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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

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

-7-



' A aa

naULALl UATNIANENS

q

1

@) SsSeisi

1

FNARTINNTE WARNTIIMINT AT WS Auaou
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

The 2™ Suan Sunandha National and International Academic Conference on Science and Technology
8-

Tsspuwneiondsna

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
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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.Manussawee Dechkla
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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
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(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
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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

-14 -



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

National



Conference Sessions:

SSSCiZiTy

Computer Science and Information Technology (Group 2)
Phanurangsi Room C, 1** floor (240104598 & Yu 1)

Chairperson Co-Chairperson

HYemanT1sdandng Asaanise

No.

1.

ANURAEINGNANERS

VNI TvANA1UN

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.UNAS {AIDTIEN
auimeeNiunesfny 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

National

National

National

National

National

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

National

National

National

National

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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National
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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

National

National

National

National



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

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

- 26-

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
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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 (Foeueanusny U YU 2)

Chairperson Co-Chairperson

As.nANa dadgtey 819158 AS.AUNGY SRzl
inidevosfoRnseniugmansuasmaluladtanmdn i Fntaa Iy IngmansnIsinILasaunIn
AugRuUTIMNsIukazAllagYIn iR (BIOTEC) AEINEAmaRswazmAlulal unIne1dusvagaIugIu
drinauimunIneimansuazmaluladuiand (@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
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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 4u 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 (UaUBNANULAZN1IATIVAALLULIAENTTUNTINTIALA)

Poster presentation awards ceremony (WSNaUT At ausranUITINITUTELANIUAMDS)

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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The Use of Mixed Adsorbents for Sampling of Ignitable Liquid
Residue

Nisaluck Thakrua
Forensic science program, Graduated school, Chiang Mai University, Chiang Mai, Thailand
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Abstract

This study aimed to development of mixed adsorbents for effective adsorbed vapour of
ignitable liquid residue (Thinnen. In the experiment, The mixed adsorbents consist of polar and

nonpolar adsorbents. Adsorbents are primary secondary amine, chromosorb w, carbon spe and
C18. Sampling technique is indirect sampling, dynamic headspace sampling system. Before
analysis by GC-MS, thinner in adsorbents were extracted by methanol.

The result showed that the mixed adsorbents could adsorb ignitable liquid residue better
than single adsorbent. The mixed adsorbent consist of primary secondary amine and ¢18. Two

type of adsorbents were packed in a glass tube. The ratio of mixed adsorbents is 1.1. The

characteristic chromatogram of thinner remain which are found methyl ethyl ketone, ethyl
acetate, butyl acetate and toluene. After 300 sec, were found butyl acetate and toluene. The

result from this research could lead to an alternative way for sampling ignitable liquid residue
for checking and investigating scene in case of fire. Which makes it possible to find many types

of compounds rather than using only one type of adsorbent.

Keywords: ignitable liquid, mixed adsorbents, GC/MS
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iemuifigadunvunanliaiuisadvlessinevesarsnemdssiamanldedsiiuszdnsam
Tunseilaematdauialasulansii
52 iauisIve
1. miwmaaui’a@LLazamﬂﬁﬁiﬁumimam
v neiiaguazansiadiltluniside Iundgedu 73 & il (carbon-based solid phase extraction
(carbon spe), C18 ODS (C18), Primary secondary amine (PSA) waz chromosorb W) d1a uazteiuldl lngtunania
Avsivinazans methanol ¥39 Dichloromethane (DCM) U310 1.00 mL wagitas1zsinig GC/MS

2. MsseuaIsaraeiuues
WS EUAITATANSRULUBDSNAMUINTY 0.50, 1.00 way 2.00 % (v/v) USUUSUIRsA8@9inazate methanol
#30MvIazany DCM

3. MIATEUVIBUTIIYATY

nsussygeduadluvioussyfgaduiiduneufe thddussyiivanedunisvesiounds vunadusinn
gudnananielu 3 mm Lilesesiuigadu wé’qmﬂﬁ?umsa;éh@@%’u U3anas 100 mg uaznuaevieuindnsunils
s dviedalaudelfaneviedunds welfifeufundeaiulestme drudnduniseioutisiesioie
PTFE ledesiunmsvanvesiigaduluvazyinnsmaass Insussasngaduludngidin ammised 1

M13199 1 viauazUTinaesgadunldussgiunsieeduliigadu

ABANIAIAATY L . . 4 e e o~ anI1dIUUTUEY
(Ad—C; LTt eI 2 (Fhgaduriindl 1 : dgaduviied 2)
Ad-C4 PSA carbon spe 1:1
Ad-C, PSA carbon spe 3:1
Ad-Cs PSA chromosorb w 1:1
Ad-Cq4 PSA chromosorb w 3:1
Ad-Cs PSA C18 1:1
Ad-Cg PSA C18 3:1
Ad-C; carbon spe C18 1:1
Ad-Cg carbon spe C18 3:1
Ad-Cy carbon spe C18 1:3
Ad-Cyo PSA - 100%
Ad-Cy; carbon spe - 100%
Ad-Cyz chromosorb w - 100%
Ad-Ci3 C18 - 100%

4. naiiuiegnsleszmelagldnouduisigadu @dsorbent column)
lumsiivlessimeazaunsavilalaedagnaunsallimiauldanunugy 2.2 Lﬂm%uaml,azmuqmmﬁuau

W8 3.5 mUmin ndntanhifegedigesnsimseiladnlulundes Tarndewazynisiiulessvedunan

15 Wl vdsntu Wneavieussafgaduseniitevhmstranseonanigadulasnasie PTFE fifassl it
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Anduvan sean 1 suudaiuviesns weldlunishenenasdiiazaivadliluvie seauliansazareieilva
Husminaduaanuanyielvivian paantuLnasAleg1enlalUInseilaematin GC/MS

5. MIVAdBUAANTLUNSOATUTRw I AduLsassliauarUsEAvENmlunTYEanTUas methanol way DM

wibudagaty S1uau 1 vie de 1 siamgedude 1 afin1maaes Andsngunsaiflivaasy udsndu
VenansFIegnefiuued Usuna 500 ul asuunszanunfing udhdnlulundeafulessive antaliadngss uas
fudunsaude 4 Ingludunouvesnisvrarsasldusinawesiivinazats 3 sedu Ae 0.50, 1.00 uag 1.50 mL
WeRnwlseanSanwesnisezans TfvnazanseialawasUSunaiivanzeay

6. NMIVAFBUANINAINITOINIANTUVDIFIRATULUUNEY

Us39Igaty 2 vlalureussgiigedu danldlumsifiufodislessmevesiiuues Aneaasuunszan
Wi 500 pl wdrsdnlulunaeslany wazisuvihnsiitudietidlossmenuiited 2.6-90 4 Tngldfvhazans
methanol Y3wnms 1 mL Tumsszanstegluvieussfgadundanniumiasildnnnmase lWienesisemeida
GC/MS

7. MIANYINaveITEETIAMNIATIINUA ST meluasanGwmad

ihlssn Faflnuantilunsgaduresvadldroudrsidniadansaduingftoranuldluanuiiiome
wadlvs! uldveaeuilefnumavesszaziadensasianuassemeluasnomaanar Insneaasiee sy
\we§ U31nms 500 pl vienasuuusulisn au1a 50 x 50 mm nduiisliluesiiniuaugangd 27 «C e
0, 30, 60, 120 U@y 300 TW# AwdIU euflagihiagluldlundoufvlessmeifiovhnsfufedidlessmeves
fues Tnevhauduneunuidod 4

8. MINATIEWFIBEWATTEMY Inewatin GC/MS
degmndinsenlldlunsivaeiag GO/MS tnedmuaanignldlunisinseidsil

GC/MS

Instrument identification: Agilent 6890

Injection volume: 1uL

Carrier gas: Helium 2.0 ml/min

Column: film HP-5 capillary column
30 m x 0.25 mm IDX, 0.25 um Film thickness

Split: Split flow 1:50

Temperature:

Injector port 180 °C

Oven 40 °C, hold for 4 min,

rising by 10 °C/min to 280 °C, hold for 2 min

Interface 280 °C

Detector:

lon source 230°C

El 70 eV

Total run time: 30 min
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Tanaunsaluazarsiadldlunisnaasdlinuuuuulasunlaunsuvesiina1susenaudug u15uniu 39
ansaunianenen luldlunsmaasald

2. M3dmdenivefiuuesuaznsiasziesusznauresfiuiues

fiuruosiia 4 B fiafndesvharats 2 via Wisuuuy Tasunlaunsueglugie RT Ussun 2-10 w1l
Frvaratefianuaunsalunisatnastndifssty uanuinflarsursidaiinudield methanol iusvhazansus
Tnuileld DM ushvhazans tufie ethyl cyclohexane wag 2-butoxy ethanol fawandlunnsnsd 2

AN5199 2 99AUTENBUVBINULLDS

(2549)

Yo@ns

Sophon/
methanol
Barco/
methanol
Lion/
methanol
Advance/
methanol
Sophon/DCM
Barco/DCM
Lion/DCM
Advance/DCM
18n. 496-2553
N (2539)

33780

q

<\

acetone
acetaldehyde 4

n-butanol

<
<
<\

2-butoxy ethanol

ANIRN
<
AN

butyl acetate
benzene

cyclohexane

ANANENEN

ethanol

ethyl acetate v
ethyl benzene
ethyl
cyclohexane
ethyl ether

hexane

S S

isobutanol
isopropanol
methanol
methyl acetate
MEK

MIBK

m-xylene
p-xylene

o-xylene

NN N N N N N

v

asusznaunnulufiuiueskanaaiudesanniuiueskiazivie JeenusenauwarUsunuuesaIsnaneny 34
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18109 Wude toluene uay butyl acetate ludiuvaansAnwiluasail fgausrasdiiionmasiusznauvesiiuiues

q
v oA v v

4 e fe Sophon, Barco, Lion uay Advance #sldnadsiinaniundnsduuds dvhavaredilddainuaiuisousn
sefUsznevvesiiuefeenulddoudredlndifestu suiluduneunisinuideluasdenldiiuwedive sophon
WushunilunsAnnanuanansalunsgaduiiviues ileaandiuues 8%e Sophon flansUsznau toluene uaz
n-butyl acetate wAsdidruuansiinnnindvodug nhliaansafnwanuaunsalunsgeduansldmainae
Wi
3.NMIAdRUANANNNTOLUNTYATUTBIIgATULAaL YlALAENNTYLAISURY methanol Way DCM
3.1 msvedauansaraiy DCM (Hudawyens

INNINAFBUNETA NadeuANNUANA1e 2 gy (Fgadu, YSunuvessiiveas) lngldnsinsien
WUU 2-ways anova Ingld Peak area vesasusazylaiingy wWedasizvinanisadinuin fiftes toluene wihiduil
WUANMULANANINERR Tiaadesiu 95% Tnswnnsndlutladesuuinavesiiveasiaed Usuawes DCM 7l
¥gans 1.5 mL anunsonenanseenuldiigaislefisuiuTnaduild dusmaunsolunisgaduresigady
laflmnuuananeiuneans

3.2 MInad@eUaNIaras methanol Wumazans

NNINAFOUAIMNNEDNR NaFauANULANGIg 2 Tady (Fagady, USunaaasveans) Wneld A1g
ATITHLUUAULUTUTIU 2 179 ( 2-ways anova analysis) Tneld Peak area vasasusazsiafiny Tngsaunns
NAaeeba1LIsaNUBIAUSENEUYDITiuLLES AD methyl ethyl ketone (MEK), ethyl acetate, methyl acetate,
butyl acetate, ethylbenzene wag toluene

dlednsevinanieadfives methyl acetate wuin hifiauuansnsegafitodfynsada i
ANuLdesiu 95% uanain dadefufigedu uasTavesiivzans liflnasionisgadulaznisvzansvesans
Fanam dansuseneviifinnuunnsismsadfedsiteddy Tuduvesingady ufle MEK, ethylbenzene uay
butyl acetatelnefgaduusazsiinfiruansalunmsgaduasirsiuldunansetulasd

MEK gnaadudie PSA 1@And1 chromosorb w
ethyl benzene  gnaadunly PSA led C18

LVRT)

butyl acetate anaAtuAlY PSA, carbon spe, C18 Waz chromosorb w laRnIua1su

LVRT)
=] '

ansusgnaundanuwananansadfluniureslsuiuvesiigeildlun1sveaiseanuiuinian fe
ethyl acetate Ua¢ toluene gnazroanu1eie methanolluu3u1ns 1.5 mL ladwiiu 1 mL wagu1nndi 0.5 mL
SRR IELREAIRNERI

4. MINABUANNANTAIUNTANTUVRIFIRATULUUNEY

nmsnaassiriuinannsanuldidgaduidnudanuamnsalunsgaduloszive vosfiuiuesle
waneyiln IdedddinsUSeuiisunanismaaesiu asgiu ven. wazideniiiesansuszneuunssiiaunldidu
fimendnwalvesivussdmiunisidensad dude MEK, ethyl acetate, butyl acetate Wwag toluene Fady
asUsznoundninulalufiviuesily

\fiosannansuseneuiifumunlufialendnuel fanndafunndieiu nsldipaduiiisaiiniies 019l
Wgawe Fuhdgedunuunaunildlunisiiudeglessmvevesiuiues dgaduudazynaziidnuasveigliuy
Tasunlpunsuitednef fannit 1 anansaduiléfeuSeudisududesanfiousiuiuuesfinnududiu 1% wA)
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Butyl acetate

| Toluens

'.I'_il.l!L‘Huww&ﬂmwumm“m“mT.SI.TJIIBI-'HI”I\.-M!!H!I.I.ll]‘?ll.l.lilm

29 1 lasunlaunsuvedansusenouvesiuluesIINAIAduLUUNEN PSA 1 C18 /1 : 1

NANTNG 3 NManeaediiliiigadu PSA 1 C18/1: 1 awnsaasianvansUsznauiiiuesdusznouves

fuueslaluUinaiigimatesia dudigatu PSA : chromosorb w luigadugifeudefidania 2 vile EN
awnsagaduansiiluvinanidesninfgaduiluuranyingus 3nn15MaaeInUI fagadu PSA : C18 Ty

dasd 1:1 Huigaduilanusagaduansidreuded waswuansfinandeiulusimadunniigaduuuy
neuiasug fuueiildlunmsiesziil Sdndsenouainvans vawuuitauashifith dnitldidaie toluene il
Sasduiunnnineiingu dnasivdefiivsinatos uienanulivanseieddlnaduasiids dafunsisn
AR PSA uay C18 anunsngedvarsldluviinaiinnmivhgndueiindu esinlasaiiees PSA iuuuuiits
oeudn uae C18 Massaduitlifidhfsannsagaduarsiauuuiituaslifdly

AN9799 3 % peak area vosasUsznouRnUluAiuwe sl FFIgaTuLLUNaLlBlTsUTBU R UTIUILES 1% (v/v)
INNTIATINAIE GC/MS

fgadu* MEK ethyl acetate butyl acetate Toluene
PSA : Carbon spe/ 1:1 79.02 + 0.70 81.00 + 0.49 67.50 + 0.31 21.73 +0.43
PSA : Carbon spe/ 1:3 76.27 £ 0.74 72.97 = 0.46 71.27 £ 0.91 30.43 +0.43
PSA : Chromosorb / 1 : 1 83.00 = 0.43 70.21 + 141 67.31 £ 0.74 2331 +0.43
PSA : Chromosorb /3 : 1 84.74 + 0.72 84.97 + 1.27 78.56 + 1.12 24.17 +0.43
PSA:C18/1:1 95.52 + 0.53 11497 + 0.19 90.56 + 0.50 44.88 + 0.45
PSA:C18/1:3 87.10 + 0.34 96.86 + 0.99 87.89 + 0.47 32.45 + 0.46
carbonspe: C18/1:1 84.57 + 1.01 73.24 + 0.35 89.39 + 0.71 48.93 + 0.51
Carbon spe: C18/3:1 63.68 + 0.64 83.90 + 1.25 88.94 + 0.86 37.07 + 0.50
Carbonspe:C18/1:3 71.86 + 0.57 84.07 = 2.65 88.78 £ 0.72 34.45 + 0.57
Carbon spe 100% 67.68 +0.72 69.36 + 0.55 61.99 + 0.89 27.75 + 0.58
Chromosorb 100% 42.30 + 0.12 55.83 + 0.21 55.72 + 1.06 19.46 + 0.57
C18 100% 71.58 + 0.68 71.92 + 0.09 47.94 + 0.48 24.65 + 0.64
PSA 100% 85.68 + 0.36 72.86 + 0.61 89.41 + 0.57 20.38 + 0.56

5. MIANYINAYDITLELLIAWONTNTIVABUANTTEWETUAITNDINENNAIVDIRIATULUUH AL
= ' & a a ¢ a Y a s
1NA13197 4 WU % peak area Vesa15UTENOUNY 4 vllaninulufiuiuesifivuiu 1%(v/v) fivtues
fwwnldunuldanasdenansldlunaiiuuuinau Niililowinnsssmevesaisinertosivaiontazanudiule
Inefiaunsaisesdivyaiontaraufulavesanssemelafnuwlea dadl
0L58n : ethyl Acetate < MEK < toluene < butyl acetate
AURUle : ethyl acetate > MEK > toluene > butyl acetate



X
sl a

M19199 4 %peak area vosasUsEnRUTINUlUALURINN a1 NN sIdRgaduLUUR Ao B UL
Audiuues 1%(v/v) Iasizieeg GC/MS

