasiusinagianuniian Jainsgardeniunsoulisaiign
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24.000

21.000 - o Emiviuiuswds
18.000 L -~ B ysuuminy
= e * Ayn
E 15000 BT ¢ J
= - @ fivdi
=
g 12.000
g
= 9.000
=
6.000 -
3,000
0.000 - . . o an (-ﬁ'ﬂua)

0 1 2 3 4 5

A9 5 Ausanagegn (N) teawdndugivundaednuiueunseugnsnagnasisiislinane
Qaun IV (RH=47%,.90n91 25°C) Maaeines adusuviansuguunuiuiuiasiu

dlewdeuiiisufundndasivunvatsdinuiueunseuiiiulalnsneaassdaiinaieg Taua n1sld
wruwnuufosas 1 msldutaynfosar 1 uaznsliminufesasl wuirfidianuudsusei fenanuduosnin
nAnSausivuiUateduusunsouiildanfutud e ndanud s fi 0.729 0.898 0.919 way 1.862 HanINd 5
(laflfuaninisns) Fedinsgydeanunseviinitsdasarisuuuarsdnuiveunseviiliudeiuduevas uasds
wuinnsldlelnsneanesstierinlindnsasivunuateduiueunseu fdnvasinsienafidauaiiane uay
nfugaditusEmicinsienAldnvar e fanmil 4 é’m%’umamﬁ’m%ﬁ%’yﬂ v weuununduansdanig
dasnsiasunlasdusinageantesnitndndnsinldiiiuduasdaine Ssgadoanunseutiniy iesan
anuadnareredinsioInATinnI1 kazganuansalunsussssulunsvenedlduinninfaansatenis
uwandinveskaead fanmil 4 (Fr&mens 100X)

dsduazanusena
anUsema
1 wRsnimgiuudsinantaetmennzaffivuneynaunnisiu 2 uuu Ae Yaredunaziden (FV)

fyuineyniregluyig 50 - 100 Wy wazUaneduaneiu (CM) dvuineyniaegludig 10 - 30 11Y INNANTT
aTvdeuandAnIenuaivesingdiu wuiatgdniunaziden (Wi unzLnswLIaLEn) fUsunalusiuaand
Yanedauane v iesnndiuveaninleazaiunsavaliazidenldeinnitdiuvesanisulusiiu Savliduves
avunssiifivunalugni (wlsiifvuelngndn) fdsuvesninledudulng uaﬂmﬂﬁLLﬂqﬁﬁﬁmm‘Iﬂiﬁuqaﬁﬂﬁ
ansadalassadradumdie (cel network) liiedwalindnsasidanuudafiutu sonadesiunismaasves
Kerr, Ward, Mcwatters, & Resurreccion, (2001) wu3n LL{Jaﬁmumwﬂiﬁﬁ“ammagmmLﬁﬂawzﬁﬁ%mmiﬂiﬁuuaz
amsaiindy vildanunsaiislassadiady eel network lehenindmalduandusiinnuudaduiu

2 Anwignsfiugiu Eamdunanssvitslatsdnunasdendeuansiuaneiu) lunssdanansausious
Uangd1 N uauNToU IWEJLgE)ﬂ‘-1]’1ﬂZj(51iﬁﬁ’]ﬂiWiaﬁuﬁauiﬂlﬁﬁhuquﬁ/ﬂMMﬂ 4 g0 L qmﬁl (FM100) qmﬁz
(CM100) gns13 (FM:CM idasndau 9:1) gmsiid (FM:CM Aidhsndu 1:1)

HAUDIYUINEUNIAUABTIUAsBAMNNYRIHEATMNTLNUA 8T IMUBUNTOU WU HARSTIvLLUaTY
Fraudueunsaufindnanusediunaziden daanuuiannnimdnsusivunlatsdnuiueunsoufindnain
Uangdniuaneu IG]EJV’]I’WTJ’]MLL%Q&QJ‘LLu’ﬂﬁML‘ﬁlmﬁumﬁu591i’lE‘i’Mﬂ’]ﬂ%ﬂa’lEJ%/W’JUﬂﬁﬁéﬂu’]ﬂayﬂ’]ﬂazLaﬁl(ﬂ Wty
NANA Y VUNUaN8T1IUNLBUNTOU g_jmﬁ' 1(FM100) NammﬂLL%’memaL}mﬂazLﬁam%qﬁﬂ%mmam%wmﬁqm o
WiuAuanunsalun1sdaunig(Kerr, Ward, Mcwatters, & Resurreccion, 2001) Lﬁaqmmn’]wmﬁﬁmmmaqmﬂ
azdumziiviinaudinanfvilinnisuanesninnnd vilAnnsBanmefuvedluianaande inlassaiisvoaa
fudouss dwalindnsuidauudafiviuasnusonisuanin Tasudsiifouneyniadnniaediviinalusiu
wazaniniutu dmdundndusitusaisdnuiueunsey fuilaaveundndasiinanainUaetnuagasi 3
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FM:CM #i8n3ndau 9:1 dmfundndasiindnainatsdnuavuineyninazidengnsi 1 (FM100) fuslanveu
wanfasioglunariveuuiunans uinandusinseunseulduunindnfusivinaslglduaeduamey

3 uavesnisidlalasreanssddenmuainvesndndusivuntalediudusunsey nudt nsldudayn
weuumudy videfity iieiduastislunsBanmeunuaniviudzvds (@asmiuay) Hevilvusdansdousy
sunseuilinssenmiafifvwelng wasndueaditussnindnsienaiisnearue vilindnsurdaunsouuss
nsmwesiaanntu wasdidarmudwininanfaeildamiaiudends fuslnaveundesumidldutioyn  wou
wnufty wazdasiy audduluyndnungaunin esnnanmsliyn wasueuunuiuiinasonseuaiven A
wiled wagn1s8nveigveslauinniinislaiasiu (Lazaridou, Duta, Papageorgiou, Belo, & Biliaderis, 2007) 34
vilvignsiiinsliuteyn wasueuumuivdiunauaansasuussdulunisveemldunnii Ssdestunisuansinues
N adlaNNNINSIENSIN LazaenAd oIl uN1INAaBIUel Lazaridou, Duta, Papageorsiou, Belo, & Biliaderis,
2007 waz Rosell, Rojas, & Benedito, 2001 filévinnisdnwnavesnisldlalnsneaassdsenszuaineivediauay
aunmvesdevuutl wuhmsliusuunutudmadennautfveds shliladaruudusanniian uaziimunh
11N (stability)

G

WAaRAIATEIUA8Y wazvllnvaslalasaeansys (an1sududivends wlayn uwnuiy wagiasiu) dwa
senaunmiloduavomdniuriunaednuiueunseu wuiiludandunauvesuiaaeinunanden (FM)
wazUangdnuaney (M) i FMCM:1 $auifunis Wisudlayndosas 1 iHugesiunyay daelunsfugade

dulaveuuuaetiuueunseuliiininunseuTiuaNnTulaziuinAgeuTUNINAgA

daiauauus

hdoyansidelusesenlunsld Hydrocolloid wuunasmany eensefunsthluliuselovigdamdye Tu
nsUsuauaudivdadlianunsaunlyyszend Tdluanainnssusngg lavatevain andununisudn wasdal
AniATRTA

LONA1581999
Association of Official Chemists (AOAQ). (1995). Official method of analysis of analysis of Association of
Official Analytical Chemists. 16th ed., Association of Official Analytical Chemists Internation.
Washington. 1401 p.
Bourne, M. C. (2002). Food texture and viscosity: concept and measurement. 2nd ed., Academic Press.
New York., pp.171-189.
Garber, B.W., Hsieh, F., & Huff, H.E. (1997). Influence of particle size on the twin-screw extrusion of corn
meal. Cereal Chemistry. 74: 656-661.
Gimeno, E., Moraru, C.I., & Kokini, J.L. (2004). Effect of xanthan gum and CMC on the structure and
texture of corn flour pellets expanded by Microwave heating. Cereal Chemistry. 81: 100-107.
Gondex, E. & Lewicki, P.P. (2006). Antiplasticization of cereal-based products by water. Part Il Breakfast
cereals. Journal of Food Engineering. 77: 644-652.
Kerr, W.L., Ward, C.D.W. Mcwatters, K.H., & Resurreccion, A.V.A. (2001). Milling and particle size of cowpea
flour and snack chip quality. Food Research International. 34: 39-45.
Labuza, T.P. and C.R. Hyman. 1998. Moisture migration and control in multi-domain foods. Journal of
Food Science. 9: 47-55.
Lazaridou, A., Duta, D., Papageorgiou, M., Belo, N., & Biliaderis, C.G. (2007). Effect of hydrocolloids on
dough rheology and bread quality parameters in gluten-free formulations. Journal of Food
Engineering. 79: 1033-1047.

