Volume 38 Number 6 November - December 2019

ISSN (Print Edition) : 1686-9664
ISSN (Online Edition) : 2586-9795

Journal of

SCIENCE and TECHNOLOGY
MAHASARAKHAM UNIVERSITY

www.journal.msu.ac.th

3€]N]UUIENISLRLYLRUCSLESLC

BELRUCLYIN

295¢ NULCNg - NRLUCHUM 9 UNNC 8E U NLUSLELYN

- JOQWIBAON 9 JaquINN 8¢ SWINIOA ALISHIAINN INVHUVIVSYHVIN ADOTONHDIL PUE 3DNFIDS JO [euinofr

6L0Z J1oquusd9(g

SNYANEQS

0f 38 AUUA 6 WOASMBU - SUDAL 2562

ISSN (Print Edition) : 1686-9664
ISSN (Online Edition) : 2586-9795

I1S4d1S

inAlulad

UKIDNAgUKIEISAU

P T o o

www.journal.msu.ac.th




a 6 a % a [V
19813 IN EI']ﬁ']ﬁGl‘SlLﬂ&‘YlﬂT%Iﬁg NRURIINYIFYNRIINYIAYNKRIFEIIATN

Y 6

nnilszasa
LﬁaLwzJu,wimwyfﬂjﬁ’ﬁﬂm'sLLa:waa'mfi%'ﬂﬁ'miwmmam%
uazinaluladnfilaniasavaguiuidodwingeaad
F1N ’3“/1mmam‘qmmwLm:%mnssuma@% UNAMVUAL
unanaddsfazshindRnlunsasuminedsuniansany
%:@‘Taﬂﬁ%’ungsmaaaaumﬁmmsmﬂgmmmaﬁ
(peer review) NemeluuaznmaunanumiInenduiialingas
fiqunmluszduanasgiuang

® 11219
WAINLIRUNRIENTANI
SUNIUNDILIITNT
NAIFILETUNMTIVHUALLINTITING WWIINYIRUURIZIIAY
FURVWELY SUNANUNIITY JINTAUNIRITAY 44150
Tnsemvinelu 1754 Insdwii/lnsans 0-4375-4416
® nilSnm
atmIuAurInanasuraIIA
ANFATINTE m."?qﬂ‘ﬁr Tulsr
PN
EANNTY AT AT Y

® UIIWIHNT
Maas1a3es 93031 Uszinmn

® HBBUISUIENS

maasanss a3 Iwlsal Uszana

WA INENABUMIEN TN

T0IMRATIANTE WBFAWANS AT.2TWA 18926
WA ININRBURIEN TN

J09MEATNANTY AT.F307 AIRNTWITH

VAN ININABUAIEN TN

309FaNNTY 035881 gNndin

VA ININABUAEN TN

® NaJIUIIWIDNNT
MaAN3E AT.N3ENG yryifia
o
IWAINIBRIM NSy
MaEaNNTe A3.8200¢3 Lauziias
VANINYIRLVD LA
FEATIANIY ATAWITEL WInuING
VAN AUVBULA
Maa1sd andnd snutas
IWRINTRRIM NSy
6 A =1

Mansane a5 dida auwziiies
UAINNALVI WA
309MNRAT1N8 A FEUT senIzau
VRININALNAE TN
309NN QLI YypzinaTos
URINAUVBULA
sosmaannd avaiyl nunwmna
WANINYIRLVD LA
J0IMFATINTY AT.AUNUT 91TNDER
UAINNAUVBULAY
F09ANEATINIY ATYYW IENT

£ a a - a I3
ot uAaNam LSS aas
JIFNRATINTT ATWINW DUBUM
UAINNALVI WA

-

/

J09MFATINTT ATUONR URILTEAL
URINAUVBULA
309FNEATINTE AT.IMaAdNG FUnT
URINNAUVBULAY
sosenaanIdiu i
a . &
YAININAUNBATANEAS
3098119138 A1.0983 WS
VAININABNAIE TN
T0IPNFATINTS WBUNNSATINBN ASanual
VANINYIRUWLIFIT
509MEANN3E AT.aWIRONS udouse
VAININALNAE TN
Hrwmanansd avmia yyin
URINIFUURIE TN
Hoomannasd avuwiad wnsma
wwinendvmaluladnousasdyy’
HEumaa g avaym (RusTus
” e o o
wnInedensAgauanTnil
) &
HTIUAAATNTY ATIENATT FUATW
UAINNAUULIAIT
Hrwmaanansd avefgan wdRsolom
VAININAUNAE TN
Hrwmanasd aveainsol aziow
VAININALNAE TN
HT0mMan3d wan.ar.aanws J9anSdn
URINIFUURIE TN
2139138 av.5ndiuen Taunan
URNINYIRU TN
819138 AT.FNAN WIIWIANING
VRN AUURIE TN
Mr.Paul Alexander Dulfer
VAININAUNAE TN
WHAAIIIH 9ITAZLATHEY
YAININAUNAE TN

La‘in‘lrclzﬂ”li

winaiila 393§

HZaziazuns

widniad niond

MABADINUALANNNLHIUNT

Tz 6 atiy
a.ﬁ'u?i 1 ANTAY - NUATAUT
AUUN 2 JwAW - LUEI8%
aﬁ'uﬁ 3 Wounaw - Iguou
atiufl 4 nINGIAw - Finaw
aﬁ'uﬁ: 5 MUEU% - ANAN
U 6 WOBAMEH - Fwaa

Mahasarakham University Journal of Science and Technology

® Aim and Scope:

The MSU Journal of Science and Technology is published quarterly and
dedicated to the promotion and dissemination of scientific knowledge
in the disciplines of Bioscience, Physical Science and Engineering
Articles and research papers to be published in the Journal of Science
and Technology Mahasarakham University will be subject to verification
of academic luminaries both from within and outside the University
to assure journal quality standards.

® Ownership

Mahasarakham University

Editorial Office

Division of Research Support and Development,
Khamriang Sub-distict, Kantharawichai District,
Maha Sarakham Province 44150

Tel & Fax: 0 4375 4238 ext. 1754

@® Advisors

President of Mahasarakham University
Professor Dr. Visut Baimai
Professor Dr. Vichai Boonsaeng

@ Editor-in-Chief

Professor Dr.Preecha Prathepha

@ Assistant Editors

Professor Dr.Pairot Pramual

Mahasarakham University

Associate Professor Dr.Worapol Aengwanich
Mahasarakham University

Associate Professor Dr.Sirithon Siriamornpun
Mahasarakham University

Associate Professor Dr.Vallaya Sutthikhum
Mahasarakham University

@ Editorial Board

Professor Dr.Thaweesakdi Boonkerd
Chulalongkorn University

Professor Dr.La-orsri Sanoamuang

Khon Kaen University

Professor Dr.Supannee Promthet

Khon Kaen University

Professor Dr.Pranee Anprung

Chulalongkorn University

Professor Dr.Niwat Sonoamuang

Khon Kaen University

Associate Professor Dr.Sunan Saikrasun
Mahasarakham University

Associate Professor Dr.Suwanna Boonyaleepun
Khon Kaen University

Associate Professor Dr.Kwanjai Kanokmedhakul
Khon Kaen University

Associate Professor Dr.Chantana Aromdee
Khon Kaen University

Associate Professor Dr.Boonchong Chawsithiwong
National Institute of Development Administration

-

Associate Professor Dr.Porntep Tanonkeo
Khon Kaen University

Associate Professor Dr.Narumon Sangpradub
Khon Kaen University

Associate Professor Dr.Terdsak Khammeng
Khon Kaen University

Associate Professor Yuen Poovarawan
Kasetsart University

Associate Professor Dr.Bungon Kumphon
Mahasarakham University

Associate Professor Dr.Sirikasem Sirilak
Naresuan University

Associate Professor Dr.Anongrit Kangrang
Mahasarakham University

Assistant Professor Dr.Chawalit Boonpok
Mahasarakham University

Assistant Professor Dr.Napparat Buddhakala
Rajamangala University of Technology Thanyaburi
Assistant Professor Dr.Anucha Pranchana
Ubon Ratchathsni Rajabhat University
Assistant Professor Dr.Seckson Sukhasena
Naresuan University

Assistant Professor Dr.Apinya Wongpiriyayothar
Mahasarakham University

Assistant Professor Dr.Alongkorn Lamom
Mahasarakham University

Assistant Professor Dr.Atthaporn Roongsitthichai
Mahasarakham University

Dr.Rakjinda Wattanalai

Siam University

Dr.Somnuk Puangpronpitag

Mahasarakham University

Mr.Paul Alexander Dulfer

Mahasarakham University

Chaweewan Akkasesthang

Mahasarakham University

® Secretary

Phakwilai Rungwisai

® Assistant secretary

Jirarat Puseerit

® Six issues per year

Number 1 January - February
Number 2 March - April

Number 3 May - June

Number 4 July - August

Number 5 September - October
Number 6 November - December

unanauazanudaulunIainamaasuazimalulagaminedsumansann iuanadadueesdidounssussansnig

v v a a A“ o 1Y g

s dudasiudroisualduazunanulunsssingmaasuszinalulad ssrudnsearunguanglnonmszihldimsunidaslesy
sugnaiumeinsaidnyrnnnasusiandmarii

NN aasuazinalulad ¥ IneFNRIENIANY hitp://www.journal.msu.ac.th RUW o4 Tuf 31 Funay 2562



UNUSITWIDNIS

aiaﬁﬂ‘?mhu;jaﬂmu ’J’]Sﬁ’]ia‘ﬂEJ’]?IWN@%LL@ZLV]ﬂI%Iaﬁ VIINLIRYNAIRITANY ‘Ylﬂ‘ﬂ"]% Wiasanasans

& AA A a v A & A o & A & a
maaml,ﬂumimsmwuw“lugﬂLmuwmﬂunmmmﬂmmamuazmﬂiu{[asJ FINTRITINEERasLazinalulad
o e oA o X X D B v A .
VANINFBUAIRITANY TN 38 auf 6 W.a. 2562 i LiariAululauFIiaNURAINRAILNINIEIUI N ENS
FITRULNA Lmﬁﬂmmam‘?qmmw Wuan é’dﬁumuﬁmmﬂﬁ%’ummiﬁLﬂuﬂ‘iﬂwﬁm’mwmmdqu nSuananTe
UNITUUALARA NAWIARINAINTUDIVINBNININTIARNNALINTFENTVAILT ‘m\‘maamsmﬁmsmaﬁfﬂuﬁunﬂﬁmdw
’luﬂwﬁuﬁwamu’i%‘ﬂLLa:uwmmmﬁmmimLﬁﬁuﬂﬁmsmﬁﬁuﬁﬁmﬁmﬂadmfﬁwmumﬂ RINNTZUIWNITNINTIN
LRZIUA UM TANNNRANNENTFRIVBDADNT b NG BRI INTNIUAURWNNTANNTUADWLA AL RO LUV DINIIINTENT
A9z 07 AR UNNITARABAITTINTITU NINBIUTTANTNTRINTnag198991 387w 93193 uL D wRanand

T T UL I AR N AW awi'm;jmm‘sm:@iavlﬂ

58\‘]?[’13(@'5’]?1]’1‘35 W.HN.ATITNR L89B

;‘JT FBUTTIITANT




aadunannin : Mudsidandeassesszuuilsdauuuldmsiamiionlunawnialifiuazaauniain

nnin D NNAA ABULATY LAzADL. 2562, 633-645.