MEK ethyl acetate butyl acetate toluene
Time (Sec)
(RT=2.02 min) (RT= 2.10 min) (RT= 2.16 min) (RT= 3.79 min)

el Sae 58.06 + 0.44 106.07 + 0.07 90.84 + 0.90 29.46 + 0.66

30 4748 + 1.14 48.21 + 0.96 81.27 + 0.10 25.28 + 0.78

60 38.43 + 0.31 - 73.56 + 0.15 20.58 + 0.69

120 - - 68.45 + 1.03 18.28 + 0.14

300 - - 62.22 + 0.28 12.83 + 0.53

Feaziiulaingaieanazauiulossdirfinsednuiu emuduiusvesisnuaudiningn Inasenis
JENEUDIENT Laefl @1358418 19U ethyl acetate Nfigafiansn Auduleas azaiunsaszmelasl assiudy
butyl acetate #3aLianiigs wavauaule Jufanisseivedn vililenainas 60 Jurdldaiunsansiany

v
o

ethyl acetate war#asan 120 319 lua1u150n599NU MEK 198§9a11150WU Toluene wag Butyl acetate
nasnIaEIuly 300 Jund

dsduazanusena

MnnsRnwaeiagadusuURal dntuiivlessmevesasnomddiaman Tneduainduneunts
Andeniiuiuesdefisoidenlfifusunuvesansnemdinmar lifnwarwamsalunisgaduloszivevesiiv
wefveasgaduusazsiinmugluiunsfnuiuiinavesiiszanswuindeld methanol 1Wusvg arunsnvzans
sonanigadulFAniinsly DCM Tagansfianmsiinsgsiosduseneuvesiiuueslagninniouiivudu ven.
wagidenansusznouiingedu wen. uniielfidufinfiauls vesfiuiueslunisided lnsdgaduudiazaiing
arwannsolumgaduasusznoufiuandtetu Juegiuamniutamesasssme uazigadu Tudsnnuantd
VDI TIEEL 9 §28 USneeiave methanol fl#lunisszansfio 1 mldlennasdldfgaiuuuunanlngld
Fasdnnazvinvesingaduiiuandstualdlunisgadulessive wuin dagadu PSA : C18 Tudasidau 1:1
annsgaduansiiiuesiusznouvesiuueslaluunadigmanssin Faiownain PSA fiandAroudnaiits daw
18 fautifuansliits arwannsnvesigaduiaosmiindsmusogaduaslafedtouarlsifidh uazdmudn
Igaduldininnslémgadurinfeuasideldfnuszornadensasianulessmevesiiuiues Inglidagndu
wuuRay fandns wud eriansuluainndn 300 Juni faannsagaduanslauia nmsAnwtinuia fiy
wesusazalniosdUsznouiivainvany LLG]Luaﬂ‘\]’]ﬂﬂ’m’mEJUQ’JR]EJVLWFIH‘H’]LWEN 1 8 o alsiiloamesion1slule
Tunussanuiiamgassldusaunsahludusumsdunsussgndldfgaduuuunaniiolfiiusgaduly
fupouresnsifiufiogns arsdeinadld Lﬁaamﬂmﬂﬁé’fﬁa@ﬂij’uLLU‘UNammmia@m%’umiiwaﬁgﬂLLUUﬁ%@LLazMﬁ
{15 Faduldarnded 4 Snavieudsuaruannolunsgedulossmevesiuueiandgaduuras sl
swuldifmgatusuuran awnsagaduanslanniinislddneduiiivssiiagier

darauauuy

fgeduuvunangidelafnu aunsalfidusudenlumaiiusedidlessmevesfiuuesld udidesen
fuuesiiansuszneuilinamduiiuueireutrmanmansinn wasudazaiafinrmunnanaiu ulaeily 9
ansUsznausmaniiliuanseiuanntn wu toluene, ketone waz alcohol gy wnaziiluldasduanuiiia
i Famsasinueiinvespaduuarivieresiuuesliuniu Winnefumsldifvlessmevesansiomaanan
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Synthesis of activated carbon from pineapple peels mix with
pineapple crowns by activation with potassium hydroxide
and sodium hydroxide

Punchavee Sombutsiri*?, Siwat Thungprasert'?, Sopittaporn Sillapapiromsuk®<

Faculty of Science, Lampang Rajabhat University, Lampang, Thailand
E-mail; ®punchavee_s@hotmail.com, "siwattawis@hotmail.com, ®s.sopittaporn@gmail.com

Abstract

Pineapple peels and pineapple crown are the solid waste produced from agriculture.
The aim for this work was synthesis and analyze activated carbon from mix peels and crown
of pineapple by activated with potassium hydroxide and sodium hydroxide. This research was
found that activated carbon from mix peels and crown of pineapple and potassium hydroxide
as 1:2 at 700 °c for 180 min and mix peels and crown of pineapple and sodium hydroxide as

1:2 at 700 °c for 180 min gave the best performance. The percent of iodine number adsorption

of both activated carbon were 1,432 and 1,687 mg/g, respectively. The percent of humidity
were 4.58 % and 9.53 % and percent of ash content were 11.6 % and 6.30 %, respectively.

Keywords: Synthesis, Activated carbon, Pineapple peels, Pineapple crowns,
Potassium hydroxide, Sodium hydroxide
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Effects of additives on mechanical properties of low-protein
natural rubber films compositing with lignin
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Abstract

This study aimed to investigate influences of hydroxypropyl methylcellulose (HPMC)
and glycerol (GLY) on mechanical properties d.e. 100% modulus, 300% modulus, 500« modulus,
tensile strength, and elongation at break) of low-protein natural rubber films compositing with
lignin, added to enhance the antimicrobial property of the film. Central composite design (CCD)
was used for experimental design in the range of 0-10 phr HPMC and 1-12 phr GLY,
respectively. The results revealed that both HPMC and GLY did not significantly affect changes
in those mechanical properties with 95« interval confidence. As a result, models representing
the relationship between the independent and dependent variables could not be obtained.

However, the visualization of data revealed that the influence of HPMC on the moduli was in
agreement with the fundamental knowledge of blending two substances with different
properties. The increasing of HPMC enhanced films: moduli, which is due to the fact that

HPMC is stiffer than rubber. The addition of GLY, however, decreased the moduli, softening
the rubber film. This was attributed to GLY acting as a plasticizer. Nevertheless, the influences
of HPMC and GLY were deemed not significant statistically.

Keywords: natural rubber; hydroxypropyl methylcellulose; glycerol
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Moughaoui et al., 2019; Raki¢ et al., 2014)
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sznandslinfeninnuiunsds e 9aen tngldszAuanudiediu 95% Budufiis Sequential model sum of

A

square (SMSS) iiansudugsanfiaunsnedludeaiiaziild 9nn15197 2 aziiuledn wanidurideanu (cubic

v
o v

term) fimuvngou wse Aliased Auaun1s3adu (linear model) Felgnnsidunatisusvassasluluaunisvinli
A1 F fidngedign v3e p-value silan sgrdlsAmuynmasd Susiv 0-2) &l p-value > 0.05 unansdy sz
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Source Sum of Squares  Degrees of Mean Square F-Value p-value
freedom

Linear vs Mean 0.0675 2 0.0337 1.7509 0.2229
L& " vs Linear 0.0028 1 0.0028 0.1335 0.7232
Quadratic vs L&' 0.0797 2 0.0398 2.5312 0.1489 Suggested
Cubic vs Quadratic  0.0826 2 0.0413 7.4972 0.0313 Aliased
Residual 0.0276 5 0.0055
Total 2.8007 13 0.2154

L&l = linear and interaction model

WanaaauAIMINYaLYRIEUATHEA LU Bad UA U9 (Lack-of-Fit test) Anuinauniswealuiiiva

[ - d.

Sufu 1-2 a1uliAn p-value > 0.05 (115199 3) FIUIUBNI1ANULUTUTIUTLARIINAUAITHAININATIAIIY

Y [
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M19199 3 wansnAaey Lack-of-Fit test vadaun1snadlulvadmiuAiauduessfe 1 gnu1andalaainnis

NARDI
Source Sum of Squares  Degrees of Mean Square F-Value p-value
freedom
Linear 0.1856 6 0.0309 17.5924 0.0076
L&* 0.1828 5 0.0366 20.7906 0.0058
Quadratic  0.1031 3 0.0344 19.5489 0.0075 Suggested
Cubic 0.0205 1 0.0205 11.6660 0.0269 Aliased
Pure Error  0.0070 4 0.0018

' L&l = linear and interaction model

HAN15ILAT121ALLUTUTIU (Analysis of variance, ANOVA) (151971 4) wanainldfmenlaasdid
Toddyneadafisedunnudesiu 95% (p-value > 0.05) suvsaunswealudloadusu 2 \iin Lack-of-Fit aehadl
Heddiyie (pvalue < 0.05) Faaguléh aunsliansnoiusanuulsusiuvesdeyaldine Juiliaunisilsl
wngauiszthuvhuenanisaaedld Juilefiansangiudu e coefficient of determination (R) vesaunsh
wuinlg R? = 0.5765 G9m1n3n 1 w1n SnsieAn Adjusted R-squared finasiiAlndidesiu R2 nduliaiioaud
0.2740 whiu uenanil e Predicted R-squared finasdienlaisinemn Adjusted R-squared Taitfiu 0.2 Shufidienit -
1.8616 fthufsagulddvdnaves HPMC wae GLY siornAvuduissia o 9avind luanunsneduiefeaunisne

Aludloals NseauaNLLTolu 95%

M13°97 4 NMTUATIEVANULUTUTIL (ANOVA test) AAUAULTIAY &l 9AU1ATIAlAaInnsnaaes

Source Sum of Squares Degrees of Mean Square  F-Value p-value
freedom

Model 0.1500 5 0.0300 1.9056 0.2117 not significant
A 0.0216 1 0.0216 1.3703 0.2801
B 0.0459 1 0.0459 2.9165 0.1314
AB 0.0028 1 0.0028 0.1790 0.6850
A 0.0045 1 0.0045 0.2875 0.6085
B? 0.0787 1 0.0787 5.0017 0.0604
Residual 0.1102 7 0.0157
Lack-of-Fit 0.1031 3 0.0344 19.5489 0.0075 significant
Pure Error 0.0070 4 0.0018

A = HPMC (phr), B = GLY(phr)

AmMTUNMTIATIENBNENAVD HPMC waw GLY dofwlsniudus (100% Nanda 300% wenda 500% ug
Afd WarAINBAEER QW PAVIA) HIETBIALITUAIANAULTIAY & 9Av1R Anudeagdifieniu fe anuduius
sgrinadudsausarfmnUsnuilliaunsoesuneglameaunisnedludisaniseAuanudesiu 95% (iuanua) nad

laiduiun1sinseidninaveunasiulsilana1lideiu Fauimanldaonadaaiungul asiudadululs
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Mslasundasusunas HPMC wag GLY Tuvrenauladl wilinazvinlvmaudmdenaldounlas winisiasuwlad

ffsfoibinntnegreiiduezddgn1eads F9919AA9INANUAIAAADUIINNITNAADINEY AIUTIAITIINTT

U

v
[ o

VPaeIILAs1anAds IipanAMUAAIALAREUIINNSNAREY WasMTIATsinasaaREnaSs liletududviswa
vossulsdusaes

dmSunsidonantziumunzanlunisedeuunuiiduensiiannisasuussiedale esannldawasald
aunsnealudlvauldlunsvinng fuiudadululdiesyhnsidenannensdunseilunsmaassd 10 (15190
1) Y3y UT AN mexmmsa%'vLmﬁﬁ;mmmvlﬁqﬂﬁqm uisiienadenn1snaesidAInsuLsslasesan

wAdN1SHAN GLY asluiiaiinanufiuvasduauluuinnindla

dsduazanusena

wiuAlduevansawisuldlutuiieanuuunsaaesngds Cco 13 HuvsiuiiaulafinuAeuiinaves
HPMC uag GLY) Tasisdiennuudausineiiosiinlunaaeuant@iBena (100% wanda 300% Nondd 500% uagda
AANFIULTIRAY a1 909a wazAIEngean w 9avim) Ididedrteyailduiiesgiiiagfuusinuinuiina
HPMC waw GLY Savswareaudfiinarosiiduea Tnenuhmaiiiu HPMC silvusufiduensudanntu aunsadu
wssfsfinnssvlfinnreufiasideslegiaans suviehlitunuannsofuussiddunntoufiasiAnnisdnue
anuaiosuneldan HPMC Hunefiwesiiudsiie Suhlitunuudenn Sntsdwimihfidugaiuiuvesasldens
167 FevinliAnnsiFessvesaeldensmuiianuusddd dunsiiin GLY Tuusiuflduensiinauiu HPMC Awudn
ylitunudunntu doguansldieiu uselliilideguansidianas) wasdnuindietu wssheitvilsian
1nfidanas) Usngnisaliiiukanin eLy Wulsianawuiadn Feimiinddu plasticizer vinls HPMC dinlAsse
107 (Flexibility) uazindeufldiretu oy iuruiiduendassndeiuuniu uagde HPMC fadeuillding
Juiudnilidunueiuiuanas MavuLsRwestunudeuanas

o

willevhnmslieseideyaiiedfumenanadauandunuinanuduiussenitaiuusiuuagfuusang

Y = o

(@ndAdena) ldansassunelameaunisnedludes agredtdsdiAgyissauninuiioiu 95%

Jorausuu
nsiasullasusunu HPMC uwag GLY Tutisiaulall udinagiinliataud@idsnauasuiias uanns
wWaguwlasiigsieilduninegaiivverd1fyneada 39919in1nANLARIARERUIINNTNAABINEY ATUTS

AYSYIINISNAADNIUUAYIDNATI LINDAAAINUAAIALAZDUIINNITNAABY LATTININNTIATIEVNANNERRDNASY LD
FududnSnavasinusiunsaasi

nnAnssNUsENA

mu%’aﬁlﬁ%’unu%’aszﬁuﬂ%zy}zy}ﬂm AMZAFINTIUATENT UNTINEIRBLNEATAENT a010UITELAZIAIUN
Wi deinunsmans uasveveunuIuSiBIIMgamsmeTaneaaznedeiiensinunsiay
2na1MNT3U (Specialized center of Rubber and Polymer Materials in agriculture and industry (RPM)) APV
fageans auzinermans sninendoinuasmans fatuayumsiiauonamluadedl  dwdutheneduldsy
ANUBUATIEVIAINUTEN ASnSauelnsBudans i (Unvw) LarAnugengu 815 NguIamRayuYL WA
8RNIFIVIUEIADI 2.89U8"
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n319 (SEM/EDS) wutiteymamdnegludulevesinl Tumsifeadstasiuléd nslenidoimmeyiifiniaie
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Developing the quality of silk dyeing with rust
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E-mail: ®weeraya.sing82@gmail.com

Abstract

The objectives of this study were to 1) to study the method of silk dyeing with rust. 2
to study the efficiency of rust absorption of silk. 3) to study the fastness of silk's color and
analysis of silk samples after dyeing. The results was referenced from the method of silk

dyeing with rust from the folk wisdom of Ban Ulok, Ulok Subdistrict, Lamduan District,
Surin Province. The First, bring the rusty cans or rusty nails to weigh 5 kilograms and soak in

the water 100 liters for 5 days. Next, filter with a thin white cloth and a filter paper, the rusted
water has pH 7.28, and dye in the hot water at a temperature of 60 °C. Then, Mix the rusted
water with 2 types of mordant, which are ash from banana leaves and sour tamarind juice. The
appearance of silk dyeing with the rust will have a darker color from the original. And when
measured by Atomic Absorption Spectrophotometer (AAS), it was found that silk has 84.72

percent rust absorption, silk has color fastness to washing and fastness to light in the highest
level (4 /5-5). After that, analyzed the silk samples by using a Scanning Electron Microscopy

and Energy Dispersive X-ray Analysis (SEM ; EDS), found that there are iron particles in the
fibers of silk The results of the study found that cans or nails with rust, it can be used as a
material to dye silk by using 100% rust. And 25+ rust, no added mordant, it will not discolor
while washing. For silk that is dyed with 25 rust and added colorant sour tamarind juice has
the most adsorption of steel.