Lewicki, P.P. (2000). Raoult’ s law based food water sorption isotherms. Journal of Food Engineering.

7-208



43: 31-40.
Luyten, H., Plijter, J. J., & Van Vliet, T. O. N. (2004). Crispy/crunchy crusts of cellular solid foods: A
literature review with discussion. Journal of Texture Studies, 35, 445-492.
Marzec, A., & Lewicki, P.P. (2006). Antiplasticization of cereal-based products by water. Part I: Extruded
Flat bread. Journal of Food Engineering. 73: 1-8.
Mellema, M. 2003. Mechanism and reduction of fat uptake in deep-fat fried foods. Trends in Food Science
and Technology. 14: 364-373.
Mesa, N.J.E., Alavi, S., Singh, N., Shi, Y.-C,, Dogan, H., & Sang, Y. (2009). Soy protein-fortified expanded
extrudates : Base line study using normal corn starch. Journal of Food Engineering. 90: 262-270.
Noomhorm, A., Kongseree, N., & Apintanapong, M. (1997). Effect of aging on the quality of glutinous rice
crackers. Cereal Chem. 74(1): 12-15
Oates, C.G. (1996). Physical modification of starch. In Advanced Post Academic Course on Topioca Starch
Technology. Jan. 22-26 and Feb. 19-23, 1996. Bangkok AIT Center.
Phillips, G. O., & Williams, P. A. (2000). Handbook of hydrocolloids. Florida: CRC Press.
Rosell, C.M., Rojas, J.A., & Benedito, C. (2001). Influence of hydrocolloids on dough rheology and bread
quality. Food Hydrocolloids. 15; 75-81.
Singh, N. Kaur, L. Ezekiel, R., & Gurraya, H.5.(2005). Microstructural, cooking and textural characteristics of
potato (Solanum tuberosum L.) tubers in relation to physic-chemical and functional properties of
their flours. Journal of the Science of Food and Agriculture. 85: 1275 - 1284,
Sriburi, P. Hill, S.E., & Barclay, F. (1999). Depolymerisation of cassava starch. Carbohydrate Polymers. 38:
211-218.
Trater, AM.,, Alavi, S. & Rizvi, S.S.H. (2005). Use of non-invasive x-ray microtomography for extruded
biopolymer foams. Food Research International. 38: 709-719
Ward, C.D.W., Resurreccion, AV.A.,, & McWatters, KH. (1995). A systematic approach to prediction of snack
chip acceptability utilizing discriminant functions based on instrumental measurements. Journal
of Sensory Studies. 10: 181-201

7-209



The 2" Suan Sunandha National and International Academic Conference on Science and Technology; SsSci 2019

A5 UATINEaNALNULIAIaNIETUIULANE

s o 1 b a a o a d
4AUST AU Agay3nil wannwy YN 351 daninag) wuvs

v v

avimemsikarlnrInsUsrend AnInemansuazmalulal wninedeuignasys

email: asukontara@yahoo.com, dbeszzaj>24@ho‘tmail.com

unAnee

nuATeiiaUsrasdifofnmmiliveaiveanaumuinansielusuuna  Tnensdadongasiiugu
vosruwa wuhgnsiuguillésunsensumalssamdudannn 3 gas Yszneudae wllsirud 200 n¥u uils
i 50 n¥u tlema 150 ndu thaavise 200 n¥u Axd 250 ndu U1 200 ndu Bad 2 n¥u wey 2 3 wawih
ugun 2 n$u AnvidiiaivensauvesueaiinealurumalasfnuUinunisvauwmuinanefeeatives
Tunswdnusnadu 5 sedu Ao fovar 0 25 50 75 way 100 vesumiinimanseflilugrswuinismau
mauaammaamﬂsmmaam 25 feneweunnanulnaifissiuruumagasaaunu (p>0.05) uawiiAnunninu
mafnaunusheLeaiineaiesas 50 75 uaz 100 (p<0.05) Mnduthusmaiivauwuhmansedeueadives
fogaz 25 luneaeuiuguilaadiuiu 100 au wuduslandiulvgsevas 92 veusu uasuilaasesas 75 A1n
agiondnfusivummaiinaunuimanseueaiineatosay 25

AdARY: YULRA Wealiviea nsnawnunansIy

7-210


mailto:asukontara@yahoo.com

Using maltitol to substitute sugar in toddy palm cake

Sukhontha Sukhonthara?, Kanyarat Laokasem®, Chutima Rujira® and Sanpis Nonsee®

Division of Applied Food and Nutrition, Faculty of Science and Technology, Phetchaburi Rajabhat
University, Phetchaburi, Thailand
E-mail; *sukontara@yahoo.com, dbesza_324@hotmai|.com

Abstract

The objective of this study was to study the amount of maltitol to substitute sugar in toddy
palm cake. Three basic formulas of toddy palm cake were prepared and evaluated in sensory
screening test in order to select the formula. The basic formula consisted of rice flour 200 g,
cake flour 50 g, toddy palm 150 g, sugar 200 g, coconut milk 250 g. water 200 g, yeast 2 g,
baking powder 2 g and lemon juice 2 g. The substitution of sugar with maltitol at the level of
0, 25, 50, 75 and 100% by weight of sugar on toddy palm cake production was carried out.
The data showed that the color, taste, texture and overall preference score of toddy palm cake
substituting maltitol at 25% was not significantly different from the control (0 g) (p>0.05)
and higher than those with 25% maltitol was higher than toddy palm cake substituting
maltitol at 50, 75 and 100% (p<0.05). Consumer test was conducted with 100 consumers and
the majority of the consumers (92%) accepted toddy palm cake substituted with 25% maltitol,
75 percent of the tested consumers would buy toddy palm cake with 25% of maltitol
substitution.