~

Biological Science

qn%géf’mﬁ'ﬂﬂuJa‘gaan%m%’uu,azﬁ'ﬁ%mwaﬁmwaamiaﬁ'ﬂ‘i}]
ndwmisudsenuldvasitngg
Anti-lipid peroxidation and antioxidant activities of aqueous extract of edible parts
of Momordica cochinchinensis Lour. (Spreng.)

afian Mgladnue, wiows eiyan, Sanfa sany, wyand qoil, Pian wayas

Achida Jaruchotikamol, Hathaiporn Sributta, Leelapit Yongnoo, Benjamart Cushnie, Pawitra Pulbutr

Namaamsaﬁ’@manﬁ”mmasiaw%m'amﬂﬁuﬁ: GKlJcl
Effects of Nelumbo nucifera Flower Extract on GK/Jcl Rats
WWATING 390319, uwiad wnana

Theppituk Jewkrang, Nopparat Buddhakala

[
A A

a o [=3 X x a [
MU ARNIIINLNLAISUaRIB T a N WAKYBINWNUINKIINIFUNRIFITAN
v U Q v
mﬂmagamnmﬁugswﬂna
Evaluation of Above-Ground Carbon Sequestration of Forest
in Mahasarakham University Using Remote Sensing Data
TWdl nadl, 99396 qua13, 217INg F0IgVI

Tanavut Thongmee, Jaturong Som-ard, Worawit Jitsukka

anananratguasuuaiaeluimea u%nmamﬁaq%’nﬁﬁuiwimzm
3NaAIINTY WIABAYI
Diversity of Bacteria in Seawater at Sea Turtle Conservation Center,
Sriracha District, Chonburi Province

gloudia fusail, §I7300 AT, Tawad QAN uiTy

Subuntith Nimrat, Suwanna Makrat, Verapong Vuthiphandchai

Mathematics Science

anagaalasluligidmanaladnienillganad

Connectedness in a set of ideal generalized topological spaces
a A s 3 o A

thgenyd yaudu, a3l Y3, Iniud fand

Natthaya Boonyam, Daruni Boonchari, Jeeranunt Khampakdee

\_

562

572

586

598

608




-~

G R

Health Science

Y ¢ A @ P o a Y o
ms’lﬁﬂitfﬂ%%ﬁ&g%1w5wuu1utwamsai'mLaiuqmmwmaaggamqmﬂn’laﬁ'maqmw 613
o -~ e Qs 1
dnaldias dewaiBalnal
Traditional Herbal Utilization for Elderly Health Promotion in Suthep
Municipality Muangchiangmai District, Chiangmai Province

fu13n ladg, 78 Jaudan, 257and uaslaan, asniast $ude

Samart Jaitae, Siwalee Rattanapunya, Dararat Jumkead

& Y a
msﬁnmqwﬁmsmumwaaasz‘lumguvlwﬂ‘nﬂ 619
Evaluation of the antioxidant activity in Thai herbs
ATIWD WINFA, TUNT DFWAUIND

Watcharapon Promsut, Thanaporn Asawapathanakul

Engineering
i ¥ o o A 4
am'w‘nmmzaumaan’mwnmﬁnnmnmeﬂfﬂﬂ‘lmmawqmmm 625
Optimization of Liquid Removal from Mesona Chinensis Bentham Using a Centrifuge Machine
&
N@ldﬂﬂ@l WAFANVI, QI iﬁﬂ:iu‘ﬂ{ AWINT ALA

Padungsak Polsakkwa, Satawat Rakarin, Tipapon Khamdaeng

muilsndrdaanasaasszuvilfiauuuldasiawmiarluaanninlaiziuazaaunininn 633
Key Parameters to Strength of an Adhesive Anchoring System in Uncracked and Cracked Concrete
o £ o o A ac Lo oaoae
NNAH [DYLAITY, LNILIANE WNINATY, NAAANA YUALITE

Phakin Loyjaroen, Griengsak Kaewkulchai, Kittisak Kuntiyawichai

HaZaIaE1sAnNIsTINIALalanzuindan1sdasaats 646
Talanaansuaataaludljnsaidnnaniusn

Effects of Natural Organic Matter and Heavy Metals on the Degradation of Dicofol by Laccase

in a Membrane Bioreactor

aAimnn dauss, NIIBNT SaUunIALAL

Apinya Onsarn, Karnika Ratanapongleka

\_ /




- N

'
=1

< ¢ { o Aa A ¢ ' '
ﬂ’liﬂ')iJQNﬂT]NLTJ"ﬂ addNd L@lﬂilﬁﬁ&l’l%’lﬁﬁﬂ’lﬂ’li’lﬂ LﬁailL@lﬂ@l’Nﬁ]’lﬂﬂ'lﬂizl! 655

Speed Control of Induction Motor with Its Parameter Different from Nominal Value
nani yryane, 1w ussinas

Kunlapong Boonmawong, Wirote Sangtungtong

Computer and Information Technology
13 o ] a & A ° ] A A A -~
miﬂizqnmi:ﬂum‘sizqmLmua‘nwguﬁ’mmima!,mzwm'liﬂmmzrﬂ%wuﬂ 12 13a9 666
Ao, . Naatwnganviagiigananans
Applications of Location Based Services for Suggesting Tourist Attraction in 12 Hidden
Gems Cities of the Central Tourism Group
fyaiad looasa

Thanyarat Chaiyakarm




AWuraualy

¢ Q =) Q/ % 1 lQJ
ansaudlailasaanBinguuazarwanaadaszaasadsanaw1naniisulsznu
Tavasiinz
Anti-lipid peroxidation and antioxidant activities of aqueous extract of edible parts of

Momordica cochinchinensis Lour. (Spreng.)
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Abstract

Momordica cochinchinensis (Lour.) Spreng. (MC) is a plant found in China, Vietnam, and Thailand, with edible leaves
and fruit. With little information available on the anti-lipid peroxidation activity of this species, the present study
investigated the activity of aqueous and freshly squeezed extracts of its young leaves and stems, and fruit (unripe
pulps, ripe pulps, or aril). Fresh plant material was extracted using methods appropriate for each part including blanched,
boiled, or freshly-squeezed, resulting in six extracts, (1) blanched young leaves and stems (BYLS), (2) boiled unripe
pulps, (3) boiled ripe pulps, (4) freshly squeezed ripe pulps, (5) boiled aril, and (6) freshly squeezed aril. The extracts
were tested with lipid from homogenized hen’s egg yolk, and malondialdehyde levels were measured using the
thiobarbituric acid reaction substance (TBARS) assay. Antioxidant activity was also measured using the 2,2’-azinobis-(3-

ethylbenzothiazoline-6-sulfonate) (ABTS) assay. BYLS was found to have superior anti-lipid peroxidation activity to

" JamanTy ausAaTaaas 1 Ingapunasnm, > AEanangannaTaaastimdin amanareans un1IneasunIz1Ing
" Lecturer, Faculty of Pharmacy, Mahasarakham University, > PharmD Student, Faculty of Pharmacy, Mahasarakham University
* Corresponding author:Achida Jaruchotikamol, Faculty of Pharmacy, Mahasarakham University, Maha Sarakham 44150. E-mail : atika.j@

msu.ac.th
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of edible parts of Momordica cochinchinensis Lour. (Spreng.)

the other extracts, with IC50 and vitamin C equivalent antioxidant capacity (VCEAC) values of 335.87+92.95 pug/mL

and 64.03 g/100 g extract, respectively. In the ABTS assay, BYLS also demonstrated the highest level of antioxidant

activity, with IC50 and VCEAC values of 30.91+5.81 pg/mL and 5.21 g/100 g extract, respectively. These results are

the first report of the anti-lipid peroxidation activity of BYLS that was greater than the aril and fruit extracts. The potential

effects of BYLS in preventing diseases caused by oxidative stress therefore merits further study.

Keywords: Momordica cochinchinensis, anti-lipid peroxidation activity, antioxidant activity, young leaves and stems, pulps
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Sudsgnmunuinnin waa’amm:waqﬂﬁwﬁwmﬁmﬂu
wnd LaumAahandunIiuT wasaRuiudauazka
gnflsahanauga) zlaansania 6 vl ldunansamia (1)
HOASAUAIN (2) HABOUAN (3) HAFNAN (4) HAFNAUE
d{ v =3 v 4{ v & g: =
(5) eV uLUAAdN LAz (6) BNNLUAAALER HANIANIN
& X ° 9 ' o v A Sda
luasstazrilinnuiasanalavaslndniignsna lu
mi'»n:?j";U‘mqﬂﬂﬁﬁ%mQﬂiﬁﬁ“uaam:mumiaﬂ@Lﬂa'§
a o =< < ' A A
aandatw SIaziiudszlowilunissaasunisuslne
#ndalasnisdynduains wishl@nswamndaly



564 Achida Jaruchotikamol et al.

%

Janainsal wazrdiSn1sdnun

GRBIGEH

Ferrous sulphate; FeSO4 (Acros organics, Bel-
gium), trichloroacetic acid; TCA (Acros organics, Belgium),
thiobarbituric acid; TBA (Acros organics, Belgium),
3-ethylbenzthiazoline-6-sulphonic acid; ABTS (Fluka,
Japan), ascorbic acid (Carlo erba reagent, Italy), potas-
sium persulfate; KZSZO8 (Sigma-Aldrich, MO, USA) 813
widu g Alrlunmmaesasdussadiiiasgiuainu3sm