Keywords: rust, silk, iron absorption
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IngUsaAvaIn1side
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521U8uTINY
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aulfhafuminfiduiviosu Sazneunnaiin wartnAamudunseua (pH ) doutharlfduddenls nses
Tngldinuniung
2.2 BNsw3euansyIeing
asaefind 2 wlndourraUie 200 nfuues Bidannundae 200 ndu wazangluih 1 Ans
nsoIIBEIILY LarnsesRIEnsEATYNTe 1 ass Tamarunlunsa-wa ( pH)
2.3 Wnsdeudnlvuseadumén
thilnaiidouseddunsest dalildouin 8xs lufwns Insutsmameaesadu 4 sl doud
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2.4.2 MIWSENETATAILUINTFIVVOUNAN (Fe)

W3HUAIITABNINIFILMAN (Fe) Anududu 5, 10,15, 20 way 25 Jadnsusefiadans
mudnu Dilpansazatsuinsgiumanyusuna 5 10 15 20 waz 25 daddns wasuvindsulsung vuin 50
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wdesermaudnuevreinduaninslnlafines (Atomic Absorption Spectroscopy , AAS) LLasﬁﬁa;&aﬁlﬁlU
Tnswsely anansarwinarfesavnisgadulaainaunis
Yunauwmanneudon — Usmnaumdnvasden

Sovazmisgedu (%) = —— X 100
YIuaumannaueau

2.5 NMINAARUAMNINYRIN lrumd ey
Anw1AUAMUYBEULAN I MNABNTZUIUNSTNAULINTFIU I0S CO1- CO6 WANITNAFBUAIIUAINY
VBIEADAILAARNINNINTFIY IOS CO1- CO6 MUFRY
2.6 NMINTIIATIZIRUNIAWEN UL L
urdegsdlnunsudonuasndsdeudisaiuwman lnendesganssaudiannseunuudednsia
(Scanning Electron Microscope, SEM) annzveansoddulvug (Low Vacumm Mode) 7 20 Alaload (kv) iile
ﬁﬂmé’ﬂwmwaqLé’u‘iaLLazﬁﬂmﬁmmamﬁLﬂuaqﬁﬂizﬂaué’ham%‘aq Energy Dispersive X-Ray Fluorescence
Spectrometer (EDS)

NAN13ITY
Py ' ! Y a % P Ya aM v 1o < =
1. 99N15ANEIAT pH azwud Unatumand pH 7.28 ansiteliaedlaunuiiuzuiuuietazinainan
AMUN&le 14 2 vilailan pH Aunndreiy laegthuzeudsendan pH wiiiu 3.74 fanudunsauagdhdidnainniu
ndeilaA pH windu 12.14 Sanuduva

a1319 1 eenuunsasnswesihdeunausazndinisdon uassevaznmsaadumin

d13taehnd whafiuwn pH % N13RATULAEN
fiou WA
Bnlvunauday - - - 0.00
lalldansanefin 100 % 7.2840.01  6.1340.01 -48.21
75 % 7674001  7.2140.01 47.46
50% 10724001  6.23+0.01 41.48
25 % 6.7640.01  6.0140.01 16.37
Yhazuuien 100% 4364001  4.09+0.01 77.02
75 % 4114001  4.0240.01 051
50 % 3254001 10.2740.01 80.56
25 % 3764001  3.7040.01 84.72
dtdhannniundae 100%  10.0240.01  9.65+0.01 90.28
75%  10.6640.01 10.3140.01 115.90
50 % 430+001  3.0740.01 3.2
25%  11.6840.01 10.5440.01 10.92
druzuien + Bdennundie 100%  7.53+40.01  6.67+0.01 18.82
75 % 6.4040.01  6.1240.01 17.92
50 % 6.2040.01  4.0840.01 2323
25 % 6.1340.01  6.034+0.01 11.45

nuewg : Klvdiinnsaaniukasadie 0.821 £ 0.0022
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2. dnvaugdvesinlnunazUsydnsnmnisaadudvesdinlyy Iﬂ&lﬁﬂﬁmiwﬁéf’mLﬂ%‘laqgmﬂﬁuLLawmawau
(Atomic Absorption Spectroscopy , AAS SHIMADZU §u AA - 6200) fiflansazanesnasgiunsidsduiniu 5,
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SuUszavsanduiug (RD) wihiu 0.999724 wuiluhluureudeniiuSunanndn 0.821 fadnusiefiadans fluud
fouseinatumbn 25 % wazinanstisiiod Ao thuzruiuien feadefesasmagadundn wniga Wi
84.72 s0sanfio flvaiidondethaiuman 50% iuastaefnd Ao thurruies fduedsfesaznagadu
wiEin Wity 80.56 Turausiieafuindoudifianaisiosarnisgaduman ududuawde tadumdn 75 % Lild
astsiAnd uansiastieRnaniaudunseannsaviglumsgadumn fansns 1

3. NANSNAABUAIINAIVIUUDIEVD I L1

thitgeusetihatdumanilildanstisfnduasldansisfind Wethudndradeindosdndslnglay
wasgu 5 ndu azanei 1 ans vhnmsdndunat 30 nit anduidlmiludaiazenn 3 e Wisuiisunis
Wasuwlasesdvesin deunasndsnsdnlagldinsdaina 39l 5 sedu Ao sedudl 5 nuneds lfinmsudsuudas
Yosd dwsziud 4/5 mngiegluseAud feun 15197 2 wundlwuendunsiiy dusudnluaiildianisen
dfo gmﬁi&iﬁﬁﬁmmﬁﬂ 25 % ldanstapindiduihuranuyien qmﬁé’auﬁaaﬁlﬂaﬁmmﬁﬂ 25 50 75 Wag 100 %
lyildanstiefind Annsandunnnin Feuansinnsldanstiefndainuzauseasintidainniundodaels
auAmuesdinlusenisTiinTy

nuanIsneasslun1sed 2 wuin filildansdasfeiinsuasuwdases Flusedv 4/5 drudilnaiild
ansteindiinaBeunasmesduudinlusedu 4/5 Wuideatu Wedleutunsdana fududsagd 16nsdonlae
Tastnefndlidiofinnnunmuvesdnouds

AN9797 2 HANSNAABUANUAINUVDIAADNITTNA1ILAL A NUAINUVDIZA DA

YAn13gou STAUAINAINIUTDIE Wiy
AUELQREN TGN
1. thaila 100 % a/5 () 4/5(+)  4.5041.96
2. vty 75 % a/5 () 4/5(+) 450 £1.96
3. {arfial 50 % a/5 (-) 4/5+) 4504196
a. vty 25 % a/5 () 4/5(+)  4.5040.01
5. 1hafa 100 % + uzvasen 4/5 (+) 4/5 (+) 4.5041.96
6. thatal 75 % + NzvnlIen 4/5 (+) 4/5 (+) 4.5041.96
7. thafia 50 % + NzvnUIen 4/5 (+) 4/5 (+) 4.60+5.08
8. thafial 25 9% + NzvU3en 5(+) 4/5 (+) 4.7545.30
9. 1hafy 100 % + Tadannundae 4/5 (+) 4a/5 (+) 4.50+1.96
10. Yadiu 75 % + vhTdanniundae 4/5 (+) 4a/5 (+) 4.50+1.96
11. $adiu 50 % + Bddanniundas 4/5 (+) 4/5 (+) 4.5040.01
12, thailu 25 % + thidhinnundae a/5 (+) 4/5(+)  4.5041.96
13. Yadiu 100 % + thuzannd3en + hiddenniundas 4/5 (+) 4/5 (+) 4.50+1.96
14. Yadiu 75 % + thuzranlien + 1idhannniundae a/5 (+) a/5 (+) 4.50+1.96
15. ¥radiu 50 % + Yhuzranyien + 1idhainniundae a/5 (+) a/5 (+) 4.5040.01
16. radiu 25 % + Yhuzranlien + 1iadhannniundae a/5 (-) a/5 (+) 4.50+1.96

e : (+) Ao dulnuldend/ dlidennuauen  waz (-) fe ulvunndidndes d3anuaan
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4. MsnadeUdnuMzve ULy AT 1E SN SEM/EDS
nnsinednvasduguinelaendes SEM lumsAinwidFunamantuduleiseuiieunguennalu
dilvarnueyniaveamidnunsnegludesinluanadul uansdnuuzvssinlnunoudonuasvddoudothaiy
wianlduandlifanmd 1

zBaKY  ®za0
| —— ] || A

() ndadaumetinatiuwan 25 % (1) vdadaumetnatuundn 25 % + Wusuusen

29 1 nanuaizvenufidegnasganssaiuuudeIns1n (Scanning Electron Microscope)
A panelaedsg Sadan Wetuh 6 FmaAu w.e. 2562

] a 3 | o
M19°99 3 USunauvessnesduseneudidgiinuludnly

Set Element (%)
C N O Mg Al Si S Cl K Ca Ti Cr Fe  Total

wlva 3376 2697 3846  0.04 - 0.11 030 006 004 0.26 - - - 100
75% 32.07 30.08 36.42 0.04 - 0.08 028 012 056 0.34 - - 0.01 100
No Mordant

25% 39.20 2068 3839 0.14 007 061 020 0.04 0.06 026 0.08 0.05 021 100
No Mordant
25% + Sour 3350 2682 3890 006 003 0.18 025 0.04 0.06 0.06 - - 0.09 100
tamarind

juice
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fanunsaassiuszivluanaveslans w3odld (Anasifedou (Complex) fuansazansman wazimieniilida
msPadafuvesduudulnuls Wesanluudulusiufivszneuselnafunazesariu  Fadunsnesiluid
nyjardily (-NH,) uagvsiansuanda (-COOH) (Kozlovskaya, V. et al., 2012)

dyduazaiusena
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9948 138n71 Multi Dye Fefourinuar Tanlavianeyiin Hudulesssumd duledansed wavdnlu st Fandu
iy Yagansssuvd wuwawasy wsnszdes vl dougaduidifuinlnalés uasdiaunmunusenisdngng
uanInnuAnléR duiimsdoumsuliunisthieningiusssunafliddunatndlagisnisviin d8nsdomiu
inlilifngd (n1sfoudounaznisdordu. 2550) aiiuinisnmsdeuseunazdouduiinnuunnseiu Tnanisdou
Soufigaumndl 60 esrisaidea Hugamgiifnzan mnevhlihdougadudniuiiluuldd lifnamanndvesrii
Ty waziinnunamuvesdsien1sdndns wazainuaalan

nmsAnyngthuglan suaginiu sunedau Swiagiuns Téerhadundn ildlunisdon
frlvudemsfionfoutu ssfiuhnlnudadiidutu esmanuinudenduiumaduihdeursianisifatumgn
foansusznavszminamandiusendiautiuies ffemaniife lewnsaimlednoanles (Fe,05XH,0,) dnwaziduasm
Auns Fslsiaunsninizeguuiveaninldegranieuiu asnsovgeoentluliing wldemaniiegfuluaunsn
Anafiusieluaunsetonueiivay nszvunmafnatumineoutrsdudou nediadendnife duaveondiou dui
ogiluluussemalan wdnagfinaiulfifduluvianny Wy anmiiunsn susiensieddlondeduty
Hudu anwnseazaneluily \uansitluanalgjuaglassaisdudou faauzidunsnsousanin Wuansliisa
Fa flsava wuldmuthumuaniuiisng dnflnuandinnnzneulazannsadusniulusiuldd Tasaenndes
AusAdeludiilug wsgmadnansathunldlunsdoudluule

nstoutlnudeiaiumin sSndudeddarstefndituntaeliindadlédtu arstefeadlily
miAfeaded Ao drtidhanmunde wasihugra Fauhasdefnaidananifdunse vuthillunsantseq
Twihavuwduly Wsdszqlwihuan mlssliihauvesdanunsagaduidluiinaeludulels dauastisfndi
fguandfua agvmihfiuufatessvihaluanavesduasidulelviuniu auauiididuvaiuagyiliudey
\andvesilmuiduviosld (fun quadna. 2558) Teaenadosiuamiddevesudni lsail (2555) ldAnwinstond
dulvadhenenanaFes Idanstiefndfingay fe titidainnivuendn feansdefeddauauifiduua Ty
nuATenstoufiluuseiatiumdn wui sstefedfanga fo thadumdniifvanstefedfethuzew
anantidunse hevtilihdougaduiuiluldi uasinasesrinsgandusamesezneuinniian Ao 0.988
+ 0.0076 fUszAnsamlunsgaduanndige downmbatundnuazanstieind thugew finuanUadunsauay
HuasUszneviiiilossuvenndn aunsadaiuansuszneudsfoutvgnslassaramand shliRndluulFatu
frlvafinnuidusnndu (Munasguineimans. 2557) wazthugnuesd Tartaric acid duthiidainniundas
fnaantAiduva i liAnmsgeduidulvalddesninasdiefndniguauifdunsa uasvilhandvesiiln
Waeuly (Fnsnud. 2554)

nsfeudlnudetiadumdn Sududeddarstaefadidiuntnelifinlnfedliitu arsdefeddldly
nuATeedsil o thiidannundae uastuzan Smuhasteieaidauaudiidunse vauthillumsaauseq
Twihavuwéle Wsdseqlwihuan hlssqliihauvesdanunsagadudludnaeludulels dauastisfndi
fanautfiua azvhwin sl §isenssniluanavesduanduleliuntu auandiiduvaiusilfide
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wndvesinlyduvondls (afun quadins. 2558) deaenndesivauidovessin wlsay (2555) lefnwmsdoud
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Blle wasnidlosnansvanifiaiosnmundiléSeianununiusiouas Ssaenndosfuaiuen auzian (2557)

JoLduBLUY
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NMsAnwasall {Ifeidoiausuurionalulsslevidenisfinuidelunsasiely dadeluil
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2. Faauswurlunsidensasaly aisinisnaaauitmnihlunegeaunisandinuindnisldanuaseunsany
msandldnniignnass wazmsiiluldlunsiaudsuieliiausslesdsold

LNEN5D19D4

U v =2
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v v ¢ a a a 3 =3 Y ) !
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Effect of Sugarcane Bagasse Pretreatment with Alkali on
Enhancing Sugar Production and Chemical Composition

Chutima Silamaneewet?, Asro Hajiabdulloh?, Paphatchaya Konthatthalim?
Uraiwan Khunjan! and Preecha kasikamphaiboon*

!Department of Science, Faculty of Science and Technology, Prince of Songkla University,
Pattani Campus, Thailand 94000
2Instrument Center, Faculty of Science and Technology, Prince of Songkla University,
Pattani Campus, Thailand 94000
«E-mail: preecha kas@psu.ac.th

Abstract
This research aimed to study the optimum conditions for pretreatment of sugarcane

bagasse, a lignocellulosic material that can be hydrolyzed into sugar, to obtain high amounts
of sugar as a raw material for fermentation in order to produce succinic acid. Pretreatment is

the removal of lignin, making cellulose easier to degrade. The method used for pretreatment
in this research was alkaline pretreatment using sodium hydroxide at concentrations of 0.25,
0.5, 075, 10,15 and 20 M at 121 °C for 20, 40, 60 and 90 min in an autoclave. After

pretreatment, the hydrolysates were analyzed for reducing sugar, total sugar content and
chemical composition. The results showed that the pretreatment with 2.0 M sodium hydroxide

in an autoclave at 121 °C for 60 min was the condition that yielded the highest reducing sugar
and total sugar content of 0.605 g/L and 25.36 g/L, respectively. However, if the lowest lignin
content is considered, the sugarcane bagasse must be pretreated with 1.5 M sodium hydroxide

in an autoclave at 121 °C for 60 min, at which, the lignin content was reduced by 6 times
compared with the untreated sugarcane bagasse. The sugarcane bagasse is suitable to be used

as a raw material source for sugar production for fermentation due to its large quantity and
cheap price. Pretreatment of sugarcane bagasse with alkaline using autoclave was found to be

another interesting method that can be applied to pretreatment of other lignocellulosic
agricultural wastes in the future.

Keywords: Sugarcane bagasse, Pretreatment, Reducing sugar, Total sugar, Lignin

4-43



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

umin
E]G]ﬁ'ﬁﬁﬂﬁillﬂ’]ﬁ]’laL‘U“LJE](516‘1’1’1/1ﬂiillauﬂ’lﬂ’liLﬂHﬁiLLﬂiiﬂWNﬂ’J’mﬁ’]ﬂmmaLﬂiHﬁﬂWU@ﬂUiuL‘VlFivL‘Vlﬁl lng

aaaLﬂmmmwaﬁlummammma faifu SoTaluingiuluiud 1 (first generation) A1NN193 189 LBBSHTNIL
AMENTTINITEBBLATNAIANTIY (2560, u. 19) IHT1ea1udilul w.a. 2560 inLV]ﬂlVIEJUﬁﬂEJE]EWNMlIﬂUivN’]m
102 $wdty desanthaavssane 6.5 i TulussmalnsannsosdndssuasthmamnniBusuiumidy
nauUszAedsuuagiinisasoamitnaoglusuduiiaosadlan d4lud wa. 2560 Tusinadesiiifiuvlszaa
92 Frudty wandliifiuiUsinusudesannssuaunisnamimiandsaniivienthdeseenainvioudesudaiui
Uinngesinifufesas 29 neUssanuvesUinavioudosiiiniufssnaeidutanmndefnissinnanlusaglas
(lignocellulosic biomass) fiUszneusessdUszneumMaaififindsnugs leun waglaasesay 40-50 iefiwaglaa
Sovay 30-35 wazdniiusesar 20-30 lunilawad (Peng et al., 2009, pp. 6305-6317) Fevusosaunsatmniu
undandanumudsuiifiuinasnnuazsiagn Tuiduingivlugud 2 (second generation) flanunsarianld
Ustloildvarnuans wu nsndmdiomasdanin wanaindaniw widinw waznefasidanw dudu egndlsh
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FBnsmamenmsaiumaed (mssuanmseledr msgesiden) 3) nismandl (hufisedesnsn &
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mmﬁﬂﬁﬁlﬂﬁiaaamLﬁaﬁmmLﬂuaﬁmﬁﬁﬁgamLﬂuﬁqaﬁmﬁﬁmaﬂa 1T 12 579n71579u Building Blocks Ao
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LLaxqmaWﬂﬁuwmaﬁﬂ%’JmW sy (Song and Lee, 2006, pp. 252-261)
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theudesiiiunsnisudoduudininssinusinadiutsenousiie q deunisusuanim lu
waglad leliwaglaa uazdnilu #7878 Alpha-, beta- and gamma-cellulose in pulp (TAPPI, 1999) ANty
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a

amﬁmmmmmwaq‘laa LﬂML%ﬁQTﬁﬁLLﬁuaﬂuu PEo (TAPPI, 1999)
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Phenol Sulfuric Method (Dubois et al., 1956, pp. 50-56)
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NAN15I8

nansAnmanududuvasiuarszeznaseUunaivaglas wiiwaglaguazaniuiildainnsuiu
ANTNYIUDDY

NNNTIATIERUTIMaglaa wllwaglaauazdniiu vaslSuanmyudessigaisazaielafieyls-
AsaNtYAAINILTNTY 0.25, 0.5, 0.75, 1.0, 1.5 wag 2.0 luais ﬁqmmﬁ 121 sernwaldoa shensiatannudulon
Juaan 20, 40, 60 waz 90 undl wudn YIudesneun1sUTUEN N (Untreated) IUunawaglaasovas 43.86
iefiwaglaaionay 28.30 uardniudesay 27.84 awddu (il 1-3 wagmnedl 1) Wevdvanmeudoslaglsl
nansazanglmdonlensenled (0 M) udlinnudousoniofnnudulethilgumgi 121 ssmwaidea finan
#19 9 (20-90 wni) LiesednaReiiinaliiuTinamaglaaiisduiledeuturudesililiuiuanimuasfissnnty
deusuanmieasaraeludonlansenlaranuududuindusaus 0.25-2 Tuand egrefldedrdymsedn uay
dewssulsuanududuvesansazanelaionlensenlesifontu wuin Wesseznanlunsusuanimdiiuty fina
Iﬁﬁmmwaq‘lamﬁwﬁu TnemsuSuanmnudssseansazanslaienlansonledanududu 1.5 Tuars fivian 90
Wil Snalvilsunauaglaagegn Anludosay 84.49 LLﬁ%WUﬂWU%M’ImL%aQIﬁaﬁI%Lﬂi’wﬁlmmmﬂﬁi’mﬁua&i’mﬁ
Toddey fumudesiivfuanindieansazansladenlansenledaududu 2.0 Twa1s fivan 40, 60 way 90 undl
finalvivsunanaglaafelusevay 83.36, 83.58 uay 84.04 MudGU K 1