Keywords: toddy palm cake, maltitol, substitution of sugar
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yuuaa Wurusilnedadu evuniidnvusniduutdimdendy yu o dndumavemmiu dwdseneu
vusmafelilonannuamafignien uilsirud nedl wasthaae G3ns uazang, 2561) vilsusmaduemisii
fanslulaiasm e wasndanugs Yagtuduilaelianuaulademuamsunniulasiams dymanudau
Wy waglsaidesuine fidunaainnginssumssuusenueims TasnisutsemuthmaluuTinauniay
Huamddyesrmisestiymidingn Ssnadinsuilaathmavesaulne wuihnsudlaataavesaulved
wudlthndiuu Taglud we. 2526 snsnsuslaatanady 12.7 Alandusenusied (all wazAny, 2550) sy
28.4 Alandustonusiol Ssgandiduurthds 4.7 witlud w2557 Kadudsesiummilitosas uazauaunisiu
thanausiay Julilsiiiu 24 n$u ve 6 Four @inaesiiia 2560) weaiinea (malitol) Huntaueanssed
(sugar alcohol) #A1unIM 0.74-0.95 Wihvesylasa uaglindenuwiniu 2.1 Alaupaed/n3u @eyas uazuas,
2558; gula, 2555) laviliiituy gnaadulddn silFseduihmaludongstuiinilasa (ssuea, 2551) fady
pnuziteTedaruaulafiasiaudiunanlundefusivuanadioanihmalagldmsliaummiuseaiveanauny
ihaanae iledusummdlunisfaunndnsusioumatman wasdumadenlijuilaaiifesnisquagunin

nnUszaeAvaInIITY

1. iefnwnsidueaiineanaunuihnanseluruuna

2. Lﬁaﬁﬂmmiaau%'wmQ"U?T,ﬂﬂﬁﬁm'aNamﬁmsﬁmuumﬁaﬁiﬁuaaﬁwaamLmuﬁwmamw
s2lguieITY

1. ﬂ’wmqmﬁugmmawuuma Tnevinsnanvunnalaefnulasisn1svina1niuni (2560) wazivinens
(2559) Buanwaiionta uls uazneilugranay wnaudhiui dose ldthnanse wnlihnmanseazais
walddunaniindoadly aulvidndu Tdnsugdoan niinld 3-4 %L’JIMQR]‘LJLL{N%HW“ dnlddensla tiludeiuionly
w3920 it nduiinliidu wagesnandrenyla itanunsiuau 3 ges TnedmuauTuudumaniomnd
M5197 1 wagdsziiununinmadssamduialasivunnaildunussidumassamdudalusiud ndu samd
dleduifa wazaruveulnesaudedimslimueu 5 ¥ (5-point hedonic scale) Tngdt 1 vaneds ldwauun
2 mnefis ladwou 3 manefs 1ae9 4 vanels veu uaz 5 vines veuun (i, 2536) Ingldinaaeudilunn
msilnelu uazduin@nulusviinendosedgmesys $1uau 30 au dadenangmsiilaiuaziuuauveugan
Hugnsitugiu

o a

M19197 1 TngAuiarUSuaEuNaNYDULAagAT Y

q

USunudaunay (nsu)

B PIAGE 3 p 3
gnsii 1 gnsi 2 gnsi 3

wiegnadn 250 200 200
wdaAn - - 50
wavinenesleu - 50 -
ilanna 100 50 150
dhanansie 250 200 200
neh 250 250 250
Yuvan 200 200 200
gan 2 2 2
AN 2 2 2
Yhuzun 2 2 2
GRGRNKY - 2 -
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2. Anwdnnavesnisliveaiiveanaunuihmansgluruumafiangan Tnsthgnsvuuniafiiiuns
dndenumaunuhmanseauniissdfunmaunudsueaiimealuruumalulfinuiesas 0 (gnaniue) 25
50 75 uay 100 vasiuiimiiatansts duUssdugunmynatszamduialud g ndu sand dedudta uas
anuraulaesiuseIsnisliiniamey 5 sedu (5-point hedonic scale) Ineldinmasuiilsiriunisiinduuazidu
thdnwluuviinedesviginesys S1uou 30 au Amdengnsfilisunnuveuguaniiierlunadeunisseniures
Huslaasely

3. Anwinseeusuresiuslag Tnshuuumaiinaunuhmanseseueaiiveadlésuasiuuauvougs
flgnande 2 s maaouniseniuvesiuilaadaduyanamlvludminmesyilaensduuuudadey d1uam 100
AU fMeIsN1sTiAMUgeU (5-point hedonic scale)

4. mAnnevinamsaia Inethdeyaildanmveaesiiesziteyansadalaslfumunimaasauy
guudenauysal randomized complete block design (RCBD) Ydayaiiliuniinsizsinanuuysusiu (Analysis of
variance, ANOVA) wW3suiilauauunnsiawesdnadedieds Duncan’s new multiple range test (DMRT)
TUsUNIUN9ada SPSS version 16.0

WNan1538LazaAUSIENE

1. msfndentunniagasiiugu
MnnsAndengnIiugIuTeuLLna INgasiug U 3 gns wuih fnaaeulfasuuumsseuiuus
nagas 3 nefinadnuuzmureunndunnign eradunamnandnsduents ienta wasihnansied
winzay Flivuunagnsd 3 Siedudaliufuds vietuauduly uasinnumiuiined wanafemsnail 2 fedu
{ifeiadengesil 3 Hugrsiuglumsinuuunailfueaiveanauwuthaanaessly

M99 2 HANTIATIEINNUTEANFURAVBVUNANATUFIUNG 3 0T

o A v o FATYUNAT
ANWEUSHNANNEUN ] p )
gash 1 gasi 2 gash 3

g 3.13+0.68" 3.26+0.58" 4.13+0.30°
nau 3.66+0.66 3.5040.66 4.50+0.57"
Sav 3.1340.68" 2.9340.69" 4.60+0.64°
\ioduia 3.50+0.71" 3.4040.60" 4534057
AuveulneTIm 3.8040.66" 3.7640.72° 4.66+0.47"

MU : a, b nuedis faenidsnysmuisiuluwuiveulianuuandseddidedAnsyiu 0.05

2. nsdnwnsldueafiveanaunuihmanseluvuuna

HaNIIYIAARUNISEaNS UNIUSEaALTATe LI aTiiin s wuseteaineaiiseiusieg Lanas
M5197 3 WUPIMITAUNUSELeaiiealuIuLIaTNaReATLLUSERUANLYEUR LA nAu sanR ioduld waz
mnureulngs YuLmaTnauussLeaiineadosay 25 lHSunsuuuAITOUAUE Ny SR oduld wax
mwmaﬂmmauaeﬂuﬁm 4.00-4.63 szﬁumwmjaumnﬁwaumnﬁam ?thjLmnsmmmuumaammum (p>
0.05) winnnIvLNIaTinauudeNeaineadeay 50 75 war 100 GRANELREAVINGR (p<0 05) Y muimw
nMsnauumanseieteafinealuliinaiiintuasinlddmaliruunauduazuiuiu weiiiemniana
ezﬂmamm@mamum‘i,uﬂ'ﬁLaiuasmuaLaam maimmummyuLLazsqumamaq (Figoni, 2008) 1aAT#NG wazAy
(2561) MenuindlodenaunuhmansessueaiealsiUludnueaniisosay 40 JAZUUUANYOUEININENT
muay luvugiifosas 60 Tazuuuliuansiisiuidniuangnsniuny Faur¥onay 80 ATWUUNITEBNTUNN
AudnvzanasegslitdfmeEa (p<0.05) Tnsawgnausa deduiandensuumaiimaunudeueaiinoados
av 25 luimmsnaasduduseld
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A1999 3 ﬂ%LL‘Ll'lJﬂ’JWZLI‘U@U“lJEN‘UUlIW]aﬁﬁﬂ’]iWWLLV]qu]aﬁVlE]ai%ﬁUml’Ns]

SEAUNISNARNUABUDATNINDA TUYUUAE

AnvazHAnA A . - ~ — ”
398az 0 J8ay 25 3988y 50 J98ay 75 J98ay 100
3 476+ 043  4.63+055 370+0.59°  3.36+0.96" 3.03+0.76°
naw 4.40+0.49°  4.30+0.46" 3.03+0.55 2.90+0.60" 2.80+0.71"
AR 4.33+0.60° 4.00+0.64° 3.06+0.78" 2.63+0.76° 2.63+0.66
loduta 4.63+055  4.30+0.74° 3.06+0.63 2.80+0.71% 2.56+0.77°
AuTeUlneIY 456+050°  4.33+0.60° 2.93+0.73" 2.83+0.67" 2.50+0.77°