NEA10819

Wﬂ‘ﬁnﬁlﬁumiﬁﬂMﬂ%@ﬁﬁumn%’w’f@mw%uﬁ:
lughaden woedmeu wa. 2560 wazldaiunisfgau
anansatlay We.avofian i) amzsndsaaad
NANINYIRLURIENIANN IRFNTA188719 WNTIFIUL DA
g Wadau UazHAgN suWRusInaun da MSU_PH-
CUR-MC3 danauizlumsihanazeull 4 éu lasf
NuazBsamidafiaease Ui leun

sansaw ae suluuazuaavosansaniidals
aapila

naBaw Ae sunafitiladuniouden Jaude
AulAauazEIwNAadouF1 Wianmeuenazlmdn
Iﬂmﬂ’ﬁwaﬁv‘agn ldmnfen

uagn fo duiilonafififindosduanioua
Snwosiiionassiiv Wasnnauanazdnasinianas
wazaadansasudomines lagaslfianzawiions

\avuinda fa Woduassaiiagniolunagnla
TINLUAG

NMIFNANTAIDE1I

inRTundatensiniiinduean §19BiA
F201A8TNaz01A $1WIn 2 059 AelWUWe datendauiies
MUABIARATIA APMIaAaITiRswUUUNTU
mmﬂ@ﬂ‘ﬁ"‘?‘%miﬁuﬁamnﬁqm%gﬁ 100°C lu@avin
szanpAninnan wialdiEnseusaludarnazasdain
naw laednuazBoamsaia aeselyil

- samsauadn hweasananvulitvue 1
cm wiawanni i luvimsaialaginsduluingen
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Taougwin 3-5 wil sawzmniailaluiie durin
AzUNTs 1Npa9madfianldunTasHwiNNILg 4 T
$1uam 2 059 nsearunszannseslasld buchner funnel
8n 2 A%

- WHADAUAN ﬁwadau%gpmﬂamﬂﬁanaan
ﬁl'ul,ﬁawaﬁy'agﬂ TAfauwa 1X1 ecm? w3aL@annin vinmsana
TagABnsdumwn 30 wiit ansiwi luiin shansaraman
AT LN PN TSI UAZINT TNDBIAR IR
IlUnsasseraninng 4 51 $1wm 2-3 a5 nsagH
a2 a5 uaznsasrnunIzanmnseslagls buchner funnel
8n 2-3 ass

- waqné’fu ﬁmaqnmﬂamﬂﬁan LRZHLYN
memﬁaﬁuLué‘mmzmﬁ@aaﬂ Lo aNzE ML e NaNN
vuldomwa 1X1 cm? wialdnnin aalagdEnsdumws
30 w# IasEiaraILaE NS IS UNinsRLLae
NI LT BN IR UL N TS VBITNTRIAFIUNE
fau

- waqn%uaﬂ ﬁwaqﬂmﬂamﬂﬁaﬂ WaLgnLan
d’;mﬁaﬁmuﬁmm:mﬁmaaﬂ LB FI WL DR AT
Wiawe 1X1 cm? wialinni ilduuaznsasmuds
IFwE UM IRBLaENTasIaImTERAEIBRas 0% (o d
msiduinautisluumenses)

- L?J'aﬁ'umgmﬁ'u ﬁmﬁaﬁmuﬁ@mnwaqﬂm
faldaaan uanalasdinsanuu 30 WA a3
aiaLAAILaz NN ATA LN sARLaZ N Ta9A AT LT
LR NIA LA NTBIV IR TRAAFIBHAS O

- Lﬁaﬁmugﬂﬁ”'uam ﬁ'nﬁaﬁmmﬁmnﬂwaqn
AndawEaaan 1l auLanTeInuA BITwa LN IR
LRZNIDIVAIRNIRNATIBNAD D (I@ltlﬁﬂ’]il,a&lﬁ'mé;uﬁ’m
luvuensad)

mssiamafiaiald 119 6 wiia azgnihliui
lusnnizgaymmefiammg® -100 °C Tasia3as bench
top freeze dryer (ScanVac, Denmark) ﬁuﬁnf@gaé’nmm:
PAIRIIFNALAILRZAIWIUNT %yield (Table 1) LNUETT
aﬁmvlﬂummu:ﬂmﬁmm:ﬁuLmﬁ'qm%{]ﬁ 20 °C uaz
lumshmmesessnsafiaasgniesoaduasazansein
msazanefuings
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of edible parts of Momordica cochinchinensis Lour. (Spreng.)

Table 1 Yield, texture, and color of Momordica cochin-

chinensis aqueous extracts

. ANYT
fsana N Yield (%)
gIENAReEy
1) yaasawaIn (BYLS) Mlen 2.40
2) WABaUAN 217 2.89
v a v =)
3) WagNeY GEEIVEEN 2.85
& ) P
4) HAFNAUFA GEEIVEEN 1.14
5) \evuiudady FHULAS 2.95
6) LHaruLuaanuag GEEGN 2.26

nsnagaunnsmuatlaasasnBiasiuads
TBARS assay"

WwIsuansazane liues (egg yolk homogenate)
w01 M phosphate buffer saline (pH 7.4) DAIFI
1:10.52 (viv) @18 glass teflon dounce homogenizer 910
HwiasazaneanU3anas 200 L Bussnagauiiny
\itudny 9 J33103 50 pL uaz 25 mM FeSO, 1531a3
350 pL v §Aisenlu microfuge tube ﬂuﬁqm%gﬁ 37°C
s 1 21a9 15 Wl antiui@in 15% TCA Usuas
100 pL walFaniu AAL81§IU supernatant 13115 400
uL AU Jasenny 1% TBA U3unas 200 pL WazeTuf
goand 95°C Wk 30 wifl ﬁavl,i‘lﬁl,ﬁw,l,ﬁa@@aﬁazms
1& 96-well plate 1331@3 200 pL uazthlUadn1sganiu
IL&3 (OD) @Twm'%ad microplate reader SPECTROstar
Nano (BMG labtech, USA) fianugninan 532 nm lag
blank o sInagaufinnuTuTue 9 Y30193 50 uL
WazsnnauSaNaT 650 uL

nMINAdaUANEAIBaRNABAIZAI8 ABTS
assay'®

L@3BUENIRZANY ABTS reagent lasnay 7 mM
ABTS 130107 10 mL 11U 51.4 mM K.S,0, 174197 0.5
mL aafiuliluiida 12-16 m‘[m‘nam‘mwaa 139919
ABTS reagent @28 95% ethanol 8631824 1: 30 Lazilu
mmsg}@mﬁmmﬁ 734 nm TWaglugisiszanm 0.7£0.2
@18 95% ethanol

NTuEIaza1y ABTS reagent fildU5anas
200 pL ¥y fiseniusmnasausianes 20 pL lu 96-well
plate UaluAida w1 5 wifl wazthlUiadnsganiuuas
@T’Jﬂméad microplate reader SPECTROstar Nano (BMG

labtech, USA) fianugninau 734 nm lag blank A a3
nagaufinnudududg 9 U3u1ay 20 pL WazNAu
133103 200 pL

YagadEmIasey VL@Tﬁ'\LauaﬂiTa;&a@T’m@iﬁaﬁ
szanumusnlumsiuds Cinhibition) Gednuwanildan
OD sample) X 100/
OD control ] i’aﬂa:mmmmsnlumiﬁuﬁy'avlﬁgaqm

&UN7 [ %inhibition = (OD control -

(maximum inhibitory response; Rmax) G’f;dﬁmim’ﬁ]’mm
fovazeanusansalumsdud ﬁﬁ@iﬁaﬂa:gaq@lumia:
MINAa8d uaﬂmnﬁﬁaﬁwLaua"ﬂ’a;&amwmmwaami
(potency) Srpanududuiilinalumsiuildatmite
(the half maximal inhibitory concentration; leo) ‘ﬁlﬁ’lu’sm
|9 nlisunsu GraphPad Prism 5 1iasanlunsainmn
aSsitldinawdudiazasvasasania (F1IFNAVNY
sRafidyninsazatsiudiiszaosiiasu) luns
nasauigesds s9ldaanld ascorbic acid uas
wasgm innzdumsfimannazansldaluih wasdng
ﬁmﬁuéﬁ’hLﬂ%ﬁﬁiﬁﬁgﬂ%ﬁwuaﬂmtﬂai’aan%mﬁmmz

duayuadaszlda ™

uazldthianadayadanedn VCEAC
(vitamin C equivalent antioxidant capacity) G'f%a@‘hmmﬁrm
FUNIILEFUATIVIRIIRNALA U URUNIIL T UATIDDI
ascorbic acid Lﬁame‘lﬁﬁun'ﬁaugamamﬂ'ﬁgmaams
&Na 100 g iwazﬁqwﬁﬁﬂmmﬁumimmgm ascorbic
acid AinwinUszanmingy (LWRAIAILAUIY g/100 g
extract) Wm@hf:ﬁ@hgmmyﬁa'jwmsaﬁ'@ﬁqw%{“‘a

adanlglunsiianidana

§INTUAN ICsomagmLammmm mean#S.D.
(Hasanudazminaassaslden Ic_| \Reswitaen) woe
#1MTU %inhibition LAz Rmax Tayauaade 1860
meantS.EM. (:nminasasfiiliudaszaaiv 3-4 ms
naaad) wazlslUsunsn SPSS version 16.0 NasaLUNd
§86 mnamevlfenanuideiumssdan 0.05 minen
p<0.05 fa3HANVLANAINIIFAR lasTuawnNINaas
it

maaqu’ﬁgﬁmﬁﬂmLﬂai“aaﬂ%m%'maamiaﬁ'@
6 THALAZEITNIATZIN ascorbic acid Wodsafiwians
afaladqnia (ntoya 4 mnesasfiudaszaaii;
n=4) WisLflunnt (%inhibition) VassINARALTN 7
niu 61u&0A One-way Analysis of Variance, Fisher's
Least Significant Difference (LSD) post-hoc test uazidIay
7 EJ‘.IJE]‘Y]%{ (%inhibition) 3¥HINNRAIANNTNTUDDIRIIRNA
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%ﬁ@LamﬁuLﬁiaﬂizLﬁuQMNNﬁﬁ concentration-depend-
ent manner \asduvaImsERATILFDA independent
sample t-test (Figure 1)

mmamﬁlamm’mma (|CSO) LRENIINURUDY
§980 (Rmax) 2898N3I/NALAASAURIN lqu%{ﬁmaﬂ@
\wWaseandiadu (1ndoya 3 minesasitiudaszaaiin;
n=3) U3 UAgUAIAINEIIVEIRIIRNALEABaWAINTL
813019337% ascorbic acid 618&T@ independent sample
t-test (Table 2)

maaqu’ﬁgﬁma%a'ém:"uaamiaﬁ'@ 6 THaLAT
/130163371 ascorbic acid (ﬁnﬂ"ﬁ’aga 3 mimaaaﬁlﬂu
Bavzdianw; n=3) 1Wisuiiauen IC_, YOITINATOUTS 7
ngu 61ua0A One-way Analysis of Variance, Fisher's
Least Significant Difference (LSD) post-hoc test (Table 3)