é’w%’uﬂ%mmaﬁLﬁvaaiaaLLavaﬂﬁummmuéa&Jﬁhﬂé’tﬁumiavm&JTS&ILﬁ&Jﬂamaﬂiﬁvﬁ 0 M) wayliniy
suleviiissegradeaiinaisiig q (20-90 und) ananfisadntoaiiedieuiumudosiliilausuanin (Untreated)
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Formulation of Calcium Tablets by Direct Compression Tableting

Auttapol Hogjalern'a, Chutimon Satirapipathkul®®
!Chemical Engineering Research Unit for Value Adding of Bioresources,
Department of Chemical Engineering, Chulalongkorn University, Bangkok 10330, Thailand
E-mail; ®auttapol.hog@gmail.com, ’chutimons@chula.acth

Abstract

The objective of the present work was to develop the formulation of calcium tablets by
direct compression tableting method. The tablets were prepared using the single punch tableting
machine. Calcium carbonate and Tricalcium citrate were selected as main active ingredient in
tablets. Effect of the active ingredient ratio on physical properties and characterization of tablet
were investigated. As the results, the optimum ratio (Calcium carbonate:Tricalcium citrate) was
1.0. This formulations was produce the active ingredient (Calcium form) 448.0. The physical
properties were characterized as weight variation, tablet hardness and tablet thickness
according with the United States pharmacopeias. The elemental calcium was determined by the
atomic absorption spectrometer at 422.7 nm complied with the numbers calculated from theory.

Keywords: Calcium, Direct compression tableting, Tablet
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The Latent Fingerprints Deposition of Reduced Graphene Oxide
On FTO by Using Electrodeposition

Banchawan Chantharungsi' Pakin Inchidjuy'and Ekkachai Achcha!
'Program of Physics and General Science, Department of Science, Faculty of Science and Technology
Nakhon Sawan Rajabhat University, Nakhon Sawan Thailand 60000.
=Corresponding author. E-mail :i.pakin@yahoo.com

Abstract

This paper reports the Graphene oxide (GO) solution preparation by using the Hummers
method. A comparative study between latent fingerprints coated reduced Graphene oxide rGO)
on FTO glass by electrodeposition method and the latent fingerprints by black powder method.
The different concentrations of GO suspensions are reported to 0.017, 0.033, 0.041, 0.06, 0.103,
0.124 and 0.143 grams per liter respectively. The stamps of latent fingerprints press on the FTO
glasses of the volunteers of latent fingerprints coated rGO by using electrochemical. The optical

properties of the GO suspensions and the latent fingerprints coated rGO were characterized
using UV-VIS spectrophotometry and Raman spectroscopy, the image detail of the latent

fingerprints coated rGO when comparative to black powder was characterized using Image J
program. The results of the graph of the standard GO solution concentrations absorption equal

to 230 and 300 nm on the wavelengths respectively. Raman spectrum to D-band and G-band at
1335 cmt and 1592 cm'! respectively, The Ip per lgis a 1.46 indicating function groups with
the decrease oxygen. The coated rGO on latent fingerprints look with using Image J program.
The optimal GO concentration is a 0.103 grams per liter of rGO coated latent fingerprints on
FTO glass has highly image detail when comparative to black powder.

Keywords: Reduced graphene oxide, Black powder, Latent fingerprints, Hummers method
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UNANED

Tsalwidainanidest Pyricularia oryzae L?Juiiﬂwﬁﬁmﬂummaﬁﬁﬁzyﬁﬁﬂﬁ@iumwﬁ"nLLaxﬂ%mm
dmanasnnni 60 wWesiudlulssnelng wﬁ%’aﬁﬁqﬁi’mqﬂixmﬁtﬁamaauﬂixﬁw%mwmié'uégﬂiﬂiwﬁ%’n
% 6 FagaTann 5% Lelialeanagedranseiioy nung aiiu Tuthun axmn wazanuide Tuesuuinisuazlu
Tsudeu avvaeunamsdudimsiasyvendulewdos P. onyzae #3833 Agar well diffusion Wisuifleuunsiuy
Py wamsAnwmuhasatian gty 100 fadnsu/fadans Thuesidudimssusnisasaueadulodon P
oryzae gailan (83.45%) fanansaranuide (80.12%) Uszavanmmstudilsaluddn nv 6 Wulsadou vesns
afase 9 wuiansataaude (40% wav) fussansamdudilsaludidlaaniiliviuansata Wswauluiinnlsa
wazthainsaeding 6 whity 19+2.50 Tu uay 36.64+0.41 ndumudiy ansafnaudeiiusydvsamiudaden
P. oryzae lowngathundnsieiesrussnaumaniiiiedsuialasunininsil-wuaauningues (GC-MS) wuans
a15Usznau 15 wile wazilluanandan 5 vilnde glycerin (19.81%), 2-ethylpiperidine (13.52%), 2,3-dihydro-3,5-
dihydroxy-6-methyl-4H-pyran-d-one (10.10%), hydroquinone (9.39%) wag 1,2,4-cyclohexanetriol (7.46%)

v

o o a = VY o d’l v
AdReY: W31 P. oryzae, lsAlnddn, ansadnayulnsiudiy
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Study on Chemical Compositions and the Efficacy of Local
Herbal Extracts against Rice Blast

Watcharaporn Thaharn, Niphada Sola?, Nutcharin Konkaew?, Nutcharin Bualuang*
and Krongkron Janta?
!Major of Chemistry, Faculty of Education, Chiang Rai Rajabhat University, Chiang Rai, Thailand
2Major of Biology, Faculty of Education, Chiang Rai Rajabhat University, Chiang Rai, Thailand
E-mail: thahan2002@gmail.com

Abstract
Rice blast disease, caused by a fungus P. oryzae, is one of the major factors causing

losses in quality and quantity of rice up to 60« in Thailand. The present study was conducted to
evaluate the effect of 5« ethanolic extract of A sativum, S. aromaticum, C. longa, C. asiatica, A
indica and C. odoratum for control rice blast disease of RD 6 in both of in-vitro and in-vivo.
Inhibitory effect of P. oryzae was evaluated by agar well diffusion technique compared with
carbendazim. The results indicated that processed S. aromaticum at 100 mg/ml had the highest
(83.45%) inhibitory effect against P. oryzae followed by extract from C. odoratum 80.12%). The

efficiency of various crude extracts against rice blast disease of RD 6 in the greenhouse
indicated that C. odoratum 40% w/) can more effectively inhibit the rice blast disease than the

control. The number of infected leaves blast and dry weight grains of RD 6 spraying with the
extract of C. odoratum 40% wv) were 19+2 50 leaves and 36.64+0.41 g, respectively. The C.
odoratum extract which was the most effective to P. oryzae was further investigated the
chemical compositions using Gas Chromatography-Mass Spectrometry (GC-MS). The fifteen
compounds were characterized and only five molecules were indicated as major components
including glycerin (19.81%), 2-ethylpiperidine (13.52%), 2,3-dihydro-3,5-dihydroxy-6-methyl-4H-
pyran-4-one (10.10%), hydroquinone (9.39%) and 1,2,4-cyclohexanetriol (7.46%).

Keywords: P. oryzae; Rice blast disease; Local herbal extracts
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unin

TsalwiHainandes P. oryzae (Rossman et al., 1990) uaw Magnaporthe oryzae Tusgasduiugiuy
T (Al et al, 2014) Wesianansavanednlddaudszeznd vililuuieme funamunels szazuanne
sgyhargautnuTialy nulu dedely uwasderediuvililudnimaavsenuity s820an3399871a18533977
sufisnesainlsalniness ilsissiniiwdedu msindunaginie Ussmalnewunsszuiaveslsalni@ai
Tinandadrademesiuunn faduneasnsanilngfalonudladymnissruinvedsadeasiadl wu du A1Y
AuyATu Asluun@u Anduil insglinad dzatn wazviunisal (AuEITed1dessnsy, 2560) wa1TAIRINGT
FunelfAewaidonuuuining 09 arsfiwandrsluiy wazdhusnaiiuivhinsinuns aaeasunansenuse
dawndon Jagtunisldansansssumafisinuand@lunistestu Adalsafindudnvilonadonfianunsatiiun
sl imaunuasediffivadld fvayulnsvanesdafiddnonmwlunsiunldeuaudngin wasndnasiude
siifuanvnlsadiy wu Tuseng aevgn Guaun waganiy, 2559) 91 Uszasd wnstadiuung 31un1umes fnau
uazATISes (annsel uazqudan, 2558) ansafngnidssundudimaasyuesdulodes P, oyzae @ews oy
AY, 2559) @1Ubde (31959, 2557) arsadnanueeniung nseinst tudiun nun aglad ninlne &
Usgansanlunissudadule LLﬁzmiLﬁ@LﬁUim‘umim%ﬁL%@i? P. oryzae (Olufolaji et al., 2015, Malkhan et
al., 2012)

FefunuAteiiingUsrasdilenaaouussninmesansatnayulnsiiudu 1 nssdten nung aily
Tuthun azian wazauide mefviazats 5% v/v ofiausansgedluii denisdudinsiesguonduleidos P
oryzae awvglsalulmiludndeis Agar well diffusion wagnaaeuUsyansnmesasaralunisdudlsalvdidn
na 6 lulsadou wasfnwiosdussnouindvesansadnifdssansnmdussldafian evimundudusuuninfnsid
annsatiosty unzdudilsalulmidnldniian annisléasiedlunansinuasnss uazandunsisainnisly
ansindisndndnsfiasedld fuslae uarAunndon wardudunafuyadesivaylnsosdumnaeluiuiismia
a3y
IUITaIAYaINTITY

1. ifednwdsraniamlunisdudilsalnidnvesarsatnainnssden nung viiu luthun asen
uazanuide Teluesufifing warlulsadou
2. \iefnwesuszneumaaiivesansafaiiiuszavsnwlunssudaselnidn

YDULYNVBINITIVY
1. fayulnsildlumsideldammosfiofunnsnaiuded nssfeulddni munglddiunen wiiuld
drund Tuthun aeien wazaude laiuly
mswseLansatnliisnsatindaesvinazany 5% v/v liiaueanasedluth
AnvUszavisnmlunsiudades P. oryzae Turtesuumnislaeds Agar well diffusion
ﬁﬂ‘lﬂ’]@ﬁﬁﬂixﬂ@‘U‘V}NLﬂﬁLQ‘WW85‘1’152‘1ﬁﬂ'ﬁlﬁﬂixawgﬂ’lwaﬁquUﬂﬂigvgﬂiiﬂlﬂﬁﬁﬁﬂﬁ?EJL‘V]ﬂ'aﬂ GC/MS

EERVVPRRRT
1. N3RSEURIRE 9@ TANANTY (Srivastava et al., 2009)

ufivayulng nasuion nung it Tuthun asien waganuide undwhenuazenn dulifaziBenuay
thanarindae 5% v/v lofiausanesedlui Tushsrduity 1 Alanfudedvhasans 2 dns weidlifanmgiiviendu
nan 3 3u Weasuimuansaservnuiaivduiiuresvainnsesiionsenunseaues 1 thlussmeousts
#18 Rotary evaporator flganndl 50 °C a1udu 80 faduns auldansadafifidnuusduniinondutiarsade
amqui‘WimLﬁamﬂuﬁﬂﬂé’mmLsﬁu%’u 20%, 30% way 40% w/v wevhmsnaaeululsuioudely

4-70



2. manpaeuUsEAvEnmuasmsataneudensiasyveaduldonanvalsalud @ews uazeae, 2559)
nadeulsravsnmwesasatnneusionsiasyrenduletosdeis Acar well diffusion Tnenides P.
oryzae \AeauneMs Potato Dextose Agar (PDA) Liwaan 5 fu I cork borer VUALFUEIUAUENA 5.0 LY. 6in
dleidosuinnmeulalad Idudedetuiulunsuueims PDA Tnenstuiuludnumze hiiumimsnaisves
pnadsTe uazshnagfuliduvauuuadusiugudnans 5.0 uu. szevviantuiuiifides 2.5 au. U
Fosudunan ¢ fu antunhansatnueanseiiion AU i luthun avian wazanuidefisysuanudady 25,
50, 75 way 100 mg/mL Tdvauusuins 100 lulasdns iWisuiieuiu DMSO (YAAIUANKARU) kAZAITAISIULA
B (yaeuAuHaLIN) Amnudidu 50% wiv wagisnidonrsiianududu 0.1% vy adussduaanduduily
muaslsalnidn anduiidolutuiigumgivies (28-32 °C) usdarddvh 3 ansaanaiivian 24 $alus Suiin
Srvagnsiialoula lnefaszerangeiinadosiweulalaiveadesiduildarsadn uay fndnssudamaiase
voudes lnoldgns % nsdiuds = (A - B) / A} x 100 iile A vaneils Analsvessvogviennueuiiugnidesiily
vouduloduilldaasiifusimuaunaatlusudsade (wildldarsatnainiie) waz B naneia Anadeves
szpphenveuivgnienimeudileduildansadafivluruisaie

3. ManaapuUssAvBnmansatatenisdudilanlnddiing 6 lulsadou

3.1 mawdeufegsiiniiougnvaasulsa

tudniugdnng 6 nguiideinimiadesneldluinnesiif enwdafiasstienn 91nduih
windilddsdethazein uasudidlivszana 1 Au diudadnmetuifindniesunszasiivguazn

=]

adluaugy niuiislifgungiviesdunm 2 Auruilvendousarannieuilasaiafluiusunéfiauysal wisy
Auuugninuazihwdeiiiumsdnidenudnndgnadunszaisdiuiu 10 wiadevdsnszans Insudsnisvaass
oonidiu 2 ngude nguAIuAY (control) uazngumaass (treatment) WoAsu 4 dUnivinisdmdendudnifitiena
g¢ wagdunlulndiAeiu 6 dusie 1 nszans e luugnlsaluitsioly

3.2 mavgnidelsalwd

wisnansuviuaesaled 30-40 fiaddns leUgnidelsaluiuuiugdng no 6 Tunsznis viuthans
wranaeaUasiuUsaud (Badger-150®) U3unm 30 faddnsrenszansauazoandn 1 fnzuuludadenih
Tudn Wnsgasdniignieudalundulsadou siudiliamdussriamaislsadusserna 2 #asi auuwa
inlsaluddnadung 0-0.5 w.