MU a, b, ¢ MU Miavndddnyiiiuieiulukwineudinuunndseg1edidudfgyiseau 0.05

3. msAnwmseexsuesuslaeiiirevuumaiinaunusisueaiineatesay 25
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Development of healthy waffle from germinated corn flour

Sukhontha Sukhonthara®?, Prangsiyanee Singlek*”, Kanidcha buakerd®©and Poonsiri Thipnate®®
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Abstract

The objective of this study was to develop healthy waffle from germinated corn. Three basic
formulas of waffle were prepared and evaluated in sensory screening test in order to select
the formula. The basic formula consisted of bread flour 150 g, cake flour 100 g, salt 1 g,
sugar 15 g, yeast 4 g, egg 60 g, milk 50 g, evaporated milk 50 g, vanilla 1 g, butter 100 g and
brown sugar 80 g. The substitution of wheat flour with germinated corn flour at the level of 0O,
10, 20, 30 and 40% by weight of flour on waffle production was carried out. The data showed
that the color, taste, texture and overall preference score of waffle substituted with 30%
germinated corn flour was not significantly different from those with 10% and 20%
germinated corn flour (p>0.05). Consumer test was conducted with 100 consumers and all
consumers (100%) accepted waffle substituted with 30% germinated corn flour, 76 percent of
the tested consumers would buy waffle produced with 30% of germinated corn flour
substitution.

Keywords: waffle, germinated corn, substitution of wheat flour
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Mueang Phetch Local Food

Tanida Chanchai
Faculty of Science and Technology, Phetchaburi Rajabhat University
e-mail address: tanidachanchai@yahoo.com

Abstract

Phetchaburi Province is a province in the west coast tourism development zone.
Therefore, there is a route in the provincial area with a road network along the coast, the
landscape of mountains, waterfalls, and Kaeng Krachan Dam Park, resulting in provincial
identity and a variety of local wisdom, traditions, and cultures. The objectives of the research
on Mueang Phetch local food were to: 1) find out unique Identity of Mueang Phet local food,
2) improve Mueang Phetch local food into clean and safe food with high standard, and 3)
prepare one Mueang Phetch local food cookbook with 5 dishes. The research samples were
40 Ban Nong Makok villagers in Kaeng Krachan District, Phetchaburi province. The tool was
a questionnaire to assess consumers' satisfaction on Mueang Phetch local food.The research
results revealed that, from brainstorming of housewives and local wisdom scholars in Ban
Nong Makok community, Kaeng Krachan District, Phetchaburi Province, the 5 local dishes
were selected from 20 dishes and the recipes for Muang Phetch local food were developed to
be clean and safe food with high standard using non-toxic raw materials, or local meat,
vegetables, and fruits in the community. In the evaluation of the consumers’ satisfaction on 5
local dishes of Mueang Phetch local food, it was found that the consumers were satisfied with
Yam Phak Kut ( Phak Kut Salad), Tom Jued Kanoon (Boiled Fresh Jackfruit), Nam Prik
Mamuang (Mango Chili Paste), Tod Man Hua Plee (Fried Banana Blossom), and Kanom Kee
Noo (a kind of sweets) for 98, 94, 90, 88, and 86 percent respectively. The recommendations
of the research on Mueang Phetch local food are that the local dishes should be prepared in
the banquet, hotels, resorts, etc., to welcome tourists who come to visit Phetchaburi Province,
and that they should be also used in teaching local cuisine course to conserve Mueang Phetch

local food in Kaeng Krachan District so that thedescendants will carry on Mueang Phetch
local food to be sustainable in Phetchaburi Province forever.

Keyword :Mueang Phetch Local Food Identity of Meang Phetch Local Food.
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Developing the quality of palm oil with herbal extracts

Patinya Jiyipong®, Janchay Yossaksri?
Department of Science Service, Bangkok, Thailand
E-mail; patinya@dss.go.th*, janchay@dss.go.th?

Abstract

The purpose of this study was to produce palm oil with antioxidants for reduced
rancidity in fried food products. The three types of herbal; ginger, turmeric and finger root
were use in this experiment The quality determination of palm oil by using Peroxide value
(P.V.) and Acid value (A.V.). The selected formulations of palm oil with herbal powder were
ginger 2%, turmeric 4% and finger root 2%, their P.V. were 5.50+0.22 6.20+0.04 6.18+0.08
meqg/kg respectively . While the palm oil with herbal extracts were ginger 200, turmeric 400
and finger root 400 mg./kg, their P.V. were 4.48+0.03 5.60+£0.02 5.82+0.01 meg/kg.,
respectively. All samples also had A.V. lower than 0.6 in mg./g. The quality determination of
fried palm oil, the P.V. of palm oil with ginger extract was lower than turmeric and finger
root extract. For fried chips sensory testing by overall acceptance, they were accepted chips
that fried in palm oil with ginger extract. The palm oil with herbal extracts had stored at least
one year shelf life.

Keywords: Palm oil, herbal extract, peroxide value
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Husunsresefuslaeld esaniisenuanudufivvesansduaseiiniliiwadvhnuinunfuaznaedu
uziFaleliuasdansizsiegnaeliesuunaiiunniiuly

miﬁmﬂuﬂﬁﬁ?mmimﬁﬂuLLﬂadmﬁLﬂﬁﬁuadimﬁuuawfﬂﬁu yiliAnnauRnUNR Tavt@nisneninuas
muaiiudsuly mLuawﬁﬂﬁaﬂmﬁmﬂéuﬁumm’mﬁmaaﬂ%wﬁu (oxidative rancidity) (Allen and Hamilton,
1994) Ujize1eelneendiniuaziiniiiuszguesnsnlusiulidudivesndiauluennia lu peroxide linkage i
FENINNHUGER Feufnsordlanfneuuuieiomasananilethiuduiatueng wanfnaslnaniuainnisi
asnwolsddaduashifidfitogluisfugnlelaslada eandlad uasindwelsd gnivdsulassasraluidy
asUszneuiiudunsesiosnanie nstestunduiiuiaduisesiiiinnuddgannlugnamnssuemsiitelails
pvnAnMIdeudsannm mstﬁmmiﬁ’maaﬂ%l,m%’ua’m’ﬁa€J"Ué’?ﬂ"dﬁﬁ%mqﬂwmaqﬂﬁﬁ%maaﬂ%wﬁu Tawansil
az%’uﬁua%aﬁaizmaqﬁﬂﬁawa@aizma'ﬁfuhjmmsaLiwﬁﬁ%maaﬂ%m%’ﬂé’ UfATedvigauetn iAaduansi
dANuAIA (Branen et al., 1990) Lﬁ'aslﬁmmwamﬁmmﬂaamﬁwia@:ﬁim nsgNTIaesauavislaiivsenie
nsgnsasnIgy (Uil 283) wa. 2547 Foa matmuaUiinamsinansludhiuilivearieusenovemaiile

ey WidUTinaansinansialifiusesay 25 vesiwiln wngndavsedusenaunisiildusiune ae1msnien
Usnaanstnansiiuinasgiuiivue wazsmheliuifuslaatiedunissimieemsiauinsgiu