NanN1SANE
wamsﬂﬂaauzm§yﬁuaﬂmﬂa%anﬁmﬁu
2a9E1TENANNL2
msmaaunw%{mwﬁuﬁ%Lﬂasgaan%m%'mnn
lruaswedin Uszifinszauaes MDA ludjAsendas
TBARS assay i assunuiansaiainda 5 via A a3
ANANABAAN HAFNGW waqﬂ%ua@ Lﬁaﬁmwﬁ@ﬁu e
ﬁmuﬁ@%um Aiaudadu 500 pg/mL S %Inhibition
ayftwﬁ’aﬁaﬁaz 14.51-26.23 fIaHALaAsaUaINTIANL
T AEITUAAT %Inhibition [YINAUITBUAZ 46.34+5.40
WAZR1INIATFIU ascorbic acid Aanadudi 50 pg/mL 3
@ %Inhibition infuasas 35.97+5.48 al/Suuifisy
ssaiandndsin fAenududwdaiuia 500 pg/
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mL WUINENIRNALAABaWAINAAT %inhibition §INIENI
aﬁ'mﬁm‘é"uaﬂwaﬁﬁyéwﬁfgmmﬁa (p<0.001) waziile
WIsuauaIeNaWNT1NY ascorbic acid WUNE1TRNG
Wn1 5 vila A HedoUGY HAFNEY Naqng’ua@ Lﬁaﬁu
LAAGY LLa:Lﬁaﬁmuﬁ@%ua@ (100 waz 500 pg/mL) e
%inhibition §n31 ascorbic acid 50 pg/mL 889Nty &ATY
NNEN& (p<0.05) Tw e sainyansanain (500 W&
1,000 pg/mL) 3¢ %inhibition 9N ascorbic acid 50 ug/
mL ae9lnALNNEia (p<0.001) aauaadlu Figure
1 weitlumsdneldaasvinsnaseumsaians 5 siia
(@1IENANAED UGN HAFNAY waqné’ua@ Lﬁlaﬁwmﬁﬂﬁu
Lﬁ'aﬁmuﬁm%um) ﬁﬂmmiuﬁugaﬂ’h 500 pg/mL @28
wuin wanuiasseasluljisenianisanaznanln
TERTNANMINGR DY ﬁﬂﬁiumumi’?@@hmsg@nﬁmm
wazilusmg i ldsnunsadianzinanisnasatvesans
afiar 5 mﬁ@ﬁm']mﬁwﬁugaﬂ'jﬁ 500 pg/mL

Lfiam']ud"]msaﬁwa@daua’mﬁnﬂ%{ﬁmaﬂ@
weSaandiaduiia waziigmuau@ concentration-depend-
ent manner ¢axN34 M IANEIMIANULIILAT IR
Au89gIga (Rmax Uz IC_) Tugnidiuadaios
AONTLATULANIZRNIRNALOAE WA INLUTHUINB LAY
ascorbic acid (NARBUAAMNTNT 1 A9 3,000 uaz 0.1
14 2,000 pg/mL @INEGL) HANTNARBINLINIEITANG
HOABOUAINLAZ ascorbic acid AF1 Rmax Wasd IC_| @3
WEAILU Table 2 BITENALAASAUAINLAL ascorbic acid {
fnic_ UANEN WD BN UL FIANTYNIIRAG (0=0.007) wae
\fladfnuamien VCEAC 2asmiafiasaasauainldiviiiu
64.03 g/100 g extract

100 -
*%
c 80 - T
-‘g 60 d *%
:E 40 4 * * * * *
“*lag 00 &n Al [0
o 101 [ 1 [
100 500 100 500 100 500 100 500 100 500 500 1,000 50
HABOWAN HAENAA Naqnﬁfuaﬂ \Haviuiaiaca Lﬁaﬁutuﬁm@fuam ga@dauaIn  Asc
(BYLS)
concentration (LLlg/mL)
Figure 1 Effect of Momordica cochinchinensis aqueous extracts and ascorbic acid (Asc) on lipid peroxidation as

measured using TBARS assay in egg yolk. Data are expressed as meantS.E.M. (n=4).

* p<0.05, ** p<0.001 vs ascorbic acid; * p<0.001 vs same extract
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of edible parts of Momordica cochinchinensis Lour. (Spreng.)

Table 2 Lipid peroxidation inhibition by Momordica cochinchinensis aqueous extract (BYLS) and ascorbic acid

Rmax (%)
meantS.E.M. (n=3)

d1Inadgau

IC50 (ng/mL)

VCEAC (g/100 g extract)
meantS.D. (n=3)

FINNALaASaUAIN (BYLS) 84.24+3.09* 335.87+92.95* 64.03
ascorbic acid 90.78+0.32 53.69+15.10 -
* p<0.05 vs ascorbic acid
£ o ’~ a ¢
Namsnﬂaaquﬁm’ma%gaaa‘s:maoms ’Jmimuam;ﬂwa

anainan

namInagaUNsTu auNadaszvel ABTS lay
5% ABTS assay wuianusansalunsaangnivesans
saNnd1Ine 6 sladuivenududuuesmsaia (Fig-
ure 2) \fiafiansandRmax fendaudsasas 82 2uld
IC,, a&ﬂu*’ﬁao 31 19 1,070 pg/mL Uazf1 VCEAC 189817
anaaglugig 0.33 £l 5.21 g/1100 g extract MUEIAL e
Wisuiieuen IC_ szwiwmssnawnig 6 siany
ascorbic acid WU ascorbic acid 3¢ IC_ fnninansaia
Wna8n 5 s8a (p<0.001) UazF IC_| YAIRTRNALDA
gouandednitansaiadn 5 wiia atnefidnidyna
&0i& (p<0.001) (Table 3)

1501

fnduioluasZeudidlils=loml uasdgnsmand
INNINNINY LTU FUIATW AudnLay duNziI®t 9n
NANINARALUAIE TBARS assay WUIEIRIANNV8 Y
Hndndmseasouain sansadudmsaira MDA lul
uaspaslnle Ssuzesdeanumansalumsduatawes
2NTLATY mmﬁ'maﬂdaumﬂﬁﬂw'ﬁgﬁmaﬂmﬂas’
sondlatuldaninmsataniaauiazaongniuuuudn
NUANNLTNTY (concentration-dependent manner) Tuuoue
fisnsariadn 5 Tie Ao Hasaudy ARG Naqm«??um
Lﬁiaﬁmuﬁﬂﬁu LLazLﬁ'aﬁmuﬁ@%um wuidannudy
fufintu andlidanuuanensiu (0>0.05) (Figure 1)

HAFNAWER

4 % & v
LHONNLNAAAN
4 2 ® &
LAV AAER
JanBa®AIN
ascorbic acid

REN

L -
% inhibition
=

log concentration (ug/mL)

Figure 2

Concentration-response curve of Momordica cochinchinensis aqueous extracts and ascorbic acid, tested

using ABTS assay. Data expressed as meantS.E.M. (n=3)
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Table 3 Rmax, IC50 and VCEAC levels of six extracts and ascorbic acid as tested using ABTS assay

Rmax (%) IC50 (ng/mL) VCEAC
meantS.E.M. (n=3) meanS.D. (n=3) (g/100 g extract)

extracts:

1. WRDONAN 101.86+12.69 374.80+85.06 * 0.33

2. HAgnaw 92.9318.32 410.20£34.64* 0.59

3 Naqnﬁ’:uaﬁ 93.3748.93 465.80+84.58 * 0.80

4. Haviuwiady 89.94£2.27 661.23£76.24 * 0.70

5 I,E'iaﬁmuﬁm%um 82.08+6.02 1,068.00+42.67 * 0.17

6. Zamaanaln (BYLS) 103.38+6.88 30.91+5.81 5.21
ascorbic acid 99.84+4.30 2.79+0.67 -

* p<0.001 vs ascorbic acid or BYLS

59/ an a Qs 04 1
andmuitlaiaseandiatuseiasanasansa
8N LWEAIAT Rmax 130882 84.24+3.09 uazilal IC_
WML 335.87+92.95 pg/mL nTayamIAnnAIueN
£ o aa [ 4 a o v A A =
lugndmudtlaeseandiatusasindniiResmsinm
284 lamsaard uazAmz (2017) wudmslimafiaitiaiu
WAANNTNIAKIAYIIA 100 mg/Kg BW UAnYU17 lagls
NWNLINWI 23 T FIUNINRAUTU I testicular malondi-
aldehyde Tuwuanifigninfieatieay valproic acid la°
; Lx . . <
WanamsanwluaTsfinuinansanasaadauainignd
v aa & A o Ada . o A o = <
iuddaiaieandiadunaniassnaidaiuiuiaauae
KR & a o = A a o o
Fodudsziduivihawlalunmsvnmsensiniduludau
gald

§13W1AIU ascorbic acid W3 AUTD U3

a A

fiflanwmansalunmgad fisognlslud §isedda
6 a g 7 =3 & : ' . .
wWafeanGiaduld” axnmsAnsnaIsiinuin ascorbic acid
{1 IC_ Winfy 53.69+15.10 pg/mL Bsdlenlndifsaniy
MIANVRI Badmus wazane (2013) Budulainasi
a Cslild v &/ dl
fgnanalunsliidusisunasgin wastilosaanlunis
namauassblimsanansudaislinnumsmayfaan
g 4 Qs Qs
and WeldSoufaunNanSANEITaIEITENANLRIS
. . Lo aa &
¥19337% ascorbic acid lunsnasaugneudtailes
o4, <
sandiadu Wadwimanusmusaluniseangniauya
11U ascorbic acid (VCEAC) 248 1I8NARN U8
o £ . o
8INTUIA 100 g WUYVNDRUNYANY ascorbic acid IuIa
64.03 g UazLaRIIENAAINEIN %yield WiNNUTaBa:
2.40 (Table 1) @yhgandawATEaIMIa 100 g W19zl
< . o 4 .
ONDRNYNNY ascorbic acid WA 1.54 g TIUFAIINLDA
daunntininisaa 100 g (1 3a) anainanaazld