3.3 manadeunsdudlsaludiing na 6 vesansarinsng 9 (Mackill and Bonman, 1992)

naaeulsEavianvesasainayulnInseiion n1ung aiiu luthun aunn wavarude densdudilse
nsidna nv 6 TulsaSeu Wussezan 8 dav vinnsviuansanamng q udaganududuviniu 20%, 30% uay
40% w/v Tagvinsnisanniu 2-3 adsdedunifusvezina 4 §Unsi dearniuvhinisw 1 adsdedunsidy
syezial 4 dUni é’ammmiLﬁ]’%z:gﬁszﬁu%’rﬂuLwiasﬁUmW’Im’mmeQﬁLﬂwﬁu Sundluiidalsaidindu nsli
Azuuunaifalsn aasu 8 dUnsivhimasings waedadduinuinaeefuaniuihinéaiiazen dedus
uaziluaulugouaufouiigungd 60 °C iunan 3 Yu st wesdrduludaimdnuts dwaillfivieudey
naumualsviuasar ¥in1mmaaes 3 41

4. MIBRTwesAUsEneumMaaiingmalauialasuiinsns i/ waauninsiuns (GC/MS)
Anmesduszneuindivesansatnauidede 5% v/ lefiausanesedluiiinszidhaniowufalasiinn
57 unaaUnnsiinod Ju GC/MS TG8050 8% Shimadzu Ineldneduil capillary column wiia DB-5MS vu1a
ALY 30.0 RS uruAugnans 0.25 lulasiuns anuvwivesiidy 0.25 Sadwas 198EeN (He) W carrier
gas A88MI1 3.0 ua. /W Usunaudiedneiidn 2 lulasdns Snansafadegiaduuuy spilt injection mode
$n9rdau 5:1 uarldlusunsumuaugumgiisal dgungineduniusiu 70 °C Wunan 2 wifl Tusunsuedoady
120 °C WHuna 2 wnit Tnewiiuguumgiidaesne 3 °C deunit mniudiugumgidu 230 °C Fehe 10 °C dound



1ﬁqquﬁﬂqﬁu1u 10 w1l druvesuuaaiunlnsines QMWQﬁi%V’j’NLﬂ%‘l@ﬁLLﬁﬁIﬂiMﬂIﬂiﬂi’]ﬂﬁULLNﬁﬁL‘UﬂI‘V]S
w03 (Interface) 280 °C 1ua'aummLLuaaLﬂﬂimﬁma%qmmﬁwdar‘htﬁm@Lﬁﬂmau (lon source) 250 °C WU
Y048L1ann 30U (electron impact) Fuiuluanaveaswiiu 70 Bdnaseuliad sumglidusauenlessu 150 °C
FrvualianavaEIATIEIAY 50-500 synouinuuay ndutuiinnadulasuinsunsy wasdssidiuna
\Wiuiiaua Mass spectrum vasesfusznaunmaaiiluansadnauidousasiia (peak) MldiTuan Mass spectrum
yosrnunasgIuitnstufinlilu lbrary Tugmudeyaues NIST/EPA/NIH Mass Spectral Library 2014

NANTIY
1. UszAnsnwlumsdudamassyvaadule Wem P. oryzae vesmsaianeunsnifion nung vty Tutun
a2191 uazauLde #2875 Agar well diffusion

NamimaaumiéTuéy’mmﬁﬁzysuaqLé’uimfz'}jam P. oryzae $1873% Agar well diffusion UneMsIAETe
PDA nutansasaniungiivssansnmiudamnniigaiiszduanudutu 100 fadnsu/feddns aunsodudsns
\Srenduledion P. oryzae I4RTigawinty 83.45% sesawmnutasatnaiude 80.12% Tuvasilansataazian
wiiu nawiiten wazluthun fquslunisdudslurag 23.10-79.45% ewFeudisuiunisldmsivun@y 50% wiv
aradudu 0.1% v Fuduseduamudutuilldemuaslsalnidnlundnveansnans annsadudinnaiyues
Lﬁ‘LﬂEJL‘UE]i’] P. oryzae 1¥i1fiu 5031 % (3797 1) Faitussasnmaudilddosnd a13ananIung hazaluide
azion vl wawnsuifleuiiseiuanududu 100 Sedn3u/Aadans daunguaiuaunanu DMSO Liwunsgudims
Wwinduleos P. oryzae

M15199 1 YszdnSamlumsduganisiasyrveadulewes P. oyzae vosansanaveunseiion nuwg viu lu
Yaun dzian wazaulde fe3s Agar well diffusion

Wosluin1sdudinsiasgueaiies P. oryzae (%)

ansafnayulng ANUNTUYDENTANA (Hadnsu/lagans)

25 50 75 100
nsvifiea (A sativum) 12.06 38.22 45.21 63.62
NUNG (S. aromaticum) 27.66 52.78 61.23 83.45
%iiy (C. Longa) 12.14 39.52 45.65 65.34
luthun (C. asiatica) 2.16 8.47 17.25 23.10
dz10 (A. indica) 18.30 43.67 52.80 79.45
auide (C. odoratum) 26.36 55.34 61.15 80.12
ANSLUUANTY 50 % w/v (0.1 % v/v) 50.31

*1N184946); DMSO (¥ARIUANKAAU) Laluanaguslunisduea

2. nsAnwUsEBuBamussansaianaziion n1ung viiu Tutaun asmn uazauideronisdudelanlvgidn
NV 6

031 P. oryzae awalsalnidmannsavharednilimnszesiudszesndluauiivonnsas lneidosay
a¥uaveiualulueinia ianisszuinveslsalndlneiadefazidusenlnsedeinflegialusenidule wazas
a¥zdmiuinieBaiiluiiendy weumsaledsy (appressorium) warunasniadlululu wasiadaldomnsly
Tyt lmaalsalulugdd1s (Rossman et al., 1990) wé’ﬁmﬂﬁwmiﬂqﬂL?galuﬂﬁﬁﬂﬂuhdﬁauﬁ‘;luﬁwsmm 2
dansi hlulkazuuunsifalsalusedud 11 @uunagaidn 9 uietesndt 0.5 . ulsnismaastesnidy 2 nau
AonduaruaNwaznguvaaed Inengumuanlinuansain warnduneaesinmanuasaianseiien nung aiiu Tu
JUN @LiAn LaranuLdED ANUNTY 20%, 30%, 40% w/v Ynsnuansatauazeiin Wusseziian 8 dUavilag
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Inaueivsefiunisasgiudnife mnugs Iuludalse msliasuuunisiiinlsa (Mackill and Bonman, 1992)
thwiings wardduinn uiasnmeash 3 41 Snamsvaaesdsil
2.1 #an15493eyeutna nv 6 Ingldinaeiniugavesiudia

Anugevesiuiialdainaiugaannlauduinisaesonveduiigsiignuesudazngunaans
N FAsIzinsLasyvesuinlevuasatinfsnadudiusing 4 luudazduayi Findnafuaugasuduileds
laflwuansarin wudnswiuasatanssidion nuwg iy Tuthun asen wasanudedilenududu 40% wiv du
Fnfimnugeaiiiintumnnnitnssiuasatanududu 30% way 20% wiv AudIRU @1sadanIung (40% wA)
WmamiLﬁ]’%mmﬁui’mmnﬁqdmaﬁmLa?iammquﬁu%uwiﬁu 56.00+4.24 w31 T iansasnauide, viu,
aviauaznssiien (40% wA) futnliriedsnnugeiuinifiutusindy 55.33+3.79, 50.16+6.66, 50.06+4.53
uag 2515152 v, pwadu WetSsuiisuiunguamuauililduasardial 9 ﬁmm?i&lmmgjﬁuéﬁ'n’;ﬁﬁuﬁu
WU 38.40+2.51 @, ansarfalutiaun (0% wA) wukan1silyvesiuindesiigrliredonugaiistusiiy

14.65+5.79 %3, (A5797 2)

g
i

M19199 2 ALaduANEWRIRudnd N 6 NiiuTwenuasatanseien nung viiu Tuthun avan uay
auideNaugntunng o Tuduavin 8

ANRRLANGINTNTY (T3.)

a5afin AMILTNTUVDIATANR (% W/v)
20% 30% 40%

AREANIIE 20.23+2.36 24.45+4.69 25.15+1.52
AUNG 51.00+3.08 52.00+3.95 56.00+4.24
‘uﬁu 48.50+4.02 51.12+2.47 54.16+6.66
Tuthun 10.26+2.89 11.67+1.58 14.65+5.79
Ay 46.50+2.33 51.50+4.25 54.06+4.53
AULED 50.45+5.64 50.60+2.89 55.33+3.79
NANAIUAY 38.40+2.51

2.2 wansudalsalwidnlnglfinarsunlufolsa

namsduddsaluitrlastuinauluiifelsalnidndunaldnnsnuurluduunageihmaiiony
ansafnasatansziion nung viiu luthun asen uazaiuide feanududusing 4 ludaii 8 Wisuifiey
fusnluiifelsadusuidedslildvuarsatn nui arsadaniung aiuide uazaiiuaandudu 40% w3
Uixﬁﬂ%ﬂ’lwgugﬂiiﬂlﬂﬁ%’]ﬂﬁuﬂﬂﬁﬁﬂ fidadosuuluiidalsaiiututesninansatnanududumiaiu 30%
way 20% wiv MuEdy nansleszianadssualuiinelsedutuddenuasatne 4 ferududu 40% wa
WUIANTANAEIULED (40% w/v) ﬁf{huaﬂuﬁamiiﬂLﬁu%uﬁaaﬁqmwhﬁu 19+2.50 Tu uagansainniung (40%
w/v) Sluifelsadfiutu 2142.74 Tu faunansadmuiiu (40% wAv), azian (40% w/v) uasnseidion (409% w/iv) &
srundlufiaalsafinTuluduaii 8 $1uau 2541.41, 334350 way 62+7.36 T muddy arsadaluthun (40%
wA) Tiuszanamiudaiosfianidwauluiifalsaunnfiganiniu 78+5.52 Tu Wewdsuileufungueuaulsiniu
ansafanusuauluiifalsaiiatu 88+5.88 Tu (nsnsil 3)
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M13197 3 Anadednuluidalsaluddn nu 6 studenuasainnsziien n1uwg viiu Tudiun azien
wazauIdea L NTuR1e o Tuduaii 8

AnedgIuluAnlsainy ()

a1sann ANULUTUYDENTANA (% W/V)

20% 30% 40%
nIziiey 70+2.36 68+1.02 62+7.36
NG 48+5.78 38+5.63 21+2.74
iy 50+5.69 45+0.25 25+1.41
Tuthun 84:+3.95 80+2.02 78+5.52
avia 48+2.30 42+4.92 33+3.54
auide 27+6.47 23+3.05 19+2.50
NAuAIUAL 88+5.88

2.3 wansudalsalusidn nu 6 Tngldinaminisliasuuusysunisislsa

dloniuansafinsing 9 auasy 8 éfﬂmﬁsiammfuﬁmﬂﬁﬂsLLuumiLﬁfﬂIiﬂIma‘L%mmgmﬂzLLuumiLﬁm
T5A526U 0-5 (Mackill and Bonman, 1992) vhnisasialiazuuumsiinlsanuindiodiuanududuvesasadn
syduRzLULNSIAnTsAl i anas 1wy Woviuansatauiy amididu 20%, 30% way 40% w/v SsvduazLuL
Msfnlsnianauyiniy 5, 4 way 2 MudEU ansafnanuLdeuaruiunnaduTl 40% wiy lusalvsiiatvun
GnanniigaiiussamsamiudaldflFesduazuuunafinlsaniifu 2 (md 1) fdnvasunadugediinauun
WU 0.5-1.0 W, (Al 2) druansanAnIUNgANUTNTY 30% Uag 40% w/v lszRuasiuunisaalsamiiu 3
Fatunaludthanasuiawindu 1.0-3.0 1. nansusadmveuLradiiaia arsataluthun wavnsyidiouaing
AU 20%, 30% way 40% w/v fiszdunishnlsawingu 5 Tuuieene (wd 2)

6 - NYNAILAY
APEANIHEY
4 - MIUNY
Wi
2 - B luihun
B szl
0 - R

20% 30% 40% o
AMVLTNTU (% WV)

AT 1 sEauazuuunsialsaluitng 6 Wenuaisanaiauudusig o Tuduain 8
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JTICLEE MY

( 8 auansi

(n)

(LT ATHTEALEA

Lasviis o ndam SUAY [ 8 AUAT

(A) )

=| " ' \ I \ Sudu 1 2 3 8 &
[ Uai

() (a)

Sud 8 duni

(ﬁu)

A 2 wansdnuaiglundalsaludidnine 6 Wenumeasaineie 9 1udu 40% w/v (1) nauAIUAN
(@) n3widien (A) nuwg (1) vilu (3) Tuthun @) awide uag (¥) agian

2.4 namswasavesiudnn 6 Tnglddmnuiwesdudn

Kamslansiimdnuiesiuining 6 lasdndduniedu varwazeinuazoufigumnd 60 °C
Hunan 3 %u denuasatanssdlon niung viiu Tuthun asen wezaude ferududusng q ludunwid 8
wudasataazeiinnududusiiiy 200 wa lhiwinadeduingsdiaaiiy 74.72:0.06 uasnidodiuay
Wuduvesansatnazian 30% uay 40% w/v wuindmdniadedud1nanas Wiy 49.11:1.01 uaz 37.47+0.08
N3 AU (M3afl ) ansataniunganuiduduiiy 200 w Whininedsduifigarinty 59.76+578
nu dauansatnaiiy Tuthun uavanuide deluenududuvesnsatavinlidhmingudnanas Tnefienududu
20% w/v Tivtiniadedudnimindu 35.28+0.72, 39.77+0.69 uag 32.01+1.28 ¥ muddu waziileniudioans
afnssifionfinududuil 40% wy Wehmiingudiamilge iy 7.83+0.54 n¥u Wen3suiieunduaiunll
wuansataliimiinedesuin 22.85+4.19 n¥u
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M19199 4 hvtiniadeduining 6 Wenwuamsananszifiey nung viu Tutiun avian uazauideninnnududusing
9 Tudunmin 8

ANRAYUINENANT (N5Y)

@15anin ANNTUTUYOIETENR (% W/V)
20% 30% 40%

QREINIIEY 35.01+6.36 11.61+5.55 7.83+0.54
AUNG 59.76+5.78 35.96+5.58 41.00+0.36
‘Uﬁu 35.28+0.72 25.33+4.16 22.86+1.41
Tudaun 39.77+0.69 29.23+7.25 22.49+5.50
AL 74.72+0.06 49.11+1.01 37.47+0.08
ANULED 32.01+1.28 28.27+1.32 24.48+2.50
NANAIUAL 22.85+4.19

2.5 nansiasaresiudnlngldihmtngedin nu 6

dlonsu 8 AUaihnafarsiiluey uasdalminukmuiheuduturesmsataduasdedmin
$298m wamsesziimiingsdnng 6 derussmsaianunguazaiufirududu 200 wy Wimineds
ST WA 35.46+0.06 Waz 31.17+2.49 N3 (31971 5) awddy erfiumsdutuansafadu 30%
uay 40% w/v wudniwmdnsdnanas wamslinsghidenuasatansadon nung viiu luthun azen uaz
audefinnudutu 30% wy wuindlewudearsafauivliiminiedesstnunitaaniiy 22.86:2.98 n3u
wazansataanudorududu 409% wy Wimdniadessdnigeaauiify 36604041 n3u asafludaun (G0%
wA) Thbwiinsasdnsfigaiafu 5.3020.09 illewFeuifisunguaivaulinuarsadalimiminadossdn
7.33+0.31 n3u

A15199 5 U vilnuiaaie$1ad1ing 6 Wenuansananseiiien nuwg vy Tudiun dzien wagaudenaiiy
Watueng ¢ Tudlanvinl 8

ANRABUNNTNSI9U (ASY)

ansana ALTUTUVOIATANR (% W/v)
20% 30% 40%

AsELiBy 15.82+3.26 12.96+4.22 9.82+1.25
ATUNG 35.46+0.06 19.10+0.16 13.51+£2.36
mfu 31.17+2.49 22.86+2.98 15.51+£0.75
Tutaun 9.51+3.05 9.08+2.28 5.30+0.09
ALLAN 22.41+4.46 12.57+4.36 21.02+4.33
ANULED 16.31+£7.33 15.24+1.22 36.64+0.41
NENAIUAN 7.33+0.31
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3. AinweeAUsznounaAlivesasannauideflamalln Gas Chromatography-Mass Spectrometer
(GC-MS)

nnsfiansataaudenansszavsnmiiafiaalunsdudadesludiim snideiifinneosduszney
mupanvasatnaudenity - namsiessiesussneunilvesansatnaudeseihazans 5% vy
ofiauoanegesluilng’s GCMs Tneld capillary nodutiviln DB-5MS UszinanasonundusiauasUsinames
aswaiiauanslunisnsdl 6 TneiSesadu munmﬁmigﬂﬁuzaaﬂmﬂﬂaﬁuﬁ (retention time) WANITIATIZENT
afmanudesuivinazans 5% v/v lefiausanesedlutmussdussnoumaniiisuunldtiuldnanlunisindeud
rumeduflutisan 4.527 81 32.868 Wit wanadslasuivunsun il 3 fsuaudia (peak) fuansesussnouans
W 15 98n @aunsavenviavesasuszneuldlaenisifiousn mass spectrum vasansusazafinfinuluansania
aMULEDAUAT mass spectrum madmimﬁﬁﬁag% library g’m%’au‘ja NIST/EPA/NIH Mass Spectral Library 2014 wu
glycerin ma?iqmimaﬁﬂai%uﬁﬁuﬁiﬁ peak WU 19.81 a1 2-ethylpiperidine, 2,3-dihydro-3,5-dihydroxy-6-
methyl-4H-pyran-4-one, hydroquinone, 1,2,4-cyclohexanetriol ﬁL‘lJai‘L%uﬁﬁumﬁ peak WU 13.52, 10.10,
9.39, 7.46% AUANSU WarasaU 9 FILANINNTIT 6 BITBNUNMTITe UM NU AN TWEN LT sEANE A Eud
\Bo51 uaruUARSElER (Ahmed et al, 1995)
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A1519% 6 89AUSTNRUNMILATIvRIANSANAEIULEDRA Y 5% v/v efawkeanesadhuilagisuialasunlnsnsni-

unaaUnIngum3
aeu RT Joas walwana  gasluana  %Area
1 5.682  Glycerin 92 CsHgO3 19.81
2 7.336  Benzyl alcohol 108 CsHsO 1.29
3 8.082  2,5-Dimethylfuran-3,4(2H,5H)-dione 128 CeHsO3 1.11
4 9.055  2-Methoxyphenol 124 CrHsO2 1.39
5 11.066  4-Hydroxy-2-cyclohexen-1-one 112 CeHsO2 2.49
6 11.311  2,3-Dihydro-3,5-dihydroxy-6-methyl-4H-pyran-4- 144 CeHgOq 10.10
one
7 11.930  Benzoic acid 122 C7H6O2 5.13
8 14.296  2,3-Dihydrobenzofuran 120 CgHgO 2.40
16.552  Hydroquinone 110 CeHeO2 9.39
10 17.214  1,2,4-Cyclohexanetriol 154 CioH180 7.46
11 17.945  2-Piperidinecarboxylic acid 129 CeH11NO2 5.22
12 18.531  2-Ethylpiperidine 113 C7HisN 13.52
13 20.046  2-Methoxy-3-(2-propenyl)- phenol 164 CioH1202 2.47
14 31.263  6-Bromohexanoic acid, 3-ethylphenyl ester 298 Ci4H19BrO; 2.53
15 29.714  Globulol 222 CisH260 1.75