o entiuemisseniuuveding LﬁaqmﬂiﬁﬁaﬁmﬁaﬂqmiauLﬂuﬁ%u‘uawaq;ﬁﬁim waztdunis
Ugsemmsiivildanda ande mmginsudusnansiilianufeutuioswnsldfuasiionmaigs Jagtuaulne
uilnathifugsfiaussana 1,000 d1udnsel mavilnremmendfesdiinasgrusneqdunmunuiiieguninues
AUslaA HoNANTUTENIANTENTNENSITUFULET drinnuinasTIundndnsignavnssy (@ue.) lamnununsgu
wanAmaivuvy (nY) WermuauamNwYBINaR Yo IMenTiHanINdUsEnounsTussMAamAayuvuddio
NNNRN1AYDIUTENA LU UNY. 1038/2554 Anuaznalinennsou uny.107/2554 1038y UNY.29/2554
Muualiomsdna de1 weseanled (Peroxide Value ; P.v.) laifiu 30 fiadnSuauyaineseanledoandiause
Alandy fnen (2551) IeAnwnsUdsuammameninuaseiivenituildnens s Tiur dsfundu thifus
1 warihifudamdes Tngldukundreruuadundndusionnsiilinen wuire PV, veshsfuiinsdsuudas
gaqmﬁmi‘mam 15 a1 Tnedlen P.V. 4.21 - 7.34 ﬁaﬁﬂi”mamgaéﬁiaﬁwﬁu 1 Alandu (megrke) waziiusunauansin
arfiugumusundililunsmen

dagtuiFedinnsdnuiteiioannisldansfuiiudunseiadasiuunldarsansssuefunuans
Juasned Jaswir and Che Man (1999) thidevesUsummunadeddindminfuududususudunvedan 1§
Anwnisldasdunnineendnduainsssuninasluidulduloddunaznaaemeniiunys Tnevnassuayans
afaloalaisduoleoresin) vadlsaun3 (rosemary) w9 (sage) warnsndn3n luthiuundalowmduiivedmine uay
ﬁmﬂ%’wamﬁuﬂ%’q Fananrsnaasanuitansataanlsaunidwalinisveusundn Suslaeianis ndusaves
R ‘memmaaﬂmmﬂmmwammaaﬂwmuﬂi’mgLLausasmm TagaguAeansatnannlsaniiuazansadn
mﬂLaaaawaiﬁmLLuumiaamumammmuumammﬂﬁamwumw nansnageuiausiarsatnannlsainiuasian
mmmhmumimuaaﬂmmuiﬂLLamaumwwqmmuqa widleldnenluszuudeidesussansamueninty
anassenauiledensifiuUsunaesasatalfuiniy LazLilenngauanAm dhifuiikuniseaniglu 5 Su
wudamaisuluTud 5 i peroxide value wagen free fatty acid ifiuin
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fiwefes (2552) Wussiudnenmlunisdueen@ndu uwasmuSinaasuseneu fuednluiivfiudlos
voslneuin Weldiduastuiivluems wWu dnfn dnitudiosesnians fusenideunile Tnedniauisiu
uazualioziBen afndesvharaisfolesuen antussmedvinazaisoon wasvilursieeioteuuiuuy
wiidonuds (freeze dryer) wuiansiluednudnlufnirensardfinueda Wethumedeussuifisuusyansam
lunssufusswivansafadniofuiniiud wuiansadnandninanunsadudnsiuldfiniiniud Jouands
duhansataandnidenudululdlumshididuasdusendindulugramnssuoims
fluanlnslnevaneviauszneumeamsnguiluodndaduamsitiaudilunsiuoondiadu wazaunsa
mieldhelusioman iy Te aiu nszwne Tudsdasddgifasmamsiodnnisduasiuinunalunszng
913 anmsdniau Hretuanlunszimzemsuazanld uazliansiueendindudaduasiiliniudaluls Aed
9198598 (gingerol) uazlanteea (shogaol) war Fuaelsa (zingerone) (Humws, 2548) anluaiiuiiduuszney
fduansiueendindu ABATSNEN curcumin WU demethoxy curcumin, bisdemethoxy curcumin, diacetyl
curcumin (Department of medical sciences, 1998) ﬂssmamﬁaaLﬂuaagulwsﬁﬁauﬁmﬂ%ﬂssﬂa‘ummiﬁﬂ
yilamils uardasidauiRdumsiuoondndu mafinvmavesivhasanedeUiinaasussnounguiluednuay
Anuanansadueandiadulunssmeindes Ine sudnd uazamy (2552) FlMdiuirauddluninduansdu
ponfintuvesiintuagfuiinamesmsUsznaunduiiuodniidluiy nanisadadedvhasanesiametu Tdun
ordlan wovuea wmuea wash nuhasataezdleu uazansadaeniueaiesar 80 SusvAnsamlunisiu
ondindufininafnfenmiusauazii
\leannsuinermansuinisiulovislunisenseiuaunimuan fusivesuanlvlaiunisiuses
wnsgu Ingldduasuliiusenaunisianunsainudnenmuasenssaundndne THEAuwAINNInTgILLaE
Lﬂuﬁﬁanmimm@ﬁim ﬂm%Eﬁ{fﬂiﬁaﬂﬁuﬁﬁﬁﬁ]ﬂﬁgﬁﬂuaEsLﬁﬁWU%ﬂH”IL%QaﬂLLﬂ'E:\JIIU‘izﬂEJUﬂ’I‘iEJWM’]iﬁNﬁG]E]’Mﬁ
nealunansiiud wutlgmnisianauiiulundndus vliudesasifegnafudu Selddudesusilus uwems
fuses uny. wdlii1y wazrazideldsunisteyaaniimiivesdrinaugnamnssudandn wuimanis
Anszsindnfusivesuszneunsiian PV, guiusmsgiusavun uonantesifinldiuinsues B a nay
Ieneansuing Jeiindnosveavaneseivszautaymuuuidioniu Suluunanlumsiduieufuusnunm
ihifufieildvenomslifautilunsiestuieszaenmsiinoyuadaszanujissoentindudaiusummddd
AeldAnnauiu Tneldansatnansssupnanluihduiielusnsdusen fuunvaunouiunldnensms i
asulnsiuuedveiifeslfiduduyseneuluemns Tasiame 39 vilu wagnsvrne Ssdiansnguiluedndady
arsidauiAlumsiuoondnduld
nsAnwIsedssdnrhtuiiefumadenlunisuidymmdndenisiinnauiiuluems Tnenisiaun
AuaNTuRANE TR uyLadasranayunlfasadesturdorraomaineendindulundn fasiomvon
Fehfundududsuiitedldneasmmadosmnanusonuarudou uasnusemaBsuuUamanenmuasg
willéd wasidubhiuitnamaimiduivdedy wasdaluhiufieiivaesanansiausetugnssy (su1,2548)
Tngldansanfivayulnglne 3 3din Ao 39 vilu waznszvis tawanluthifudidy edudsgunmisuls
annsaduiaiderzaemaiianaviiulngldassssunAaniivdings uenanavanusauidymmsidendsan
nMsiuresemaven fasannisgyideniaasugia linyadliiuingiumansinens uastisdnergnisiiy
yosgwnIvenldundy
IngUsTAAYaINTITY
dovanammr i dunauansataulnsliaunsndosturieraenmafneontindilunantost
ownsen Jaduammuesmainnauiiluewnsven
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521Uy
1. nsfndonfivayulwaiilelfiluasiueendindu

1.1 Antdenayulnsindnwiantilunislesiunievsasnisiineyyadaseanujiseteendiatu uay
Anwandilunisiestunievrasnisiineyyadaszanufiteneendindu Insdaidentsiifiorgnsifiuiied 11
Wou atiuergmiaiiu 10 Weu uagnszeeergmaiu 11 Weu

1.2 AnwuTunaansusenauiluednsiu 1neldis Folin-Ciocalteu colorimetric  aUSunasansiiuedin
RN spectrophotometerIﬂjmimmﬁ’luﬂifﬂLmaaﬂ‘wmmLﬁumu 25, 50, 75, 100 way 125 pg/mliuu’lﬂa‘u
LLaﬂmmiaﬂmmﬂauu"stﬂa 29 vy uaznsze thluadnsgandunasiinruemadu 765 nm vhmslasigy
fhegay 3 91 Sufinuadils