$ o an a o s & .
andmuitaeseandiaduwisuvinnugniuas ascorbic
acid 11a 1.54 g udagdlsAanumsdnsiidwies
nmsansiiasdulunasanaasd sndudasrinmsdnm
LA HuiuluATInagaudn 13w nsnazauln
mammalian cell AawrinnsanENaifiadwluiemelay
nmnagavlu in vivo da'ly

Cucurbitaceae (WfadNnGN7) Arluradi Nal
=2 P A P £ o aa &
midnswuIEvlundadiwan Jgnteu ddailes
aanTLat ldwn Cucurbita maxima #w3aWnNad F1I&NA
g v aan [ a o 4“( A
AIULNNIHERRINITDURT AL asaanTiatuluriiaiie
61U Lagenaria siceraria W39l 8NIRNAGILLUNIUWER
U@ 200 Laz 400 mg/kg Dauu 9 Tu Tr8d1NIILAA
an [ 4 a o A’ dl s a o dl s a
mJ@mJa’saanmmulmuaLﬂa@mwhl,nmmwvlmumm@
ehrlich ascites carcinoma 1a%° uaﬂﬁnﬂﬁﬁﬂuaqa
Momordica (aqma #INUNNTN7) |6A Momordica foetida
=1 e v v Cil a >
AranwumzasuNndIANLlnlssnawawin asana
L U qu/ an a Q
fnlugnamelanues Sgndmuitaidasaandiatwle
oLl aduuazaNadla? Momordica charantia W3auz3s
X . N AU P
Jun srsanasnluanasleil Jgntauddaidas

T P I S M e ¥ 4
aandiatuluitatiala® asannwuinluduainiiaite
] o & a ] 159/ an 6
dnsnuenaluiladudanisuaaseanvasgndmuadaias

21821 & g: =S VLu = a
19 AINWII ENRINUNIDLNYUULALINRURIL DA

aandiatul
daudnd1n (lu tondan) amnmaneseviiiudayadnidn
v v X A 4 . o L e
ldtasannlditafofiduunasvasloduinandrain
o & = ~ . v o ) A A
AenwMIANEULSIUINsUnaadawNNTNINULaABa WA TEY
€ A a s A'l’ A a a o | =3
lwndwlaanadniu lwltaiberfadoiiu iulsndn
Aauladnszunn
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of edible parts of Momordica cochinchinensis Lour. (Spreng.)

wamsmaaqu?ﬁwuawaﬁaswaamsaﬁ@
#ndn2919 6 TRaTIE3T ABTS assay laslumsnagouit
maasgnldls ascorbic acid Soifumaduonyadas:
w38 radical scavenger ﬁﬁqv]ﬁmd Gﬁdwamiﬂ@]ﬁauvlﬁm
IC_| WiNNU 2.79+0.67 pg/mL* msannessiiwunas
snaini 6 sfiadianuaansnlumsdnenyadaszld
LLa:Qw’éLﬂmmu%uﬁ'ummm’”mﬂ (concentration-
dependent manner) miﬁﬁ'@ﬁq*fl%ﬁ@i’mﬁﬂﬂUaﬂiaﬁﬂwa
BauAN HAFNA waqﬂ%um HandaualIn Ae1 Rmax Ina
auaz 100 1BW@TY ascorbic acid luvaiiansaiiade
ﬁumﬁmﬁuua:é&ua@ﬁ@hhiﬁﬁaﬂaz 90 (Figure 2) uastiio
Ransandien Ic_| WU IEiAansawaIndgnianin
RIRNADN 5 ThADLINHEEIATYNIIFDAE (p<0.001) 97N
°1Ta;‘J]amiﬁnmgw'ﬁfﬁmawaamwadmsaﬁ'@ﬂﬂﬁnﬁ'
FAWINWDAN ssaianaiae organic solvents (L8111
UOARIDLUNIUER) msaﬁ'@ﬁnﬂ%{ﬁmawaamzﬁﬁimU
lanzsutitons Li‘iaﬁmuﬁ@ wazde luwasdisinlud
qwéﬁauﬁwéﬁ 0892425 g\ AN TAN A SIRN N1
fwSuindnsiusenden (luuaziondaw) A5mMIaniase
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Abstract

The aims of this research were toanalyze the chemical componentsand to determine the biological activities of Nelumbo
nucifera flower extract onantioxidant activity, hypoglycemic activity, blood chemistry and serum insulin levels in GK/
Jcl rats. The N. nuciferaflower extractwas prepared bymacerating N. nucifera flower powder in 95% ethanol. The chem-
incalcomponents of the extract were analysed using GC-MS.The antioxidant activity was tested using DPPH assay.
To determine the hypoglycemic activity of the extract, the rats were equally divided into 5 groups with 6 rats in each;
groups 1: controlrats received distilled water, group 2: rats received 0.25 mg/kgGlibenclamide, groups 3, 4 and 5:rats
received 100, 250 and 500 mg/kg N. nucifera flower extract, respectively, Blood glucose levels were recordedon day

1, 4, and 8. Onday 8,the blood was collected bycardiac puncture andserum was separated foranalysis of blood chemistry
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andserum insulin levels.The results revealed that 87 chemical components were found intheextract with 5 maincompounds;
Nonacosan-10-ol (26.89 %),n-Hexadecanoic acid (14.51 %),9,12-Octadecadienoic acid (Z,Z2)- (9.47 %), 9, 12,
15-Octadecatrienoic acid, (Z,Z,2)- (6.74 %)and 6a-beta-Aporphine, 1, 2-dimethoxy- (3.02 %), and 82 trace components.
At a concentration of 400 ug/ml, the extract showeda higher antioxidant activity than BHTwith a percentage radical
scavenging of 87.25 + 1.05% and 49.57 + 1.22%, respectively.The extract at doses of 100, 250 and 500 mg/kglowered
the blood glucose levelsof the ratsin group 3,group 4and group 5 closely to those in group 2. However, theserum
insulin levels ofall experimentalgroups and the control group were not significantly different. The results of this study
indicate that N. nucifera flower extractpossesses antioxidant and hypoglycemic activity.The underlying mechanism of
hypoglycemic activity is partially due to the active compounds found in the extract excluding the responsibility of serum

insulin. N. nucifera flower extract is feasiblefor treating people withhigh blood glucose levels or at an initial stage of

diabetes.

Keywords: Nelumbo nucifera flower extract, Chemical components, Biological activity, GK/Jcl rat
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Figure 1 Main chemical components found in N. nucifera flower extract

Table 1 The lists of 82 trace chemical components found in N. nucifera flower extract (GC-MS)

J Sci Technol MSU

No. RT Name of the compound Molecular wiw (%)
(min) formula
1 5.0826 2-Butyl-(2-methylbutylidene)-amine C9H19N 0.01
2 5.1270 N-ethylpyrrolidine C6H13N 0.02
3 6.8133 1-Butanamine, 2-methyl-N-(2-methylbutylidene)- CmHmN 0.03
4 7.3203 Alpha-Humulene C15H24 0.03
5 7.3603 1-Butanamine, 3-methyl-N-(3-methylbutylidene)- CmHmN 0.04
6 13.6725  Tetradecane CMH30 0.06
7 15.1810  Acetic acid C2H4Oz 0.05
8 16.3103 Pentadecane C15H32 0.04
9 17.0491 1-Pentadecene C15H30 0.01
10 18.1598  2-Butanol, 3-methyl-, (S)- CSH120 0.02
11 18.8658 Hexadecane CmH34 0.08
12 19.2270 1-Cyclohexene-1-carboxaldehyde, 2,6,6-trimethyl- CmHmO 0.02
13 20.6359  3-Methylbutanoic Acid CsHmo2 0.03
14 21.3181 Heptadecane C17H36 0.05
15 21.5887 1-Cyclohexene-1-methanol, 2,6,6-trimethyl- CmHmO 0.04
16 21.7139 8-Heptadecene C17H34 0.03
17 22.0138 3-Heptadecene, (Z)- C17H34 0.04
18 22.6504  6(E),8(E)-Heptadecadiene CWH32 0.05
19 23.3885  2-methylbutylidene 2-phenylethyl amine C13H19N 0.02
20 23.6612 Octadecane C18H38 0.07
21 25.9049 Nonadecane C19H40 0.28
22 25.9934 Benzeneethanol CSHmO 0.11
23 26.1179  “2,6-Bis (1,1-dimethylethyl)-4-methyl-phenol C15H24O 0.04
24 26.5805  Z-5-Nonadecene C H._ 0.05

19
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Table 1 The lists of 82 trace chemical components found in N. nucifera flower extract (GC-MS) (Cont.)

No. RT Name of the compound Molecular wiw (%)
(min) formula
25 27.2562 1-Tetradecanol CMHBOO 0.01
26 28.0435 Eicosane CZOH42 0.08
27 28.4987  2-Pyrrolidinone C4H7NO 0.04
28 28.5864  2(3H)-Furanone, dihydro-3-hydroxy-4,4-dimethyl- CSHmO3 0.05
29 28.9903 Tetradecanoic acid, ethyl ester CmHazO2 0.04
30 29.6652 Benzenemethanol C7H80 0.50
31 29.7501 1,2 Benzene dicaboxylic acid diethyl ester C12H1404 0.01
32 29.9561 n-Tridecan-1-ol CHHZBO 0.03
33 30.1136 Heneicosane Cz1H44 0.86
34 30.5022 2-Pentadecanone, 6,10,14-trimethyl CmHBGO 0.06
35 30.7724 Henicos-1-ene C21H42 0.03
36 31.0543 Pentadecanoic acid, ethyl ester C17H3402 0.05
37 31.8602 4 - vinyl - guaiacol CQHmO2 0.01
38 32.0683 Docosane C22H48 0.10
39 32.3249 Hexadecanoic acid, methyl ester C17H3402 0.07
40 33.0541 Hexadecanoic acid, ethyl ester C13H3502 2.15
41 33.2026  4H-Pyran-4-one, 2,3-dihydro-3,5-dihydroxy-6-methyl- CGHBO4 0.04
42 33.3953 Benzenemethanol, 4-methoxy- CSHmO2 0.03
43 33.7614 Ethyl 9-hexadecenoate C13H34Oz 0.18
44 33.9774 Tricosane C23H48 1.34
45 34.1374 Phenol, 2,4-bis(1,1-dimethylethyl)- CMszo 0.06
46 34.6257  9-Tricosene, (Z)- C23H4s 0.10
47 34.9405 Heptadecanoic acid, ethyl ester C19H3802 0.04
48 35.5715  4-Vinylphenol CSHSO 0.03
49 35.7782 Tetracosane CzAH50 0.16
50 36.7723 Octadecanoic acid, ethyl ester C20H4002 0.13
51 37.0911 (E)-9-Octadecenoic acid ethyl ester Conast 0.33
52 37.5488 Pentacosane C25H52 1.21
53 37.9162 Linoleic acid ethyl ester Conast 1.46
54 38.1998 1-Pentacosanol C25H520 0.24
55 38.4458  Acetic acid, phenyl- CBHBO2 0.07
56 39.0345 9,12,15-Octadecatrienoic acid, ethyl ester, (Z,Z,2)- C20H3402 1.04
57 39.2307 Hexacosane CzeH54 0.15
58 39.3225 Phytol C20H4OO 0.21
59 40.2348 Eicosanoic acid, ethyl ester szH44Oz 0.09
60 40.7100 Tetradecanoic acid Cqust 0.23
61 40.8832 Heptacosane C27H56 1.47
62 41.5286 1-Heptacosanol C27H560 0.59
63 42.3761 Pentadecanoic acid C15H3002 0.64
64 43.3103 (2E,6E,10E)-3,7,11,15-Tetramethylhexadeca-2,6,10,14-tetraen-1-ylformate C21H3402 0.07

65 43.4900 Docosanoic acid, ethyl ester C H O 0.24

448 2
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Table 1 The lists of 82 trace chemical components found in N. nucifera flower extract (GC-MS) (Cont.)