*RT (Retention time) Ao La1Na1susiazyalalunisiaaauiniu column

d3UuazIansalua

UszAnsnmlumstiudaininaiaueaduledon P, onzae vesansaaayulnsiiuthunseiion n1ung
viiu luthun aznn uazaiuidedieds Agar well diffusion wudtansafaniungfiseduauidudugsga 100
mg/ml anunsndudanisnaiyvenduleides P onyzae IdATigaindy 83.45% daundeansadnauidoniiiu
80.12% Wiefinsanuszansnmuesansadaenisdud dsalnidrlulsadeulneldinasidsefiunmsesadudiie
Args S1uaulufielsa mslirguuunsiiiolse thwiings wardiduin Sududesiidimaningednnduddy
asafnanuideanudutu (0% wa) Tsyansamsudilsalndinliaiaamusuuluidalsafiatudesan
Wiy 192,50 Tu Azuuunadalsasiiy 2 anugeiudmiiiinuingy 50.06+4.53 9. uagtadnmstm
flaainfu 36.64+0.41 n¥u ustansafin nsifien nung i Tuthun wazasan Weliuaududuvesarsarn
wntuiiszansnmsudalsaludinldanusauluinlsnanas uinrududuiiiuanndusilidmingedn
anaailesanansddyluayulnsisnnifuenavinlisuinasdag wazdflefnsnaniuglimeonuiesanas denali
nsfadatiosasine winazdvuTinuminiedsssinanas Guaun wazae, 2559) asatanungiiaaiu
it 200 w/y Whiwiinsasdigalugifudauisiiy 35461006 n3u msatadzia (20% wA) Haethgaddy
rlimindudmiunigauiity 74.72:0.06 n3u wavansaftalushunliimingisdndesiigelsifiussansnm
Fudalsaludidne 6 lulsedeu dednwedusynouinilvesansainauidenuaisuszneundn slycerin, 2-
ethylpiperidine2-ethylpiperidine, 2,3-dihydro-3,5-dihydroxy-6-methyl-d4H-pyran-4-one, hydroquinone Lag
1,2,4-cyclohexanetriol lutiaifigs mnuanisfinwusyansnmdudilsalmidrivesasatnasyulnsdind et
anunsathansadnaiude (40 % wa) liamidudusuundesuriduddsalniinlriunasoly Ssausoan
Sunsrefiananmslianaadsifadagiia Snsdadunaiuaud wasyadvosayulnslutesdudmiados
Wiannsaldusslonildoasan
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Preparation of multiple emulsions from sacha inchi oil
by two-step method
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Abstract

A water-in-oil-in-water multiple emulsions have been developed to use in cosmetic, food
and pharmaceutical aﬁplications due to their improvement of the solubility and long release of
active ingredient such as vitamin C from adverse environmental conditions In this research,
wow multiple emulsions from sacha Inchi oil were prepared by two-step method. Cithrol
DPHS and Synperonic PE/F 127 were used as lipophilic emulsifier and hydrophilic emulsifier.
The effect of type and concentration of each emulsifier were investigated. As the result, both
concentration of lipophilic and hydrophilic emulsifiers caused main effect on the physical
properties of the wow emulsions such as microstructure, physical stability, droplet size,
viscosity and pH value. The optimum formulations were concentrations of lipophilic and
hydrophilic emulsifier at 4«ww and 1«ww respectively has exhibited the most stable multiple
emulsions under heating and cooling accelerated conditions.

Keywords: Water-in-oil-in-water multiple emulsions; Sacha inchi oil; Two-step method;
Emulsifier concentration.




unin

fn1BuA (Sacha inchi) fideyneinemansin (Plukenetia volubilis L.) i ummm&ﬂuuaumaum%u
ansanuldluniviedensTueendedd  swfomreunidevessumale  SBuaaSayiulalaluann
nllenreugu ﬁssﬁummqa 1700 wnsanszRuimeie windidualsyneudelsiudesay 33 fsUsznoudie
nslusiuliiBuseiansadluadn (Linolenic acid) wielawin 3 Sevay 48.6 nsalaluadn (Linoleic acid) iele
Wi 6 Youaz 36.8 uay nsrlewadn (Oleic acid) niolewfn 9 Seuay 8.8 Snvuillnlafisea (Tocopherol) wiainniiu
GIERIVGR wenaniisiudinmdumdsznouseansusnouiluda (Phenolic compounds) Fausznausie
mmauﬂm‘buaﬂm (flavonoids), Wndiu (tannin) wag n3niluda (phenolic acid) mmauumiumimuaumaaiu
Jellmnuasiadesandiay Jasiunsiiau)iseneendndu aﬂmmmauuwﬂmmmmu iﬂmmwmmu WA
Untlosiiantlsdneae (Hanssen & Schmitz-Hiibsch, 2011) (Saengsorn & Jimtaisong, 2017)

Jagulainmsimunsyuuddadudedau (Multiple emulsions) Tuqma’mﬂﬁmm%ﬂﬁ’m’m 9IMT UaY
LNFUNTIU LﬁaLﬁuﬂrﬁm%mﬂm'15a°fmamiaam:mé Lﬁummméhﬁummiaaﬂqwé uaraNNINDAITTEIATIY
miﬂamﬂaaamiaaﬂqmmnamaummaa:u WU e Uil Lae pendiau dnvivBiadulstouiiusamduia
Uiui]‘lﬁu‘lﬂ’l’]ﬂ’lgﬂ’]ﬂwl LLaqumﬂmuu 2 U (Two oil-water interface) Jsaunsatosiun1saaisdivesansasn
qma"meam%mameuauaﬁuusﬂumm (Smgte emulsions) Tnediaduannsauddldfustatueiailudsiuly

W1 (W/O/W emulsions) LLauauaﬁmuﬂumuiuuﬂuumu (O/W/0 emutaons) nsidenviinvesddatuilistou

D%
=

Fuifuanuannsalunsazatevesanseangvs uavdnvarvesdiadufideants Wuu (Kovacs, Eros, & Csoka,
2016) (Wang, Shi, Agyei, & Wang, 2017)

TuniAdeiadansnseudtatudfourinhludhsiuluh W/ow emulsions) anmindudannadua
fewmaiingosiuney Tngld Cithrol DPHS Wuansanussisiavinliveuth wasld Synperonic PE/F 127 {uans
anussididaveuth msAnvravesediduvesasanussisiirinlivoutn warasanuseiaviingeuth
lngnTvaeuanvuynanIenmuediatudloumendoanssaiuuldias dnvuneunia wasfnwinmauds
s 9 vesdilatu Warhunsisaiegumad

gUsTaIAvaINITITY

Anwnswseuddatudetouridaunluihiuludy (W/O/W emulsions) a1nisiudinduamgmaia
ADIVUNDU

s2liauisave
d151al

Ysfudnnaduem nunaslgnIamiadiessne, Cithrol DPHS (Croda, US), Synperonic PE/F 127 (Croda,
US) waz wunii@eudainn (MgSO,)
mswssudadudedeurdairlutiduludh (W/o/W emulsions)

nawssudiaduddeuriiniiluiiduh W/oMW emulsions) antifuiaanisuadiemaiinaes
fupou dauUatanIBues Mahmood and Akhtar (2013) ﬁwléﬂmanmm%‘&mi’gmﬂﬁwﬁu 1dun dhdfuiannidua
wazansanisameia Cithrol DPHS LLavagmﬂmmeﬂu laun LLiJﬂuL"UEJMSUaLWG] wazthusiennlossy Taudeu
Lm’ggmﬂmmﬂu LLau’;gmﬂumu Vigaungdl 75+2 aqﬂmawaa Nntures 9 mmgmmmmﬂuaﬂmgmﬂ
Wisfusgsaiies Tunuseniesdunay (overhead stirrer) in1uda 2000 seusownd et 15 wnil 9ntiu
Jusiamennunda 1500 seuseundt \Juaan 10 i waz 700 seuseundt \unan 10 wndl ﬁumuaummqammu
vodlatutigumniivied (252 sarmiwaides) sgledfatuduien (Primary emulsion) ﬁnﬂuuﬂammuauaww
WAeafigumniiviesaduigmathaeuen léuA asanussiaiy Synperonic PE/F 127 wagiusimanlessu Juniu
srep3osiiuna (overhead stirrer) fianuis 500 saustoundt e 20 wift aulsddatuddou

nsAnuiadeiifinadensiindiatudedou IneAnwitadefiiinadesuin waznisnszaredveseynia
TEun amduduvesansanussiaiivialiveut (Cithrol DPHS) i%eway 1, 2, 3, 4 uay 5 lngvvein wag A
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[WNTuanTanusIRsvliaveul (Synperonic PE/F 127) Wisewaz 1, 2 wag 3 lagunin auesnd 1 uag 2
AIUAGY
13799 1 dnusenau (%w/w) vasgasinsulunswienddadutufien (w/o emulsion)

Fnnaingiu Fpnatinsly
gossinsu i Cithrol uuntidey vhusman
dum DPHS Faiup lovou
Cc1 20.0 1.0 0.7 78.3
Cc2 20.0 2.0 0.7 77.3
c3 20.0 3.0 0.7 76.3
c4 20.0 4.0 0.7 75.3
C5 20.0 5.0 0.7 74.3

e C Ae JevazAnududuvesasanusiiaiaviinlidveu (Cithrol DPHS)

13799 2 duusenau (%w/w) vasgnsinsuluniswiendiadudsdou (w/o/w emulsions)

Fnaneiasiu FpaeinnngTy Fpmediransuan
gassinsy Yrsfughnm Cithrol uuntidey dusmen  Synperonic  wusiAean
duan DPHS Fanvln lovau PE/F 127 losau
C3:51 16.0 2.4 0.56 61.04 1.0 19.0
C3:52 16.0 2.4 0.56 61.04 2.0 18.0
C3:53 16.0 24 0.56 61.04 3.0 17.0
Ca:51 16.0 3.2 0.56 60.24 1.0 19.0
Ca4:52 16.0 3.2 0.56 60.24 2.0 18.0
C4:53 16.0 3.2 0.56 60.24 3.0 17.0
C5:51 16.0 4.0 0.56 59.44 1.0 19.0
C5:52 16.0 4.0 0.56 59.44 2.0 18.0
C5:53 16.0 4.0 0.56 59.44 3.0 17.0

ynew: C A fovavanuiduduresasanussisianinaliveu (Cithrol DPHS)
s fio Sovavanududuasanussisinviaveuth (Synperonic PE/F 127)

n1sUssluAan vz adlatutedou

Uszidiudnuaisynemenimuesddati 1dud 8 way anududoiety

ey nstamfewililaehddaduiivdeuls Yarmfey e pH meter MuamALadY wazA
Deauunasgiuresiiey uazarumiaiiinls Tnedinseinanovan 3 €1

aruviln vhldles didatuiivdeulaldlunsuzdmsuinuiuins 10 Taddns uwdinanuniade
LASasinAumila (SV-10 viscometer, ARD, iﬁ'ﬂu) AwmmALaaY LLaxmLﬁmmummgmﬁuaaﬁLaﬁu LaYANUALA
Fold Tnedins e vinarianun 3 91

sundsatutuieilalnonsidendiatuduioaseisiudnduan lusnsdu 1:20 naldddu
wduhluinuunn (Size) warsiimsnszaeauineynia (Pd) sheiasesinauineymasefuunly (Zetasizer Nano-
ZS, Malvern ,UK) ﬁ@mmﬁ 25 asruwaiea diurundtatudowinlalaenisinuun (Size) folsesinuun
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aummmﬂﬂmmm (Mastersizer 3000, Malvern ,UK) wamm:u 25 asAvalTud mmmmmmaa uazAn
L‘UENLuummmumawumaumﬂmmlm TneAtAsEvinamiun 3 91

nsfnwINIsIaseaiivediaty Mldlaenisideadiatumedgninneuen laun i vde il lu
M98 1:3 waulignnu mﬂﬁgu?iaﬁaaﬂﬁaaﬁgammﬂuuﬂﬁm (ECLIPSE E200, Nikon, Japan) fifndaweny 40
Wi

nsAn¥IAUAIAYesdliatuddau

MInadeUsEnIsIuIe (Centrifugation Test) finLUa91n38v8Y Sztukowski and Yarranton (2005)
thasaduiideuldUiina 12 nu dandumiesiicnnud 4000 seudewdt Wunat 10 ui uasUssiudnuas
NaNeNNvBIBLATY Lﬁaﬁ_]miLLaﬂﬁi'?u%aaLwiasi’gﬂm

msnaaeuluanmzisseTimsliaudeuaduiu thafaduiiwielduiaes 10 fadans iulugou
gl 45 asmwwaitoa Wuna 24 Falus mnduivludifugnmnd 4 esmwadoa Wunan 24 Falus dudu 1
50U nedeudTaturionn 6 50U uardsuidudnuasnamenimuesdiiadu lHud @ mmaﬂ%’uﬁuaﬁgmﬂ ALY
ANuvila uaznsinseaiivesdlat

NAN133Y

nsanutatelumswseudiatudsfounnindudaandun  simsAnvmavesmmududuresansan
wsfsRvinldveuii was aruduturesansanusaisiingeuth sonmanURnIInenIn laun vuinveteunA
N33n3eiIveBiaty wazauRAIRIvesdiaty

avasarudutuvesansanussisinvialiveuth

nswsendiadududen (Primary emutsion) Tneldasanussisineinlivouth (Cithrol DPHS) firanu
Waduderas 1, 2, 3. 4 way 5 lagtidn dnduauanTed 1 mﬂmﬁ‘vmaaqwudﬁﬁa%’uﬁLm%ﬁﬂﬁﬁﬁﬁmﬁu WHu
Lﬁaﬁmﬁunﬂﬁﬁu deveaeunmnsvediatulnsnsiusiediaud 4000 seusdeund Wunan 10 Wil
wuidifatutudefieienldan Cithrol DPHS finrundududosar 1 uag 2 aevwidn fnmsuendudniios uazi
AR Cithrol DPHS Yeeay 3, 4 uay 5 wuidtatutuieiiauaei liwendu (i 2)

definunsiniseshuediatutuieasendomanssmiuuuliuas wuhdiatuiindedldfnisnszane
fmeseymaaiiiateyniiy Tassswuiudeanududues Cithrol DPHS Wisdu eumavesdiadududierasd
wnadnas audy esenanududuresansanussieiuiiutu A15AALSIRIRIALTI NSRRI TENINeT)NA
huaginmathifuanas shlviAediadu uasnsnsznesvesignmameluldiedudssalieymadivunadnag

devaasuruesiediatulagldnududues Cithrol DPHS Jesaz 3, 4 uag 5 Tuanmsissing
Fmsliarwdeuadudu S 6 seu wuhddaduliuendu naanndowansaal uasiatosinvuneymesedy
wily wusdleld Cithrol DPHS finvandududosay 4 wag 5 Tnenuin Sfadududendounalngtu Wuraan
M559u (Coalescence) maqaqmﬂLﬁmmﬂmimé“ﬂﬁuﬁasmmLﬂzﬂssumsi'?uﬁwm%ﬁa%uﬁu’%umﬁwixﬁuam
Werad Jufnnsruivesigninnieusnidngigninnielu Milinkovic, Petrovic, Fraj, Bucko, and Katona (2016)
uingnuiunvesdatutuienfiniealagld Cithrol DPHS Arnudududesas 3 Tneviwin Sowadnas
iemnideusinaansanusaisieiinliveunh (Cithrol DPHS) fuSinalsifismeiudnnssusietesnsa v
Tigniamelusenlussinmanieuen dwavilioyniadivundnas Jiao and Burgess (2003) Ssaonadosiusa
myinuneymafeiaiesinvuineynaseiuuily (Zetasizer Nano-zS) Wefinnsanaumilavesdiadu wui
satuiiaunilnanandeld Cithrol DPHS eududuiosas 5 Tnethwiin ndufuluannizss iesmnusue
Cithrol DPHS 1110 ﬁﬂa'aNﬁiﬁﬁﬁaﬁu%uLﬁmﬁmwwﬁmq&Lﬁuiﬂ fngAnssumslnanuuueuilaiiey (non
Newtonian fluid) Jiao and Burgess (2003) uonaniiagnuimngasiiuiidfioniutundmaaeuluannziss
\lesnmsunsvesuuniiBsudama (MgSOs) mﬂ"‘g’gmﬂﬁmwﬂuéfg‘]mﬂﬁwﬁu Fedawaliefosnduiusie
anmzsadianiiaiy
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fafudadenddatuduieiiwseulaan Cithrol DPHS anudududesas 3, 4 waz 5 Wuanududud
wingadlunsAnundadesal

3%w/w Cithrol DPHS 4%w/w Cithrol DPHS 5%w/w Cithrol DPHS

@
wre
©
=
= 3 s o spete : o 2 1k s s Ol
B
T
&
=
@
=
X 2

10 um 10 pm 1(Em
97
e
o
33
o
-
=3
=
=
@
@
[
=
@
= 10 pm 10 pm 10 pm

AN 1 NNYENTIAULAAITUIALAZNIINTTBVUINBUNIATEBTaTUTUALY Tn3euldann Cithrol DPHS Ay
WinduSosas 3 4 uaz 5 lneumiln neusasndmeaeuluannzisengisnishinnuseuadudu
Nifdevens 100 Wi