1.3 ﬁﬂmﬂizaw%mwmadmié’usj”’aa%aaais (DPPH free radical scavenging activity) lngl#ia3eq
spectrophotometer Tngld@1sagaiy DPPH (1,1-diphenyl-2-picryhydral) fiszduanududu 5 mm Tu absolute
ethanol uarldansainanayulnie T viiu uarnszee TaAnagandunasiinrmeiadu 518 nm s
Ansizisegnias 3 9 Tufinuailld wasduamm % inhibition ilefnuUse amamwmaamiaumauuaaasw

1.4 Anwansddnlumsadnanayulng Ao 39 viiu uaznsze Taswdsufogansann 39 -mm way
nszvreluleniuea 95% uazinienarsuinsgiuluteniuea dinidiasigiaisdrdgydieinies Gas
chromatography (GO) Tngldinedut DB-5ms uay FID Detector vhnsiwszsegsas 3 41 Suitnuaiile

2. MwAmbidumaumuoendnduainasulns

2.1 mawdonogsanulng fo T4 vty uaznszans eg1sar 1 Alandu shanuaretn wirhilidy
wHuU v euanou figungd 60 ssewaidea Wunan 6 Halus warualunadeadoati aanduivldgs
agilifluamaynUnatin

2.2 nswanayulwsndlutisfuindy efnwaudululdlunisldayulnsnenanluhiuuid
\esniiuiinnsilazmndemsthluldvesifusznounsermsvenlusefugueu Tngldayulnsnouuriaainde
2.1 Feanulnsnaviina fovas 2 4 uax 6 ldadluraufiiussguntuduniineg 1,000 fadans waslsidntundn
Upehaiin viimsiugyniuaay 915 12 $2las auasuimun 5 $u 9ndunsoninduderiiunuiuanszniunses
\Wes113 Ldaudrussgtuvinninleadin

2.3 mawaansataanasulnsluthifuindy Tnsmsatndoionuea femsthayulnsusands 2.1
affasaelenuea 95 % s 600 fiaddns (3:1) luvaauiiues 1,000 faddas waiialy 5 Yu lwdmniuaz
2 s mﬂuumagulwwLL“UmsJmmazmammaummzL‘Mammmm Vacuum rotary evaporator wqﬁwgm 30
osrniaifoa unzthansafndldluuiina 200 400 uay 600 fadnfusoilaniuvesayulng navludsuunda
Y3115 1,000 Haddns waliidriuwaUnshatin vinsiwgmniugag 7914 12 $las quAsUAMUA 5 Tu 91T
nsonsuduraNaylns eI LA NSEaN TDNUDS113 S auduTsTlurinuiaUnatn

3. miﬁﬂ‘mmasuaﬂmi@huaaﬂ%m%’wia@mmwﬁwﬁuﬁé’ﬂhjmumimm

Anvnavasansiueendndunnaylnssonmuamihiuduusuiiieutuamuamhiudiduiilinem
asfueanTatuanayulng "3meﬁ@mmwﬁﬁwﬁ’zysuaqﬁwﬁumaumsaﬁ’m 1auA A Peroxide value (P.V.) kag /i
Acid value (A.V)

3.1 1AT1EYiA1 Peroxide value (P.V.) a138 AOCS official method Cd 8b-90 (2011) lngisiegne
%ﬁuﬁmauagﬂmﬁ'mmLsﬁ’u%’uﬁu’a 3 sydfy Femiinlilddminfudueu udwhazanenauvesarsazaslels
onuLarnIResdAn (4/6 VAV) adld antfufuasazanslnunadedleleladuasiindu udlmasnansazas
feansazaneladeylnledamn Ingliudaduduiiames dunanaudsunlamemsazarsandwdenudh
SuomnFeriudulifiviedsssufvesniiiy Tufinuanmmases

3.2 Apesia1 Acid value (AV) 71338 AOCS official method Cd 3d-63 (2009) Tnedsumiindreeng
fwﬁuﬁmamﬁaﬁmmﬂaquiwﬂﬁ’lﬁﬂfmﬁﬂﬁuﬁuau Wiansazane 95 % wuea 50 Naddns wenlvansitegaway
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ety udlansaansavanemeasazareladeulansenled 0.25 M lngldarsazate 0.1 % Ausamdwiu
BuRames dunanisidsunlaswesansazaneandmviendudvuy Juiinnanisveass

4. mafinwnaTesaIFueanntuseamnmihufiHunIen
Anwaunmiunauayulvaiouiteutuiiuldvauayulng (egsnugu) tagldthiugameass
frunsdadeniniiavayulnsadnisu waynavasasannayulnsludsiu Anwvauamiiuidli
nMsneaisuiisufuihiuiidiunismen tngldndnsusiiiduiunuresemanenie F1un3euiu diluds
whwitin 200 n¥u veeluthifu 1,000 faddns mUANANTIENMIVERTigamTl 150 ssrwaldua uiu 20 3undi uay
ﬁﬂﬂfﬂﬂuﬁmumiwamuﬁmeﬁﬂmﬁﬂwmzﬁ'ﬂﬂ A1 P.V. LAz AT AV.

5. MINAFBUNTYBNTUNUTEAMNAUTE

thudndasidrinisuishunimesluiiuinduanayulng veasunseensu nelimeaey s1umu
30 A fillonanstaust d1ud ndu dnwazdsng Snuaeieduia uaznisvensulassau Tnenslazuuuauvey
1-9 (9-point hedonic scale) uazthdeyaildluvhmsiinsginaIouiivuaiads

6. MafnwegnAvTentunaNalng

Anworgmafuresiifunaayulnsaingnsfidaidon Aanun1sudsuntases A PV, uag @1 AV,
Turdnifumn 15 %u (5231 360 Tu) WRsudoutudsuillsinasasulng thiuudumauanilng o 235 fo Tanauayulwans
Tty war e satnasulnsludniiy lnedulilueutDeein fgamgiives (35 + 2 osrwaden)

NaN15IY
1. msfndenfivayulwsiielfiduasiuoendindy

nsAnw B sUsenoufiueansaumesayulnsiidenlflunsnaaesi fo 3 vy uaznszee Toe
MsafnsEeLea 95 % sy 3 Anududuil 200, 400 waz 600 meke 1833 Folin - Ciocalteu colorimetric
FMTIATIER 3 91 wuiUSInauasUsEneUTiueanesls Ao 117.27+0.58, 194.71 +0.63 uay 213.78+0.63 GAE
mg/100g DW drudSunaansusznouiiuednvesuiiu fe 134.53+0.68, 157.95+0.58 uay 215.07+0.34 GAE
mg/100g DW uazUSunaiansusenauiiuednueanssene Ae 136.25+0.68, 214.01+0.50 way 239.78+0.21 GAE
mg/100g DW fennit 1 uansliidiuinilonududuvesansaimunntudmaliusinaansussneuiueaniiiuiu

250.00
200.00
150.00 -
100.00 uiiu

nseag
50.00

assznauiluadn (GAE mg/100g DW)

200 400 600
Aaazinziu (ppm)

Al 1 USunaansuseneuiivednsiuvesansainainayulng

miﬁﬂmﬂixﬁw%mwmaamiﬁug’aa%a@aiz 1ne75 DPPH free radical scavenging activity ¥11n13
AT 3 9 wamﬁﬁﬂmmiaﬁ’mmﬂayﬂwﬁgﬂ 3 9ila fimnadudu 3 sedu fi 200, 400 waz 600 me/ke WU
ﬂixﬁw%mmaamié’ug’qa%aéaﬁwaﬁa Ao 91.21+0.17, 80.85+0.26 uaz 90.66£0.26 % d1uUszANTAINYDS
nsdudseyyadassvasuiiu Ao 71.60£0.08, 81.22+0.43 waw 85.010.10 % uazdszAviamunanmstiudayya
SasvueInNIze Ao 84.52+0.41, 89.27+0.11 uay 88.90+0.67 % Fanwit 2 Feansatnaindaiusyansanlunig
Sfudieyyadasyléi Aaududu 200 was 600 fadnfudedlansy dmsvasatnanviuuaznszvedion
dduisturhlissaninmmesmstudoyyadassiuiy
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100.00
90.00 7 - %
80.00
70.00
60.00
50.00 fia
40.00 uifu