No. RT Name of the compound Molecular wiw (%)
(min) formula
66 44.7086 Palmitoleic acid CmHaOO2 1.91
67 45.1378 Nonacosan-10-one C29H530 0.17
68 45.3375 Behenic alcohol C22H460 0.18
69 45.4612 Benzeneethanol, 4-hydroxy- CSHmO2 0.22
70 45.5416 Heptadecanoic acid C17H3402 0.44
71 46.3456  Squalene CBOH50 0.58
72 46.5224 2-(4-Methylcyclohex-3-en-1-yl)propan-2-yl2-methylbutanoate C15HZSO2 0.80
73 47.2028 1-Heptadecanecarboxylic acid C13H3502 1.20
74 47.7354 Heptadecene-(8)-carbonic acid-(1) C13H34Oz 2.36
75 48.0783 9-Octadecenoic acid, (E)- C13H34Oz 1.33
76 50.6422  6-Tridecanol, 3,9-diethyl- CWH%O 0.56
77 51.6179 Eicosanoic acid Con4002 0.86
78 52.6977 Z-14-Nonacosane ngH58 1.20
79 53.2191 Nonacosan-10-one C29H530 2.03
80 58.5181 Docosanoic acid szH44Oz 1.82
81 65.9122 1,9-Decadiene, 4,4,7,7-tetramethyl- CMHZS 0.42
82 69.3211 Tetracosanoic acid C.H O 2.43

24 48 2
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87.25 + 1.05 % luvmefians BHT fanududwdonin
fulefidudnindnayyadasziios 49.57 + 1.22 %
(Table 2)

Table 2 Antioxidant activity of N. nucifera flower extract

Samples Concentrations % Radical n
(ng/ml) scavenging

25 7.10 £ 0.43° 3

50 19.77 + 1.94° 3

N. nucifera flower 100 25.61 +1.19° 3
extract 200 64.52 £ 0.65° 3
400 87.25 + 1.05° 3

25 8.38 + 0.88° 3

50 14.85 £ 1.67° 3

BHT 100 21.48 + 0.17° 3
200 32.16 £ 1.07° 3

400 49.57 + 1.22° 3

Mean values in the same column with the different superscripts
were significantly different (p<0.05)
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Table 3 Effect of N. nucifera flower extract on fasting blood glucose levels in Gk/Jcl rats

Fasting blood glucose levels inGK/Jcl (Mean = S.E.)

Groups
Day 0 Day1 Day4 Day8
1. Control (Distilled water) 133.00 +0.58" 133.00 * 0.58° 134.00 * 0.58" 133.67 + 0.88°
2. Glibenclamide 0.25 mg/kg 134.00+4.51° 75.67 + 1.45° 112.00 + 6.00° 126.67 + 2.73*
3. N. nucifera flower extract 100 mg/kg 131.33 £ 3.38° 100.67 +4.84° 113.00 + 4.04° 113.00 £ 3.79°
4. N. nucifera flower extract 250 mg/kg 137.33 + 3.17° 109.00 +3.78"° 120.00 +2.31° 129.33 + 8.74*"
5. N. nucifera flower extract 500 mg/kg 134.33+2.33° 115.33 £ 1.76° 118.53 +2.58% 136.00 +9.00°

Mean values in the same column with the different superscripts were significantly different (p<0.05)

Table 4 Effect of N. nucifera flower extract on percentage change of blood glucose levels in Gk/Jcl rats

Percentage changeof blood glucose levels (%)

Groups Day 0
Day1 Day 4 Day8
1. Control (Distilled water) 133.00 +0.58° 0.00° 0.00° 0.00°
2. Glibenclamide 0.25 mg/kg 134.00+4.51° 43.53° 16.42° 5.47°
3. N. nucifera flower extract 100 mg/kg 131.33 + 3.38° 23.35° 13.96" 11.11°
4. N. nucifera flower extract 250 mg/kg 137.33 £ 3.17° 20.63° 12.62° 5.83°
5. N. nucifera flower extract 500 mg/kg 134.33+2.33° 14.14° 11.76° +1.24°

Mean values in the same column with the different superscripts were significantly different (p<0.05)

Table 5 Effect of N. nucifera flower extract on blood chemistry in Gk/Jcl rats

o BUN cr CHoL HDL LDL AST ALT ALP ™ ALB GLO
roups

P (mg/dl) (mg/dI) (mg/dl) (mg/dl) (mg/dI) (un) (un) (un) (g/dl) (gldI) (g/dI)
1. Control (Distilled water) 13024032 026+000° 87.35£237° 8297+204° 1225+039° 8218+386™ 6765+722° 13375:480° 650:077° 476:004° 175004
2. Glibenclamide 0.25 mg/kg 1340£06'b 026+000° 87.93+108° 83574079  1347+033 7943+580° 63284587 14300£110° 663+020° 473+006° 190017

3. N. nucifera flower extract 100 mg/kg 1200 +057° 023+000°° 8657 +304° 8280+272° 1277+071°° 7430+709° 5215+590° 12967+190° 658+009° 4.80+007° 1.78+006°
4. N. nucifera flower extract 250 mg/kg 1258+ 02  025+001° 9147418 8645+336"  1172:035 100.12:1086° 77.73+441° 13200479 676+0.16° 489009 187009

5. N. nucifera flower extract 500 mg/kg 1057 +052° 022+001° 8465+247°  79.90 + 1.98" 11.12+054° 9600+ 1480 6322+1562° 14475:276" 656:074° 471+007° 1.86+004°

Mean values in the same column with the different superscripts were significantly different (p<0.05)

funfvasaiilaia Transaminase = 10-35 U/l), ALT (Alanine aminotrans-
BUN (Blood urea nitrogen = 5-20 mg/dl), Cr ferase = 10-40 U/l), ALP (Alkaline phosphatase = 20-140
(Creatinine = 0.6-1.2 mg/dl), CHOL (Cholesterol <200 mg/ U/l), TP (Total Protein = 6.4-8.3 g/dl), ALB (Albumin =
dl), HDL (High density lipoprotein = 40-59 mg/dl), LDL 3.5-5.3 g/dl), LLazGLO (Globulin = 2.6-4.6 g/dl)
(Low density lipoprotein <100 mg/dl) AST (Aspartate

Table 6 Effect of N. nucifera flower extract on serum insulin levels in GK/Jcl rats

Groups Serum insulin (pIU/ml) n
1. Control (Distilled water) 0.10 + 0.04" 6
2. Glibenclamide 0.25 mg/kg 0.08 + 0.05" 6
3. N. nucifera flower extract 100 mg/kg 0.07 + 0.01° 6
4. N. nucifera flower extract 250 mg/kg 0.08 + 0.02° 6
5. N. nucifera flower extract 500 mg/kg 0.10 £ 0.01° 6

Mean values in the same column with the different superscripts were significantly different (p<0.05)

*Serum insulin in normal rat (1-15 plU/ml)
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Abstract

At present, the increase of greenhouse gas has led to anincrease in global temperature. This problem can be solved
by extending green areas to reduce the amount of gas. The purposes of this study was to classify a forest area in
Mahasarakham University by using Unmanned Aerial Vehicle (UAV) and Sentinel-2 images and to assess the
above-ground carbon stock in 2018 using Object-Based Image Analysis (OBIA). In order to do this, a Nearest Neighbor

(NN) method was applied to identify forest and validate the classification accuracy. Data for all 44samplingplots were
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collected from field surveying including height, diameter, and number of tree. These were measured and biomass was
calculated the, and the excess green index (ExG) with ground data generated using correlation coefficient (r) for carbon
stock monitored by the allometry equation. The finding demonstrated the overall accuracy of UAV and sentinel-2 images
as 89% and 68%, respectively. UAV imageshadhigher accuracythan othersbecause of very high spatial resolution,
clear image object segmentation, and less effect from atmosphere. The biomass was high related with EXG index (r:
0.80). The EXG index was used to measure biomass covering the forest area as 16,166,339 kilograms and the amount

of carbon stock of7,598,179 kilograms. The related agencies can apply this method to evaluate carbon stock for

increasing the green areain the University.