ANT 2 SNWUENIINIYNINVBIDLATUTUAELY NEINISNAABUAILNTUUIIYS

4-85



19197 3 fivey Aunin uagruineunaredliaduduien neulasrduiuluannussweBnmsliauiou
aduLdu 911U 6 SeU

gnsaniu AAUnLA ANLDY IBYNIARAE AINIINTZIY

(P) (de,s) (nluwms)  aynia (Pd)

C3 nownuluanzlss 18.6+0.31 4.57+0.05 435.73+7.39 0.288+0.12
waaiuluanizis 18.8+0.10 5.94+0.07 280.80+21.50 0.215+0.09

4 newfuluanisss  20.9x1.01 4.2420.01 374.4319.81 0.268+0.04
nannuluanziag 19.2+£0.17 5.38+0.04 412.33+22.48 0.293+0.02

G5 nownuluanzLs 30.0+£0.10 4.78+0.02 374.43+9.81 0.211+0.06
nanAuluanIzise 22.4+0.06 5.07+0.02 323.63+13.48 0.084+0.09

NAYDIAUTUTUVDIFITAAWITIRIRNIVTAYB UL

1%w/w Synperonic PE/F 127 || 2%w/w Synperonic PE/F 127 || 3%w/w Synperonic PE/F 127

3%w/w Cithrol DPHS

10 pm 10 pm 10 pm

4%w/w Cithrol DPHS

10 10 pm 10 Hm

5%w/w Cithrol DPHS

10_ Hm 10_ pm 10 pm

AMNA 3 MNFANTTAUKANITUIA WAZNIINTEABVUINBUNATRBTATWTToU MwSeulaann Cithrol DPHS 7
AMINTUSoraz 3, 4 uaz 5 lngunin wag Synperonic PE/F 127 innsuidudusosas 1, 2 way 3 lagiiniin 7
Aa981Y 40 Wi
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nswieudtatuddeunrazifuldidenaududuresansanussisinadialiveuthanmsanwneu
i lawn mmvﬁu%’uéuaq Cithrol DPHS 4ot 3, 4 uay 5 Inethwuiin iedAnwndvswavesaududuesansie
auamu%ummauuw (Synperonic PE/F 127) asduduiosay 1, 2 uay 3 Taehwin Geagldssudiiaduiiomn 9
sy Famnadl 2 mﬂﬂ’ﬁmaaawmwammwﬁmaﬁaumLmaaﬂ,mmmwu Dot waziduddadudedounn
gasisu

| Synperonic PE/F 127 |

[ 100w || 2%win |[ 3%wn |

| 5%uw/w Cithrol DPHS || 4% Cithrol DPHS ” 3%w/w Cithrol DPHS |

ANT 4 SNYUENINIYNINYDIDLATULTIYDU
o 9 y a a < | A & a
YINSNAFBUAILNTUUMIITIAMULTT 4000 Sausou? Wurian 10 uii

defnwinisdniFesivesdiiaduidousendesganssmivuuliuas wuiiimnududures Synperonic
PE/F 127 Wiusnniu mmmawmmaqéﬁaﬁuL"?Ns?fau%ﬁfumm“lmﬁu wasfinnandutiues Synperonic PE/F 127
Sovay 2 uay 3 Inemin wuidlenaaeudemstunios wnuidiatuddeuinnisuentu Weswmnidlonau
Wuduvesasanussiiiaviaveuth (Hydrophilic surfactant) Wsnntuauiinnfundemanadudiingauesls
wad (Critical micelle concentration, CMC) luwadisorsazavaneluasanusiiiiasiialiveui (Hydrophobic
surfactant) smasﬂmgmﬂumu mwalmgmﬂumumaauwaaﬂiﬂangmﬂmmauan Mliaududuresansan
wseRsiwinldrouintosas wazviliduihg LLaqumﬂmma‘Lummma FeonATOITUNINANNGDIRANTIAL
awnuhdiatutuieiinieuldnasanussisiinialdvou Cithrol DPHS aududutes  avfluwaliui
Bifaduiivieuldaglineh mmﬂaaﬂmiarﬂmemsuumlmaummm’mLsumuqﬂ (Jiao & Burgess, 2003)

dlonmaauanunsiivediatiuddoulnenistumieinnmds 4000 seuseundt Wuaan 10 Wit wuth
Sﬁa“i'fw,%ﬂ%auﬁLm%mlﬁamqmﬁﬁu C3:51, C4:S1 way C5:51 Taiondu 91nnmi 2 nuingasisu C3:S1 dvun
uaymanszefveseymaliminauedy  lngorafnusingnsaiaiuils  (Creaming)  waveeanindniiui
(Ostwald ripening) 1 Wang et al. (2017) way \lefilsfisnnuasese ﬁaﬂfuﬁuﬁaﬂqmﬁﬁu Ca:s1 L‘ﬁ@ﬂmﬂ@ﬁli

a

ssulildansanusafialandanududumunzauiian Miinddaduddouniauada luwendu
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NEWAILULETD | | waamadauluaniazids

10 pm 10 pm

AN 5 ﬂ’]‘Wﬁ!aVlﬁﬂﬂLLﬁmGUU’]@ LAZNIINTEANBVUINBUNAYRBTAT T Yeansinsy C4:S1 nouwazval
wuluanizisasedsnistinnudeuadudu $7uu 6 59U Anndsvens 40 Wi

ovaaeugasiiu Ca:s1 luanmiziswheiBnslimnudouaduiu s 6 seu nuhgasiiuiiay
A lduendu Tassnuhnmainndesganssmifvuavesdiatusuionfiunndy (wdl 5) Taswuinves
dadudsteudvuelngtudndosan 9.46+0.06 lulasuns 10y 10.50+0.10 Talasiuns (19l 6) LiesanTy
mathnsusnetzunIndudngignianielulasedonnuuandsowussiueedlufin  dwalididnduvesty
mﬂmﬂuaﬂua&lm Mlrrnuuilatiasas (Osmotic pressure) Vasiljevic, Parojcic, Primorac, and Vuleta (2009) A1
wmmummmu N0t 6.08+0.04 LTu 6.630.01 wazarmmintosas osnnaunsvesignintinelugiy
AAthANEUDN (Lamba, Sathish, & Sabikhi, 2015)

A15197 4 Aoy avunin uazvwneuniavediatudiou neukazrduiuluan1iziswgisnsiinueu
aduLdiu 313U 6 50U (ALRRE+SD, n=3)

gnsisu ANLEY ArAunila (cP) YuIneyAALREY
(de,s) (lulasians)
C4:51 nownuluanwls 6.08+0.04 2,857+64 cP 9.46+0.06
waaiuluanizis 6.63+0.01 435+0.54 cP 10.50+0.10
dsduazanusena

Qmé’ﬂwmwmaﬁa%’m%%’aummfﬁﬁuﬁl"mnaumim&Jmﬂﬁﬂam%’umu FurunuidureEsanus e
sinldrauihdsilmanstadudnlutsu (wo emulsion) Tnsasnuidiefiuauduesansanuseidmiovia
Talwouth Cithrol DPHS %éqmaiﬁaqmﬂmmﬁﬁaﬁﬁ'u%mﬁmﬁmu’mLﬁﬂaq yenmnifsufiunnududuresansan
wssisiavilnwouth Synperonic PE/F 127 dwiliandtatusiinthluthiiuluth (wo/w emulsions) iiesannidle
auduturesasanussisiaviaveuh (Hydrophilic surfactant) iusnnguauiinniduniisaududiings
ypalauwad (Critical micelle concentration, CMC) %ﬁﬂﬁmmma@ﬁaﬁuL%q%'auﬁ“umm“lmﬁu MATeEnU
ifadudsouiiwienldarnauisawseuain Cithrol DPHS anudududosas 4 way Synperonic PE/F 127 Ay
Wududesar 1 Tnsvwin fianuasi doneaeuluaniiziss

JoLdupLuL

msanw1tadedu 9 wu anudiseulunstu ssegnanlunstu wazdndiuveddatutuifeinediadtu
Wedou iaUsuansisulilmnuaiiunYy
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Surface enhanced Raman spectroscopy (SERS) for protein
determination in latex products

Apichat Phengdaam®, Phanthipha Runsaeng? Benjaporn Phupet?, Prapaporn Utarabhand?,
Prompong Pienpinijtham?, Sanong Ekgasit®
!Department of chemistry, Faculty of science, Prince of Songkla university, Hat Yai, Songkhla 90110
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E-mail: apichat p@psu.acth

Abstract

The latex allergy is lethal case in allergy patients due to immune system in human against

roteins from natural rubber. Therefore, determination of contaminated protein in products
orm natural rubber is necessary that will reduce the risk from latex allergy in consumers. For
determination of protein in latex, several methods were employed such as modified Lowry
method, amino acid analysis (HPLC), enzyme-linked immunosorbent assay (ELISA) inhibition
test, radio allergosorbent test (RAST) inhibition assay and latex ELISA for antigenic protein
(LEAP). However, these methods have a high cost for test and need to import. In this work,
surface enhanced Raman spectroscopy (SERS) will be proposed for protein determination in
products from natural rubber. The Plasmonlc property depending on structure of metal
nanopar_tlcles_lplayed an importance role to enhance Raman signal in SERS technigue. The type
of proteins will bé confirmed by the molecular information from SERS spectrum. The structures
of metal nanoparticles will be controlled by wet chemical synthesis and optimized. After that
developed SERS substrates will be employed for proteins analysis both qualitative and
quantitative in latex produces.

Keywords: SERS, latex allergy, metal nanoparticles




unin

DINTWNNANA UININE19555U975 (Latex allergy) mmmﬂmimuuummumumawmﬁamammwamum
wanUasu wazvhliAnennisuiianty mLmﬂﬁmmmmmwummwumﬂﬁmww%mmwuuawLaamm R
dsulanvasuaindessssumanduamandniivillfiAne nisuiAelusiu Hev bl wag Hev b3 Midudunils
Yooy IAneaaReIie s TINTI AT R U1 (Hevea brasiliensis) lunsdifisnssssumdgnléidy
wAnSuaifldumsdudannglivosnduhlnfienudesfiaznssduliAntuonisuilugldldietu (Beezhold,
1996; Pichayakorn, 2012) FeflanusniuiasfostinsmdalusiusananiiosssssumnAnladuansaeiu unsd
fagdadlihensssumilunstugundndusilnenss thesssurfasdoshunsyuaumaidalusiu Fe3snsi
uwnsvanede mslitexleslunsgeslusiuliuasuguluiduamsdduiliannsaunsalifnonsuilusyudsm
ﬂ’li‘VilﬁluLVIfJ‘ENLLEJﬂLﬁE]EJ’NE]E]ﬂlJ’] (Perrella, 2002) thenamdsansiunszuiufdalusiuLamsivsunalusiui
ffoonin 19 Tngdmiin 3dldviliiAnermauiluuyed Tns3snisumsguilidusuiinalusiuiivdesytu
1aun Modified Lowry method, Amino acid analysis (HPLC), Enzyme-linked immunosorbent assay (ELISA)
inhibition test, Radioallergosorbent test (RAST) inhibition assay &g Latex ELISA for Antigenic Protein (LEAP)
\Judu (Tomazic-Jezic, 2002; Pichayakorn, 2012) FEmsmanEiauwiug ey asiulU SRRV
Anensuiannensnns uilidedninfeynnaaeudindidaeserfunisundniismgs wasluvianalinenaagli
Afananailesainesdlsznoudu q luthenssssumafisuniunisnsiaiasieit (Tomazic-Jezic, 2002) nilslu
Basiflanuuwiuguaglinaiinsmeiiiniadifomaianig molecular spectroscopy luauitediniuunudn
FT-IR spectra aunsaldlunisuonseninsiienssssumiarinensiiiunsyuiunisatnlusiunnug 1NNy
flafdufinngluves surface protein wag phospholipids (Pichayakorn, 2012) FT-IR spectroscopy Humnaiad
o1fnTinspinIsgandundsnunastusidurismitelflunisdussiuliana sududnvauziamsluda
TassadauaziBenlosfanyileridusuduiondnuaivesansusasyin wenaninmsldnusaufumaiia Attenuated
Reflection Infrared Spectroscopy (ATR) tevilinsiatunuldlnensearnuuituia (Kappler, 2016) Insianiy
ogsBansdivestunuanesssund Aflenadudatuuyedlunisldnues ansalddoyadauana aruis
spymyfilerduvaslusiuioguuiiufinvesiuu sgsniuerlifierugendudou uwinadadissdidos el
vensaddleldiutunueteie anduuddduiensssum el difiuau g 6']‘Lumiﬁﬁugwmaﬁaawmsamm
wuu FT-IR spectra warilonadeuiuuarundaiulusiuluens fmaandeluliunatios shilisyansniwly
MIesizanas andesaialudediu Raman spectroscopy v8udnuilsluignia molecular spectroscopy i
vhavlauazanunsanandsdesinlumedia FT-R spectroscopy Tngmaiintiondenisiasizinisnssidauasiia
QRGO IR LY Suilosnanluanavesansiiennudiu polarizability (Kappler, 2016) Tnewmeadiataziinngllu
mﬁmi’wﬁaﬁﬂmqa%’waﬁﬁmﬁus[,uivﬁuimaiuuw symmetric %38 pseudo-symmetric Fanulu peptide
backbone wLUumLmumaﬂﬂimu LLaWImm'i'iumuma%wmumiaﬂuiwmUIzJLaﬂasum hydroxyl group (-OH)
(Han, 2009) mwuma"LéﬂumimuLLmeamﬁJuiﬂwmumﬂmmaﬁiimm uenanilgannsarinsinszsiun
wummawmmhamwuﬂaamamﬁﬂuma Raman microscope l#8néae aegnslsfnudyarnsiuiudiliain
nsrurumsnssiwadludduiudindyanain lnewnmnzeddaiefinseastiuamnatos walenmaiaz
Lﬁmﬂswﬂg]mquaaLsaLﬁnuﬁmﬂamauLwiamwﬁmiu%mmwEmﬁmsﬁmﬂﬁssmﬁLﬁaLﬁmzﬁuwé’qmuiumimm
Apszat lrllaunsadiesizidiegeiealla Raman spectroscopy hag1siiusz@nsain (Wiesheu, 2016;
OBmann, 2017) Tuga9 20 Jiinuwn nsfnwmeiuianuilunazuilunalulaglisuanuiounazuansdisun
Uszgndlumainvateann unguianuiluvedansdalagianzegaddunesiuaziiu wuhamsatielunns
mawaé’fgfgﬁmﬂmumaﬂuLaqaﬁmwamuuﬁuﬁwaﬁa@ mﬂﬁﬂﬁﬁ%a’hmﬂﬁﬂﬁuﬁaﬁumaﬁzyzywmﬂmu (Surface
enhanced Raman spectroscopy) (Sharma, 2012) @dldfiufinvedlanzdmsunisimiousiograiionisnsradn
Tnsiamregadaitufnfiflasedsluseiuuluwns nefl 2 nalandnlumswenedyaaie nalnmaaiiuazdian
nsiia Tnganizegadinalaniedidninsila fdunalnudnlunisvenedyyiuauisaesuiefendnnisves
Localized surface plasmon resonance mmiaLﬂ'mﬁawﬁqqwuﬁiﬂuﬂizéjuLLazﬁﬂiﬁlﬁﬁmmmimmﬁlﬁam
ﬁJQSWQQQGﬁuﬁa 10%-10" Wi lewflsufunsimseiasuuiiufauni (Ding, 2016) mmﬁﬂﬁuﬁwmaﬁmmmﬁ
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wugniuUssendldesiauns vanendludnuifineimans (Demeritte, 2012) 1nsUaendy (Guo, 2015) wax
Aasgiansdunsenvuleuludaindeu (Zhao, 2015) Tunsussendldiiioineilusiu Iassasralangluseiu

&

wilwuesliun aunAky sunANeIin uazeyAdassdvamasmkasiu gnldilutansesiulunisinsie
yiavadlusiulunguves uouRau uoufved uaz lelalasy & s (Han, 2009) mniegrduniAdoteuntind
Aeafumslinseilusiulunguues ueudlauuazueuived Ingldeynenesdlussiuuluwasiduiansesdy
WU @nsansaliAszeiUSinaweslusiiu prostate specific antigen (PSA) tieldlumsusdnnsmsiiauzise
Giauqﬂmnﬂ’luiwﬁuuﬁﬁwﬁa 1 pg/mL mﬂ%%"maamwé (Grubisha, 2003) 9neddeiluansliiiiudisennriosluas
Uszansamwenmadaiuiavensdyanasiunalunisasiainszilusiu wazduwilinunyseynalgiunis
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1. Wanlassadwedanglussauuluuesiielilunisesatauduallsivanessssunisemain
Nufveedyanasny
2. ansnsenlUuszgndliifiensiaaoulundnsinseiindnaine1ssssund

s2108U35798

1. madaaszilusiu Hev bl wag Hev b3 wielfidulusiummsgiu
WFduegNNaN Hev bl-pET28a waz Hev b3-pET28a ihgwadidntnu £ coli anewug BL21 Star™ (DE3) Ineis
transformation &38139899nuATeReuntG (Berthelot, 2012) mﬂﬂy'ul,gmL?gaLL‘UﬂﬁL%&JLLasﬂiw’jusLﬁﬁmia%’N
TUshu w%fawueimaxLﬁumﬂaumaaﬁmamﬁmmﬁ&qunﬂy’umuﬂﬁﬁwﬁqméﬁaamaé’uﬁ Ni-NTA LagiLAs1Eivm
nsuanseanvedlusiugnuaulagds 15% SDS-PAGE (Laemmli, 1970)