30.00 nsEtng

msdudeauyadas: (%)

20.00
10.00

200 400 600
Anuaiuu (ppm)

29 2 Msfudieyyadasyveansainainayulng

KNSR IzRasEAdRFaeeSes Gas Chromatography (GO) wuinansatnandsuseneudae 6-
gingerol Ay 6-shogaol  @safMIINviiL UsEnaudae curcumin a1saiaaInnsEYIsUTznaudae
dimethoxyflavone daduansiluodnddniiluasulnsusazvin uavdmaliayulnsivszansanluninduans
Fueendindu USinuansusenoufiusdnvesasatinindsdtesninuiiuuasnszes uinsdudsouuadasevie
anuannsalumsiuoendinduvesasatinndsdiussaniamaeniduuaznszns uazanuannsalunz
wihfiduasiueendnduresmlnslilfifudunuinaessauslulnsamsds widwsuatiuaensss
faruannsalunsiueendinduiivtudeuiinaumaiiuiu senadesiuise (2548) fisvyiaruannsalunis
vhwthiivesnsdueenfinduinnuudsiuinn msussdamihildAdeiaududuiuiu vieurseial
vty

2, miﬁﬂ’mmasuaqmiéhuaaﬂ%m%’wia@mmwﬁﬂﬁuﬁé’alaichumimam
nsAnwmavesansiusendindusionmamiiufidiliiuntsmen Tngdiaest A PV, uag A1 AV,

npaestn 3 a3t wasimannaeTIR BRI uTisuRalun AT SumEsE ulnane waziduud

waansannanayulng ilednidengnsnaaesiifien P.V. uay AV. tosiign Ssmanisnaaesilldnumsnedi 1

M50 1 nan153ATIEYeT PV, wae AV. Tuindulauiinauayulng

- anulnsg (%) ansanaanayulng (me/ke)
vilnvosayulng : :
! 2 4 6 200 400 600
o P.V. | 550+0.22 6.82+0.05 6.54+0.22 4.48+0.03 5.80+0.03 4.76+0.22
AV. | 0.13+0.02 0.22+0.03 0.24+0.03 0.34+0.03 0.32+0.03 0.32+0.22
‘U:ﬁ‘u P.V. | 6.43+0.05 6.20+0.04 6.51+0.33 5.89+0.05 5.60+0.02 5.70+0.01
AV. | 0.11+0.03 0.11+0.01 0.11+0.01 0.20+0.01 0.02+0.03 0.02+0.02
ARt P.V. | 6.18+0.08 6.91+0.06 6.48+0.07 6.72+0.01 5.82+0.01 6.85+0.01
AV. | 0.41+0.01 0.39+0.02 0.41+0.01 0.41+0.04 0.39+0.05 0.41+0.01

INMTAATIANUIIAN PV, vesiredentunu (ifudrduitlinauayulnsg) ddwiiiu 6.91+0.04
meg/kg MNTayan13ei 1 mysueendindulaeisnauasulnsasuiniuy wudrayulnsnaunsaandl P.V. veq
niuadldunnnitdegeniuau endunseens 4% a1 P.V. whiudegsniuau Tnguduidunanayulng

o

MnVsdiAndosninviuuaznszneedlidudAyn1eada dmiua AV. Tun1s19i 1 suhthduiidunauayulng

o o

niiudAosnintuasnseanglunnssaveglidedfymeata

o

o

dmsunavesansinueandndusenmunmiiuiidulaegldisnanarsainayulnsluundu Tunisiei 1
WUIIAN P.V. vosndulaunauansainanteiladosnitviiunaznsese aniutisn 400 me/kg dA1 P.V. 11nA11
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iiunaznszmsuszuaududy due Av. dhifutidunauansainanuiudiddesniduasnszmelunn
syAuAmNNTUeiTyd AR I9EtR

KaNIIInADINARTEuUNduNaNAUlng 11 2 33 whndengasayulnsusazviaiiannsoanan PV,
vonisuldinnfigauarlvien AV, liiusaiidmuslunasgu Tenswandaeisuauayulnsnduthiu 6gnsd
fnidonile tiuundunanens 2 % YUK 4 % warnsErs 2 % MNEIRU dunsuAndieTnaNansataTn
aaguiwﬂuﬁ’lﬁu 1(5’1’@@15#{@5%% dfuudunanansainaInds 200 me/kg Wi 400 mg/ke waTNSENE 400
mg/kg %nﬁwﬂuﬂwémwauayﬂwaﬁg& 3 ¥Un @w1snanan P.V. Gumﬁ;’lﬂuméuadlﬁ”mmdwﬁaaéwmmu (sl
wanaulng) wawdlen PV, anndn 10 meg/kg uardidn AV. fiounin 0.6 my/e dudurgsanvosthifurdy
U3lnAn IR gILTE U AU E N IANSENTNATITUEY 1.A.2503 WAy 1eN.288-2561

4, miﬁﬂﬂmNamaqmiéhuaan%m%’wiaqmmwﬁwﬁuﬁm'mmiwam

MnmaveaesHAniudunaamulnsuazdndengnsiildlude 2 idegaiiuduinavayulng
Afadenunaasdlimensims laglidinisuduiumuresormsmen 1annznisvendigamail 150 saen
waldea w1y 20 it Usinamsvendends 103U 200 S sethsuUndusies s 1,000 Sadans wavi
i duirinunismeniieuifiutufegnsmuny thsufilinauagulng) TasTinsigiien PV, ua AV. naass
%13 pds wediaTedlamuesed 2 duihunieviivenifiudogisussalugeegiifienmesditaadniieriing
nageunsramdudanely

AN5197 2 WANISATITIAT PV, ke AV, TuduunaunaunenLasiaanen

P . P.V. (meq/kS) . AV. (mg/g)u

NaUNLn iGNRIG NBUNDA /GNRK
ihifuuduitlinavauulng (auas) 6.91+0.01 | 8.63+0.09 | 0.26+0.02 | 0.29+0.02
UGN 2 % 550£0.22 | 9.69:0.07 | 0.13:0.02 | 0.26+0.02
UUNGLNAEURS 4 % 6.20£0.04 | 10.13+0.05 | 0.11x0.01 | 0.15+0.01
thiuU dUHANN TE AR 2 % 6.18+0.08 | 10.86:0.03 | 0.37+0.01 | 0.26+0.02
shifuhdunawasatinds 200 mg/kg 4.48+0.03 | 6.56:0.06 | 0.34+0.03 | 0.21:0.02
thifuuhdunasasatauiu 400 mg/kg 5.60£0.02 | 9.30:0.03 | 0.20:0.05 | 0.23+0.01
ihifuu dunauansaianszee 400 me/kg 5.82+0.01 | 10.38+0.02 | 0.39:0.01 | 0.21+0.02

HaNTIAEEINIaT 2 wutnhdfudeunenyngasiinauassusendadulian PV uaze AV. doy
ﬂ’jﬂfwﬁuﬁlﬂmamagﬂm LAn§IanHLNNINERLEs thiuldunauansafndefisziu 200 mg/kg HA1 P.V. oy
nimniiegelitedAyeata