Keywords: Unmanned Aerial Vehicle, Sentinel-2 Image, Evaluate the above-ground carbon, OBIA
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Table 1 The amount of the above-ground biomass and carbon storage

Rule-base Above-ground carbon storage
Sequence ExGvalue Number biomass Number of biomass Carbon Carbon
of plots (Kg./plot) covering plots (Kg./area) (Kg./area) (Ton/area)
1 23.41 - 27.68 2 726.79 1,258 914,301.80 429,721.90 429.72
2 27.68 — 31.95 6 1,273.09 1,556 1,980,928 931,036.20 931.03
3 31.95 - 36.22 2 1,456.04 1,843 2,683,482 1,261,236 1,261.23
4 36.22 — 40.48 5 1,476.68 1,716 2,533,983 1,190,972 1,190.97
5 40.49 — 44.75 7 1,576.58 1,454 2,292,347 1,077,403 1,077.40
6 44.76 — 49.03 7 1,868.09 1,068 1,995,120 937,706.50 937.70
7 49.03 - 53.30 8 1,989.20 769 1,529,695 718,956.60 718.95
8 53.30 — 57.57 2 2,080.76 468 973,795.70 457,684 457.68
9 57.57 — 61.84 3 2,179.67 313 682,236.70 320,651.30 320.65
10 61.84 — 66.11 2 3,154.62 184 580,450.10 272,811.50 272.81
Total - - - - 16,166,339 7,598,179 7,598.17
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Figure 11 Quality of above-ground carbon stock

per plot

AN Figure 11 WaidayadIuimnisaniiy
6 A Agl' a d' v s ° d’ @ I

mmaumuawmuw%mwmLquﬂlmglugﬂmemu
T9UTaN ™ (Quantitative map) lasuaasdnsuediuan
@hqﬁ'usl,ugﬂLLMUﬂ%@]ﬁdﬁmmlﬁ%umLflul,t,ﬂmﬁmmm
iuansuanlddfigadnuin 341.59 AlanTudaudaed
m*mﬁ:myé’aﬁuﬂmuuuag’mﬂiuwﬁwﬁﬂﬂﬁﬁﬂlﬂﬁu%tam
=3 a d‘ a s 1 & U wd'd
fnanaTTuuitasannuTmainadudwlanivuia
AN mmg&iﬁammzmm@ﬁﬂﬁmﬁﬂ FIFINAARINNTOAN
= 6 v v 28 a A &) dl a =3
uasuanlaas® wazddonduulasngInisanniiy
wadanldunfigaiiuan 1,482.67 Alansudaudas i
m*sm:mﬂé"hammmLLu',uag’u’%nmguﬁﬁnmmmm@
NINALTURNARLIUDANTBINWIINLNRE LIA0INLTIT
e e X A da . & o e .
Fanannduinunlinduinanteasunidnedouasld
msausndlinasanneas” dulddulngfivmasu
LﬁumquﬁﬂmuLLa:mmg\‘imﬂ ﬁﬂﬁmmm@@%’mm:ﬁﬂ
LAUATSUaW A IS U A DR AR NI TR LN A T

A v A da a v a & <A
Talumsvsmisaamanunzdsdlvnads: lumiadnadatu
NIIT8ATIR T WAITHA WA BHBAINNAITAN IV

a 6 ' a 117 d' v

FUING DUNTTIIUALEONNNA ITTUN DY ﬂﬂi:qﬂ@%"uaga
m’mg\iﬁuﬁumnmﬂ'mmuvl‘?ﬂuﬁuLﬁaﬂizl,ﬁumsﬁ'mﬁu
AU RIUANUNLURIAIDENT WRTINTDLRUDLUESWLINATT
° a a =3 6 ‘f" dlu g; 4{ v
Uz wNSANALAIS U UTaIN AT NIRNALNE |5
Uszlamildueng 9 asiunsdansinhdayaainaiwdie
mnmmﬂmuvl‘i”ﬂwﬁ'ui';uﬁuﬁagamﬂamwma‘mmﬂ
warUIt A nANTUB U BINUATNIRUATDINRIINLRY

URIFTANY waé’wﬂﬁmmwgnﬁaagmdwmwdwy



596 Tanavut Thongmee et al.

anfisa Sentinel-2 sansavin Wl lwmswanniuian
v thaurw s uazsuih” mad WATZAGBNNT
Uszananatayaniwirwnudeyaniaguia 39iiau
a‘hLﬂuamoﬁmamiﬁmsqumauﬁaﬁagaﬁLﬁmrm
anuudsUTInneuenuaz el UL eI NN AENL
1Saudu Gﬁamwa@iammmgnﬁawaamiﬂszmawaﬁaga
M

a9

msﬁnma%’qﬁﬂszqﬂﬁwmwmmﬂmuvl,%”ﬂwﬁ'mﬁa
Sunnuazdsadumstnfuaniuon Sadumnalwladnmg
Qﬁmam%ﬁﬁuaﬁﬂLm:ﬂizqﬂ@ﬂﬂummm 9 daudnsvias
nN399! Uﬁaﬁmﬂ%ﬁwLmn@%ﬂ%%ﬂ'ﬁa‘huuﬂﬁdﬁ'@q (OBIA)
i"mﬁ'uLLuuﬁgmnwwﬁiﬂﬁLﬁmﬁq@ (Nearest neighbor) ua
fWI A8 TNl NAN AU FNTHE AN G
Apdesiufanssm ihaldenlddnsasionfifiany
é’uﬁuﬁmnﬁq@mﬁwmmﬂ%mmmsﬁmﬁmﬁuawuaa
Aufitnanua wuin mssusnnwormeasnlfaudul
anugnasslansin 89%lanugndasuinnitnineng
aLfgw SentineI-ZLﬁaaﬁnﬂmwﬁm"mau’é'y@gumu,azms
a‘huunﬁ’aﬂ"‘s%msﬁ‘i'm,um%ﬁmqmm:auﬁumwﬁﬁmm
CHGHRES! mmsmmm’mswmuﬁwﬁ'mqmaaﬁuﬁ
YAINEay laesnatan mMsiwUIummIn AL
AUaWBRa RGN WU TUSIMNIRTINWTIRNG
16,166,339 Alan3y munsainifiuansuewmilonuauls
7,598,179 AlanSudalsaansari llsuszloddruns
MR 1IERGRT AN TIT B W Rz TR

a o oA | & &
YrIngdsiiaaamIlaalassaisuanlaaan ke

YDLEBDUE
ms?mma%@ﬁﬂnqnﬂfﬁagamwmmrm
omagnulauduiiel i uun i aiinuaz sz in
msﬁ'ﬂms’uauﬁ?uﬁﬂ'}‘l@?amagﬂﬁamazﬁﬂifz%ﬂ%mw
wazluawinaaistszondlidszadunisinaniuauvesth
THT Théwih usshufiudasinuas asunnians

o
A

ANunagregatin
=) =
naaanIInldszne
Uy inusaduitduiagaaldmetiiionin
1a@uanuTiomas dwusidn wazd1dSneniswn o

Hywiuagedaneransdnysnem amnasdlu ana
Homiaiduantiwevevqman m lamadl

J Sci Technol MSU

land1581999

1. ﬂuﬁﬂqﬂﬁﬂwam’jfmﬁé'ﬂﬁmmimﬁlUuLLiJammwgﬁ
a1me. maasuudasludsandlng. fuduide 13
W18 2561. laan: http://ccrc.nrct.go.th/n13
wWagnudasludsznalne.

2. q’%uw§ wagusie. AMzdaunszanwiannzlan
Jaudinazls 2. NI WU LNAfalnANEN. 2551;
(65): 22-28.

3. &UNNURlEUBULAZLNUNRINY. FDIUANTBINNT
dassfoarsuenlasenlodarnnislenasand
2559. Auduiiia 25 figuinu 2561. léann :

4. http://www.eppo.go.th/index.php/th/energy-informa-
tion/situation-co2/per-year?orders[publishUp]=publis
hUp&issearch=1.

5. fdnNunlousuazLHunaINL. MIdaaddas CO2
nmslEwdsnuuasdsznag. dudude 25 nwew
2561. ldan http://www.eppo.go.th/index.php/th/
energy-information/static-energy/static-co2?orders[p
ublishUp]=publishUp&issearch=1.

6. é’mﬁﬂmuﬁ@ummﬂIuIaﬁaammm:gﬁmmumﬂ.
miuladanudaysnaniisudismea. FUAn
o 26 figuiou 2561. ldan: https:/www.gistda.
or.th/main/th/node/997.

7. nauRalnouaud nansnunmsisduioeniuaule
aanlae. Fuduiia 20 finuiu 2561. ldanhttp:/
www.greenpeace.org/seasia/th/solargen/cl imate-
change/impacts/.

8. &unwianywldiaiegia. lassnsdadydme
L%aum:'cmvﬁuﬁmuﬂﬁaaﬂ‘”miqmm‘mﬂﬁuﬂﬂﬁ.
sudwia 26 figwiou 2561. lefan: htp:/www.fio.
co.th/p/km/document/km-530108.pdf.

9. @;ﬁamﬁ@é’ué’umﬁﬂmﬁﬂﬁlﬁﬂﬂaﬂ. AU TINdD
sesulaniieamnafideiu. Fudwda 27 nuaw
2561'ld a1n http://green.wu.ac.th/wp-content/up-
loads/2017/11/Ul-GreenMetric-Guideline-2017_Thai-
1.pdf.

10. Ul Green Metric World University Ranking.Overall
Ranking 2018. [Serial Online] 10 April 2018; . Avail-
able from: http://greenmetric.ui.ac.id/overall-rank-
ing-2018/.

11. UWIINPIRBURIRITANN. WAIINYIFUNAIEIIAY

U & a v A A A v dl
gmnﬂuum’mmaﬂmmm. FUAWLUD 13 LUBYW



Vol 38. No 6, November-December 2019

12.

13.

14.

15.

16.

17.

18.

19.

20.

2561. l@an http://www.web.msu.ac.th/sweb/Gmsu/
gmsu.ph.

WRMINNaBNmENIAN. dazidanuduin amingnae
UMIENTAN. Auddle 13 wmnew 2561, ldan
http://www.web.msu.ac.th/msucont.php?mn
=mhistory&paction=SHOW_ABOUTMSU.

9 NAaNaIIIaTIn U 930 wyadyylae
wazyesunslanlon. mswasuulasmsleRauron
LRZAAIN BGIURIINTURIENITANY. 1187
WUBHAFATUAZFIANNFNT ARINEIRHUIFIIAN.
2561;37(1):141-156.

87 yayai uaziudy eyadszaiad. madszanm
msinfuasuewniaiuauvesll domafia
msﬁﬂﬁaiwzvlﬂau%nmm@%fnmﬁuﬁf&'m‘ﬂﬂLL;\ié‘iu
FIRTAMN. MITNTIUARAS. 2554;30(3):14-23.
vy uiluuia mmellees 33w uazinnas
Suaw. mavsfumsinfueniuawnioAuanlu
thwinaweds wasanifaludiadiagunss e
W.A. 2555 GnETYaNINENBIINANALN. 1NTENT
WUANRAS. 2558;34(1):16-28.

i lagfiuumnaw waznnsdaan dmiana
ToRINT MYIBFUNT UALFLWTT 33950, N3
Ut iunsintAuaIfuown o Aua w098
s lasnsszendinalulainsdiszesing
ATHANEY FINTATLHDI. INTRITIBANRAS.
2559;24(6):914-926.

Pandit S, Tsuyuki S, Dube T. Estimating above-
ground biomass in sub-tropical buffer zone commu-
nity forests, Nepal, using Sentinel-2 data. Remote
Sensing. 2018 Apr;10(4):601.