2. Msdaaszilaseasisadanglussaivunluuns

v
A a o

lunuddetidenldouniadunilassaiilusgduuluaesiieldiluiansessudmsumaiianuiavensdygyus

¥
av A A

iy TneldUiAze1ves Tollens Faduuiisedlflunsmaaevlunguihnaiiag nslunuideiidenldsznding
Formaldehyde &4.8usa3fad #u Silver amine complex UukHuNTzan TasUszyndauneunIsduATIEAIN
ATeReutil (Chaiendoo, 2018) f\]’]ﬂ‘l?u"aaLﬂi’wﬁ‘lm’mLL@%'E‘U?IN?JE]E]Lqm’]ﬂﬁﬁlﬂmiwﬁléjéjﬁﬂLﬂ'%l’e]\i JEOL JSM-
6510A scanning electron microscope
3. MINTI9IALUTHAU Hev bl uay Hev b3 ﬁwmmﬁﬂ'ﬁuﬁmmaﬁzgiymimmwi’aqﬁﬁwmsﬁu

TUsfu Hev b1 uaz Hev b3 Aldanuuaiiie lusuuuuveamadfiuiua 5 uL Arnududusing vuunuegiiden
wardansosduitldwauidu arnduiluduiinaunnfusiuiu #2eia3es Thermo Scientific DXR Raman
microscope Inglfiaiosnseduiiiannuenadu 532 wluuss meldlaudiidwens 100 X
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1. m3daasgilusiu Hev bl uay Hev b3 itelfilulusfunnsgiu

waulUsAuiloninsnzvisng 15% SDS-PAGE SlUsAugnaas Hev bl uag Hev b3 Usingidudn dauandunmil 1
Falusiugnwan Hev bl SvuinUszana 18 kDa wazlusAugnuan Hev b3 fvurauseanal 26 kDa aziiiulein
TusiugnuaniindsldluwuaiiFedivualngnilusiu Hev bl uay Hev b3 fivhusaniléaintnensan(Berthelot,
2012) IngTusAuildanmsdanneifonuaiifeidesonin ey bl uaz Hev b3 lngauiduduiidaunsizsils
avaglurig 0.04 - 0.08 Heg/ML

—

—
26 kDa -g MHevb3
17 kDa — —a rHev bl
10 kDa

ANA 1 wuuwnulyshu rHev bl uag rHev b3 indaldainuuailise Hiun1svinusansiionadul Ni-NTA 1ile
WATI2YiRIY 15% SDS-PAGE

2. msduaszilassadiiwedansluszavuiluwns
wanduavadlaniaiiaveteyniaRuuutununszanielidutansesiu wansislunind 2 amannnafiandes
ca & | ' . a Ao v a ' o a s
aNTIAUBANATOULUUADINTIA NUIFUTIeseuMARUNdLATeilalivwinmbeegi 121427 unluins #dy
YosouNARUTIIARTUNZULRITBINsTanlafuazniaudmsunsldnulumedaiiuiveedyaiasiuiu

AN

e

.

1000 i

number of particles

size (nm)

awil 2 nmannmediandesqanssAldidanasouluudensin (A) Mdswe1y 10,000 Wi uaz (B) Mdswens 30,000
Wi (O n3mlianInisnsateiivesaunIaRuluseAuuluLnsAAILINaGIn 300 aunia (D) Hduveteun1ARUN
LNEUURIVBINTEANTUIN 0.5 X 0.5 T,
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Al 3 @efinsunluseasdeavedasaidusiuvanauidonouniiil fildiszyin Hev b1 fllaseadrauuy B-
Sheet waz Hev b3 AlaAT9a519uuy O-Helix Seanunsawiuanuunnssldmemnaiia vibrational spectroscopy lu
qwuiﬁaﬁawﬁwﬁlﬁﬂ’uﬁﬂ%%a IR spectrum 184 Hev b1 uaz Hev b3 iJufliduusasuda (Berthelot, 2012) sl
uiTeidednfunfusn Afnstuiinannfusiaunu ves Hev bl uaz rHev b3 daldanuuafiiefiaulas
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AN 3 ANYBIALUNASNTINUYDILUTAU rHev b1 wag rHev b3 fiAadudy 0.08 lg/L

1 =2

definnsaendnuwalidsluianaveslusiuiasiieg wuin Wedu Hev bl dyanuiivsuenislasiaing
wuy PB-sheet fie 1666 cm flogflutaafiriulasiaing amide | (1650—1680 cm™) MnemddeiReiulasiang
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Tuta3 amide | 7 1656 cm SelndiAeafulusiuatindy 4 Aiflassadrswuu o-Helix (Rygula, 2013) uazfiddyfe
wudayay sy Tutslassad1auuy amide Il 7 1245 cm® Falaingadu amide Il vas B-sheet wag random coil
ﬁagjslmha 1235—1240 cm™" waganenanalinisiasliu anasusiuiy vedlusauwuy a-Helix (Rygula, 2013)
Fefuaindoyavosadnniusmudrsfulsiu e b3 Fenasiilassaiialusiuuuy a-Helix iitonaaoy
Uszansamlunisvenedyinsiun Weeu Hev bl uaz rHev b3 gni3o9namnatuduil 0.01 Me/ML uaz
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The phytochemical, tolal phenolic and antioxidant activity of
Haustorium of Palmyra palm
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Phattira Inprom*®Eakkarin Ratchaphonsaen*®;
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Abstract

Haustorium is an important part of Palmyra palm because Thai people like to consume
it. Therefore,there is a research for various uses to use the information to develop nutritional
and guideline for the development of haustorium in health food. However, still no research
data on phytochemical phenolic content and antioxidant activity from haustorium.Thus, this
research aimed to study the phytochemical, the total phenolic contents and the antioxidant
activity of extracts. Haustorium was collected from Samrong Subdistrict, Mueang District,
Phetchaburi Province. The methanol and water extracts of haustorium were prepared by
maceration at room temperature. The extracted for preliminary tests on phytochemical
substances such as alkaloids, flavonoids, terpenoids, saponins, phenols, tannins, proteins
,Steroids and sterols. Total phenolic contents were investigated using Folin-Ciocalteu. The
antioxidant activity were evaluated according to DPPH assays. The Phytochemical screening
showed that extracts containing alkaloid flavonoid triterpenoid cardiac glycosides saponins
phenol carbohydrate and protein. The results of total phenolic content by Folin-Ciocalteu
compared to the standard solution of Gallic acid (0-0.3600 mg/ mL), it was found that methanol
extracts from Haustorium had higher total phenolic content (5.8475mgGAE / g) than water
extracts (3.2839 mgGAE / g) and had the higher antioxidant activity by DPPH method at the
average 1Cso value of 22.7129 mg / mL than water extract (ICso 27.1760 mg/mL) but found
that the antioxidant activity was lower than the standard Gallic acid.

Keywords: phytochemical antioxidant activity total phenolic content haustorium
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mavsemalaun (Palmyra Palm) WufinBusudnagluisdundu (Arecaceae) liun Borassus aethiopum
Mart., Bflabellifer L. wag B. sundaicus Becc. @unsanu B. flabellifer innluswininziunn duldy Aiaaniuay
LTz Tueenidesld (Morton, 1988) analaualulsemealveiinatede mananadenduma aaldiden dulnue
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- dfusea egaumenaslsNasULaENIATaNI3N(H,SO,)

5. MsmUsunuiuednsmlagds Folin-Ciocalteu m1u3dued Singleton and Rossi (1965) ¥11n15iAAN
mMsganduasil 765 wiluiuns Tasiasesaninslnlnfines

6. maauqm%‘ﬁ’ma%a@aizﬁwiﬁ DPPH (2,2-diphenyl-1-picrydrayl) Emmmsfﬂmﬂﬁmmﬁ 517 unlu

wes lagldaiesauninglnladines Aruinm % Radical Scavenging wag ICs,

WNan1539e
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nsdeililunsfnwansnguail YSunailuefinuargnsiueyladassvedansannnimia Kan1sNAaes
nsenydeyaiinasioluil
1. Y3unauansannvasaninig

AMFANAAISIINININNAAIYIDNTHI VN LUFIYINAL A1 ULALUNINEA 91NVIRNANLUMTNMNAY 370

n% a1sanaRlaNanvazwasUSUNUAIRNS19A 1.1

A15197 1.1 YSuaansannuesaninia

fvihavany UTunauansana (g) nalnseuaz (% w/v)
ih 20.054 13.37
LINUDA 20.173 16.14

91NA1579 1.1 nuiansafnmmueaiiviineans (16.14%) innninansainui (13.37%) uansinansai
Tngluammaazanslummuealdinin

2. msvadaungnuieiidasduvasansainanina

Tun1snnaeungnuiailid ssfuresansadaaninia tdviniamageudsil ueaniaess Warliuess
Wosnuoen Asaweanlnalalan 91 ludu Auea wnuidy a1siulawnse 1USAY dlfusosnuazalfasea
lonanan1sne 1.2

M13°99 1.2 ansngnuadiluansainaiaig

- ansanm
asngnuiadl .
g WVUDA
LoaAIADYA - +
Walueen - N
Washuaes + +
Asanentnalalas - +
g lUTu + +
Wuoa + N
wnutiy + +
Aslulawnsn + +
TUshiu - +
GGIERRE] - _
dlfiesea - _
VAN “+ el nuansivaaeu” - vaneds liwuasinegou”

NNA5e0 1.2 wudluansainanmalinuasadissesauazaifesealuynansainluansadiaui wumes
fupen e1ludy Ausa wiudukaraisiulawsn Wesanlinauiniunsnease luansanaunIues NuLean1aaus
Nalues wasiiusen Arsawanbnalales enludy Auea winiu arslulawsauarlusiu Wesnlvnauiniu

MINARBsEsaNngIAaIENsatAWNILea wazasaimihnuasnguiadivainatedussdusznou
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3. Han1TTRiUSIIueEn T

N13EF9NIINUIATFIUNTALNGEN

Tae38vee Folin-Ciocalteu TdansavarsuinsgiunsaunadnAaududu 0.000-0.3600 me/mL tuans
UINTFIU ﬁ]Wﬂfuﬁﬂiﬂi’mﬁhmsafﬂﬂﬁuuaqﬁ 765 nm lngia3saUnlnslilndines :nAnisgandunaniluaiis
nINLIATEILTENI AN AnAuLasTuamd it uresasaratsun g Lunaanld auntsidunsadad
y=1.5184x+0.0019 (R = 0.9991) 1i ptanAmamuTinailuednsamvesasadaisuiunsmluinsgiunsa

LNAANLANARIRISIN 1.3

A15197 1.3 YSuasiluednuesdsannaninng

A17a1A1INNA Usunauluedngiu (meGAE/g ansarin)
ih 3.2839+0.1642
LNIUDA 5.8475+0.1618

NA1197 1.3 nuiansadaunIueals.8475£0.1618 meGAE/g ansanm) Susuafiuednsannnni

a5afinT (3.2839+0.1642 MeGAE/g ansarin)

=5

4. NFAATITAGVTAUIYLADETLVDIENTENA
Ly a v a Y aa g = & 1 a = v
NN TUDYYRBHTLVBIFETANAIAIIEWNIYIE DPPH kA IENUANTU ICsy FIUUAMLERINIAINULYUVDY
aseengvsMiiAansdudteuyadasela 50% A1 ICs, VINTARNAANIINTIIULEYYRIANTANATINIG

TALEAIMIUAITIN 1.4

A15199 1.4 Lansan ICs GummﬁmmgmﬂsmLmaﬁﬂLLazmsaﬁ’mﬁwmmnmaLLasLumuaa

a17anm ICso (Mg/mL)
NIALNAAN 0.0013 £0.2045
ih 27.176040.6550
WNIUDA 22.712940.4590

dsduazaiusena

mimwaaumi‘wqﬂwmﬁtﬁaaﬁumﬂmsaﬁml,l,aﬂﬂumiwﬁ 1.2 WUIESENAWUNIUDAINNANINNANUENT
weamasun Wailiuses wesiiueen AsaLeantinalalen enludu Auea wudu aslulawse warlusiu wavann
1a1n919m1a nuansiediiuess sl fluea uwiudy uazarslulewnsn wansindvhazaedunsdiuniuea
awnsoataaIsanamaldRninansata

MsBAsIziiIUsunaiiuednsiulaeds Folin-Ciocalteu Lsufivansazaleuinsgiunsawnaan (0-0.3600
mg/mL) nuansaammueamaiuinaiiuednsiugsiian 5.8475 meg/mL Mavadeugvifiueyyadasy

R385 DPPH (2,2-diphenyl-1-picrydrayl) lagiilsugnasinueyyadasziunsawnadniduaiszazalsuinsgiu
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(ICso b¥1171U 0.0013) WUIIAITANAUNIUDAIINININNANANWINAAN AT ICsbad e WINAU 22.71285 mg/mL 4

doandosiuuTunuiuednsiinukanidnasaniauvIueaInanalignadueyyadasy laaninaisaiain

U

< |
a o

LwiLﬁaLﬂauﬁumimmg’mﬂmLmaﬁﬂwudwa’liaﬁ’mﬂ;%mssznuaamﬂﬁmmaﬁqw%ﬁmawﬂaaais 1MINsA
unadnuIRTgIu etllussaneadie dn waldl asdusinamsuszneufiuednyimaunndistu Juagiuiiade
mesnusugnssu Aunadey uddIEnsugn staznanInAy 3815y wagnszuIunsuUs3U (Wangcharoen,
2002) faiuldanmsinyivesoussy uazaue. (2556) Seliameiuiiaasusgneufiuoaniionun uasianss
Fuoyyadassnamaildnmsmzdauasdaiuludesdianuen 9-12 feenluuasumsdasonduian
0 fis 4 Wou wuin AnuasalumsiueuyadasanautuivituduUiumsUssneuTiusdnimuniianas

Weanansuiindu wansitluasainvesanmatiugrsiueyyadasyazwUsiumuiuSunailuednsiy

Jolauauuy

vlimsudssiaasngnuaiifesdu Usinaituedngm MnTEigsfueyyadassvesasaing
maioiduuuamdldusslon Fumsesngninisdaniw (bioactivities) orathanlinaunusunuiiagiulunis
Jostulsaunssinvdeasaddunmeiniiuadundndusemsiievinidesdunsennnsandavesasiadiangg
AunmsiauEsiasraaindaruinsemskaziduwimdunsiamunnislidanmnaluduemsauninlyi

nddunanfunmsiiyadilitudavdeiisauiinuszneuluan@nladndoe

LONE1591994

Woduws. Auduana. 2546, ANWINIIHARDMITINAALATEIYIUIY SLnBadiansy Jaminasan. Inenfinus
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fiady wianimsinwy. (2548). unumveNanTueisssuvRlunstaatuwarsnwueise. ASuasunsiivans 20(3):
180-189.

fiwejes nugvdana. (2549). nsldansuszneuiiuednuesinduasiuesndwduinsansiznisunine de
weNIANg 26 (3); 222-238.

aLnesh Tuseu, 2552. msﬁwmLLazmimammiaﬁ’mmﬂiﬁwzaaaﬂugﬂLLUUMLﬁa‘bﬂumzmumﬁwﬁmﬁwmaam.
aalaun. AUAII9IN https://puechkaset.com/malaus/
Aududlouil 20 nanay 2562
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duAuiloTun 20 gatA 2562
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The Development of Indigo Dye and Indigo Oxidation Methods
for Dyeing Cotton Fabrics

Sudkamon Lasophal 2 Duangkamon Sukree!, Patchara Promsaka na sakonnakhon?,
Kanokporn Promrat! and Panida Nakprommin®
Faculty of Science and Technology, Sakon Nakhon Rajabhat University, Sakon Nakhon, Thailand
E-mail; 2sudkamon2009@hotmail.com

Abstract

This research studied the optimal conditions for fermentation of indigo leaf , types and different
concentrations of precipitating agent in natural indigo dye preparation and the oxidation of
leuco-indigo in dyeing cotton fabric. The aim of this study was to improve the quality of indigo
dyeing cotton fabric. From experimental data, that the condition for fermentation of indigo leaf
was 24 hours, initial temperature was 10 degrees Celsius and pH value of 7. And using a 1%
wi/v of alum as precipitate for precipitating indigo dyes. The obtained data showed that prepare
indigo dyes gave percentage of indigo 5.41 % w/w and color intensity 66.12. Then, this indigo
was dyed on cotton fabric. Results of the dyeing showed that the color of cotton fabric was
blue green, chroma value and lightness value were 19.13 and 41.21, respectively. The test of
the color fastness of sunlight and washing was in good and very good level. In addition, indigo
dyeing cotton fabric with alum as precipitate also has antibacterial properties, Escherichia coli
and Bacillus subtilis. Investigation of the oxidation process was found that 1% v/v of hydrogen
peroxide was a good oxidizing agent for oxidizing the leuco-indigo on cotton fabric back to
indigo within 10 seconds, compared to when exposed the oxygen in air (about 30 minutes or
more). However, that indigo dyed cotton after oxidizing with hydrogen peroxide has decreased
the color intensity but it has increased in both the chroma and the lightness values.

Keywords: indigo dye, leuco-indigo, precipitating agent, oxidation
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16. 1nsgana (Grey scale) @USUNIINAFDUAIILAINUADNITTNAILAZLAILAR

4-108



ABandiun1sfinen
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