NMFIATIE wuihifuhumsendrindsunds damaliien PV, veshiul dunauayulnaiudy
Tnethifuiinauansaininayulnsandsannsoand PV, Iddniniiuuaznszee uasiien PV, dosniifesng
muAy egldudfynsadidfissiuandoiu 95 % uawilrlsiiAu 10 meg/kg mu wage AV. feenin 0.6
mg/g suditmualilu wen.288/2561 LLazm'1:uQmﬁﬂwmmaaﬂfwﬁuma‘uﬁw%’wﬂnﬂmmmmgmmaaﬁwﬁuma‘u
Tuusmianssnyansisagy atufl 205 w.A.2543
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5. ANSNAFDUNISENSUN U MEURE

yagounssanfuresuilnaiifidendniusionnmen Tnsdenlddruniounenluirduundunayans
afma1nTa 200 iU 200 UAZNTYYIY 400 merke Inglinageudiui 30 Ay fiflsonansaugidndeulugud
ndu dnuazding Snvazieduda uagnissensulaesu Taensliaziuuauweu 1-9 (9-point hedonic
scale) wazthieyatildnneginassouifisuanadslagld Duncan’s multiple range test MsMA@aUNTHONTU
msUsyamduda [inandusimaaoudiuiu 4 fogns Winadmnssi 3

A15799 3 ASNAABUNITYBUSUVBINUSLNAVDINAAN NI NTEU (n=30)

nanSuNTIRNIY a ndu anvauzUsng | anvasieduia | nseausulaesiy
Wniuauilainauayulng . s ab abc 2b
) 5.93+2.00 5.68+1.79 | 5.96+1.77 6.36+1.70 6.29+1.46

(yAIUAL)

YnsfuunauNENaNsainYe 200 b s g sbe b
6.82+1.36 6.43+1.50 | 6.79+£1.23 7.43+1.00 7.00+£1.25

me/kg

Wniuaunaansanauiy 400 ab . abcd abed ab
6.43+1.97 6.21+1.57 | 6.29+1.58 6.68+1.31 6.46+1.55

me/kg

Wniudunauansaiansyye ab . abed ab ab
6.11+1.97 6.25+1.71 | 6.00+£2.00 6.29+1.96 6.25+1.73

400 mg/ke

mnews (a-c) fle AnafevesloyauiarynluwwInandfidnysdaiu danuunndsiuegadidedfynisatian

o

5AU 0.05 (p<0.05)

6. MsAnwIoIgNEL Ut uNANA LN

ﬁﬂ’mmqmilﬁmmﬁwﬁumamagﬂwa Tngfnnunsudsuulasos PV, Iuﬁwﬂuﬂqﬂ 15 u 9ntnsiu
Undunauayulng i 2 35 Ao Fwauayulnsaduiiiy uasiinauasatnayulnsluiu Tnedulflurnufida
afin flgamniivies (35 + 2 swniwades)

wamimaaqmsJmsmmawmuwamamﬂwﬂmmsmamamu"l,wmﬂuumu R PHISHNGRIIGY PV
togluundall Ao dhifunauviiung difunaudons dhifunaunssons LLawumumlmmamauu"Lm amwumuwam
asulnslngIBrauarsataayulnsludsiu e Py, andeslundsd Aeddunauasainainds dtunauans

afnanuiiu thdurauansannainnszne wazdfuilinauasadn didugasmeassdetanisiivlduulidesndn
1 ¥ flosandsmafian P.V. eandt 10 meg/kg Julurgeanvesiduuiduuilnnniy wen.288/2561

dsduazanusena

msﬁmm@mmwﬁwﬁuméﬂmEJwaumséﬁumsLﬁmaaﬂ%m%’uﬁﬁiuagﬂmmLLazmsaﬁmmﬂagﬂmﬁy’ﬂ
3 afl Ao B9 iU waznszne Tanuaunsolunmsihmihfivesansiueendindu Feuiiuuasnszaeyimiingdu
asfueendiatuldiifonnududuiindy udnshmihiivesansiueendinduresis lalldTutuaududy
wilouriiuwaznsyny aeandosiuiten (2548) fissyhanuannsolumsimihfivesansiusendiaduainiiy
ayulwsfanuudsiuinn Lllddaruansafisdumuenuduturesmsiauely

nmnasesthiu dunauaulnandldgnsiidadonto i dunandng 2 % viuns 4 % uas
NTLYIUHS 2 % AUEFY dawfwﬁumémammsaﬁ’mmﬂaa,gulm Isignsiidimden o ihifudumauansataainds
200 wilu 400 upznIzY1s 400 me/kg Beayulwsia 3 wia farwanusalunsvhuihiduasdueendiadu
\flosnausoane P.V. ﬁuaaifwﬁuma‘uaﬂé’mﬂﬂdwﬁaasmﬁwﬁumwm wazdAn P.V. Uosni1 10 meg/kg wazll
A1 AV. Uaenin 0.6 mg/g smLﬂummamﬁuaamuumamﬂmmmmmmumaqmuumaumwmmﬂmmm
ansnsauge atiufl 205 16,2503 uax 10N.288-2561 flevaraunmnwveshiufiHunsven wuindusauas
aftanTeannsnandn PV, IdAniaiiuuaznsze
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nMsnedeUMsELSUMsEamduia annansasidrunseunenlutiundunauasainainda 200
aiiu 200 uavnITAE 400 my/ks IngldEnaaeu aﬁ’mu 30 AU %aﬁmmaaﬂﬁmaaau%’uﬁnLﬂ'%ﬁjwaﬂlmfﬂﬁuméu
HANANTANAANNT Sud naw aﬂwmvﬂimg aﬂwmvmaama LLa‘”mSEJE)iJSUIﬂEJﬁM JazwuusnnnIdnseunen
Tudhsfulduneauansatnanaiiusasnszane mumamimaaumsaamumnanaamﬂaamuwammmw AN
PV. uay AV. Suhsuldunanansatnandediadesniiviusarnssany Wewnd PV, 30 udnsinsuinns
Fusnnvililsiduiivensuvesinaasu

msﬁm«m'1sJmiLﬁuﬁwﬂuwamﬁaﬁmammamﬁmamﬂﬁuvl,aiﬁasm’h 1 9 flesnndslidiinnduiiunay
il P.V. Uoeni1 10 meg/kg aaﬂmnmvﬂmmﬂmﬁ’;ﬁ]auwﬂimaumimmi anunsath Ui ndasausiioan
msdanauiivluemsven LLauLUuLmeﬂﬂumswsu‘mﬂmmwmuuawm‘umiwammmimal"d

dolauauuy

namsemeiUssAnsnmussasatnanaulns il udulsenovveniiugnsvnassannsaduds
oyyadassvidafumatinoninduldisda viiu uasnszune esmmindugnsvaasiasnsnandy P.V. uag AV,
Fodusailuadnddyvesnisiianauiive sifunenadly winsinansiseuldluaianisudn fesdnwinis
gouFuresiuilaalumenining wrendusardvesayulnsoiafinarenissonsunntasivowuilaafudhiiy
wanasainnaylnsgnstuariivsyavsawlunisannsianauiulusdn Susilan vasioriunausaamsyeg
ayulnsidmadsanisseniuuimdniueilinig

LONH1581989

NORAN W3NS, (2548). AUANUFVEITISAT AR INTYIFTN: BvEnavesTEmsarasemsSusImasyiuleadsuuniie
Uae nmz/umsmuaumamv Arentinus U yaamiadia). mvendemalulaE nsEIeunasuys. TN
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(nentinusUSyanTndin). uninerduuding. N3

fivgjos nugvdana. 2508, nsafnuaznIsiasgimUTinamUszneuiiuednluayulnsuassiniudureslne
U9TTn. urIneaeenIsAn e,
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