FUING DUNTTIIUAZLANNNE 13TOMNT. MTUsniiu
ﬂ’%mmm%uawuaaﬂwqmuﬁmmﬂﬁﬂmmﬂmuvlﬁ
andunsdidansidigurwiiuyaides 33nia
WASTITENN. MINFIMINA Ul ENTIN LA F
UIARaYN. 2561; 5(2): 34-42.

Gascon F, Bouzinac C, Thépaut O, Jung M, Franc-
esconi B, Louis J, Lonjou V, Lafrance B, Massera S,
Gaudel-Vacaresse A, Languille F. Copernicus Sen-
tinel-2A calibration and products validation status.
Remote Sensing. 2017;9(6):584.

TUANT @3 3uniiena ATIAUFIIUTY UazaIL
dyzaSail. mslguuusnass Markov Chain Waz 7w

Evaluation of Above-Ground Carbon Sequestration of Forest

597

in Mahasarakham University Using Remote Sensing Data

21.

22.

23.

24.

25.

26.

27.

28.

29.

anafiuy Landsat 5 Wiedinenns wWasuudsemsls
ﬂiziﬁﬂﬁﬁﬁauﬁnmqwmu AL AEREUGRES F
Fawdaana. nsansaansthld. 2558;(17-18):1-19.
Meyer GE, Neto JC. Verification of color vegetation
indices for automated crop imaging applications.
Computers and electronics in agriculture. 2008 Oct
1,63(2):282-93.

Wit wiagls. maSeuifiaumdsiiiuily ss
%amwLLa:’ﬂmmmi’uauazauﬁag’mﬁaﬁuamaq
seuvfinathinmydimaduth liiuszmsiugann
sruzinatisgnenuiim Auninszau desndlng.
Vyginemaarindia. 3aininiuminea.
2548.

gnawss 3nues. nannmsduundayanmwidiang.
ﬁuﬁmfia 3 W 2561. leann: https://www.goto-
know.org/posts/492648.

Blaschke T. Object based image analysis for remote
sensing. ISPRS journal of photogrammetry and re-
mote sensing. 2010 Jan 1;65(1):2-16.

Ogawa, H., Yoda, K., Ogino, K. and Kira, T. 1965.
Comparative ecological studies on threemain type of
forest vegetation in Thailand.ll. Plant Biomass. Na-
ture and Life in SoutheastAsia 4: 49-80.

Som-ard J, Hossain MD, Ninsawat S, Veerachitt V.
Pre-harvest Sugarcane Yield Estimation Using UAV-
Based RGB Images and Ground Observation. Sugar
Tech. 2018 Dec 1;20(6):645-57.

A Medium Corporation. ﬁﬁﬁlﬁﬂdﬁ%ﬁﬁ]:ﬁﬂﬁqm
fudwile 25 LV
2561. ldan : https://medium.com/@info_46914/.
fAonns asiing Yian Insifasuaziadon 1w

W lam A A L NN,

a £ v = & A A « ¢
J32&ND. msﬂnmumsuauluwuﬂmﬁﬂilﬂavgnw
WHINTIUATIUHDINNNNIZNTA 1T FUIAINTE
LYIW%@]%T]“EQ@’]% amwmqum’% (OW.&T) UILITh

&
Aaaaa

Heussna %’wﬁ'@qma@ﬁ’. MIFNIURIINYINY
yindm. 33puazuianssuRamdssing asefi 12,
99-112.

0z A3dgfian, Aindfian Fudusiias. Jium
MIUOUELENY aaﬂwgmuﬁwwuaqﬁu AuaLNzLen
dtnathwzan JRIARNGI. 1NIENITUWANREY

Ntk 2556;(16): 34-40.



AWuraualy

anavanuagasuuaiiisaluimzia vSmantansndnusiainza s1neaiszn
WAINBALT
Diversity of Bacteria in Seawater at Sea Turtle Conservation Center, Sriracha District,

Chonburi Province

giodia fusaal", §I3700 WNTAW, AInad QAR uT T
Subuntith Nimrat'", Suwanna Makrat’, Verapong Vuthiphandchai’®
Received: 24 April 2019 ; Revised: 19 June 2019 ; Accepted: 10 July 2019

Q/ 1
UNAae

= & A v, = 2 |a A Aa & Y A A~ o g & . o
msﬂnmmauvlﬂmm‘sﬂnmmﬂimmuamumaaLL‘UﬂVlmewmlummmmnmamumginwwuﬁqmﬁmm 2ILNad
71 SniaTay3 Ahanlgiwnzidsadinsa Wuszezna 5 WWeu wudSunmuuaiiSaninua luinzaiviniy 5.00
+1.73°10*- 1.52 £ 0.09 * 10° CFU/mL flavinmsituunsievasnuafiisoninuanuwuaiise leun Azotobacter sp.,
Bacillus megaterium, Bacillus sp., Brevibacillus laterosporus, Cytophaga sp., Erysipelothrix sp., Escherichia coli,
Flavobacterium sp., Kocuria kristinae, Kocuria varians, Listeria sp., Micrococcus sp., Moraxella sp., Serratia sp.,
Staphylococcus lentus, Staphylococcus lugdunensis, Staphylococcus sp., Vibrio sp. wazuwuafSenlisuTaswun

v dl d; = = a a A d‘ =) 1 a a A t:l‘ =) =) ra

VL@l SINL&J?JL‘].]SEJ‘UL‘Y]UU?J‘SN’]E%LLUF]Y]L?HY]WUY!T]L@?J%WU’J’T]J‘SSJ’]E%LL‘]JFW]Liﬂ‘i’lW‘]ﬂ%L@lau@la’]ﬂwLLazmau&Jﬂi’]ﬂﬁJvLiJﬁJﬂ’l’m

o o a o o a

1 s [ IS a ' a ' Qs [ A o a o =) a
ANANNUD NN IIAUNNRAA (P>0.05) LAITUANULANA NN WAL WNARLRIATYNNTRG (P<0.05) NULADWNEAINTEK

6

FUINAN LLazqumﬁuﬁ

2
o o

drdrda: dnza wnze wuefiGiiinae

Abstract

In this study, numbers and genus of total bacteria were investigated monthly in seawater at a Sea Turtle Conservation
Center, Sriracha District, Chonburi Province, Thailand, used for marine turtle culture for 5 months. Numbers of total
bacteria in seawater ranged from 5.00 + 1.73 * 10* to 1.52 + 0.09 * 10° CFU/ml. Bacteria found in this study were
identified as Azotobacter sp., Bacillus megaterium, Bacillus sp., Brevibacillus laterosporus, Cytophaga sp., Erysipelothrix
sp., Escherichia coli, Flavobacterium sp., Kocuria kristinae, Kocuria varians, Listeria sp., Micrococcus sp., Moraxella
sp., Serratia sp., Staphylococcus lentus, Staphylococcus lugdunensis, Staphylococcus sp., Vibrio sp. and unidentified
species. Numbers of total bacteria found in October were not significantly different (P > 0.05), compared to those in

January, but significantly different (P < 0.05), compared to those in November, December and February.

Keywords : Seawater, Marine turtle, Total bacteria
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Figure 1 Marine turtle (Chelonia mydas, Linnaeus 1758)
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Conservation Center, Sriracha District, Chon-

buri Province
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Table 1 Number of total bacteria in sea water at different sampling period of times

Sampling periods

Number of total bacteria (CFU/ml)

October
November
December

January

February

9.00 + 1.41%10" *
525+ 1.63X10°°
1.52 + 0.09%10° °
5.00 + 1.73%x10* ¢
1.06 + 0.28X10°°

Data were expressed as mean + S.D. Means with superscript letters indicate significant difference (P < 0.05).

Table 2 Abundance of bacteria isolated from sea water

601

Sampling periods

Bacteria isolated from sea water

Bacterial isolates

No. of isolates

Percentage of bacteria found

Bacillus megaterium 1 9.09
Bacillus sp. 2 18.18
Cytophaga sp. 1 9.09
October Escherichia coli 1 9.09
Micrococcus sp. 4 36.36
Staphylococcus lentus 1 9.09
Unidentified 1 9.09
Cytophaga sp. 1 14.28
Escherichia coli 1 14.28
Flavobacterium sp. 1 14.28
November
Serratia sp. 1 14.28
Staphylococcus lentus 1 14.28
Staphylococcus sp. 2 28.57
Bacillus sp. 1 7.69
Brevibacillus laterosporus 1 7.69
Escherichia coli 2 15.30
Flavobacterium sp. 1 7.69
Kocuria kristinae 3 23.07
December
Micrococcus sp. 1 7.69
Moraxella sp. 1 7.69
Staphylococcus lentus 1 7.69
Staphylococcus lugdunensis 1 7.69
Vibrio sp. 1 7.69
Kocuria varians 2 33.33
Listeria sp. 1 16.66
January Micrococcus sp. 1 16.66
Moraxella sp. 1 16.66
Staphylococcus sp. 1 16.66
Azotobacter sp. 1 16.66
Erysipelothrix sp. 3 50.00
February
Micrococcus sp. 1 16.66
Unidentified 1 16.66
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Table 3 Biochemical tests of rod-shaped Gram-negative bacteria

Characters Escherichia Serratia sp. Flavobacterium Moraxella Vibrio sp.  Azotobacter = Cytophaga
coli sp. sp. sp. sp.
Gram stain - - - - - - -
Cell shape Short rod Short rod Short rod Short rod Short rod Short rod Long rod

Spore forming - - - - - - -

Oxidase test - - + + + nd +
Catalase test - + + + + + +
Motility + + - _ + + nd
Growth on + + - - - nd nd

McConkey medium

Growth on TCBS - - - - + nd nd
Indole + - + - + + -
Methyl red + - nd nd + nd nd
Voges-Proskauer - + nd - + nd nd
Citrate - + nd - + nd nd
Urease test - - - - nd + -
Nitrate reduction + + nd nd nd nd nd
H S production - - nd nd nd + -
0/129 Sensitivity nd nd nd nd + nd nd
O/F test F F Non-F Non- F F nd nd
Arginine Dehydrogenase - - - nd - nd nd
Hydrolysis of Gelatin - + - - nd nd -
Starch nd nd + nd nd nd -
Casein nd + - nd nd nd +
Chitin nd nd - nd nd nd nd
Fermentation of + + nd nd nd nd nd
Arabinose

Fructose nd + nd nd nd + nd
Glucose + + - - - + nd
Inositol + nd nd nd nd nd nd
Lactose + - nd nd nd nd nd
Maltose + + nd nd nd + nd
Mannitol + + nd nd nd nd nd
Mannose + + nd nd nd nd nd
Raffinose + - nd nd nd nd nd

Note: + = positive reaction; - = negative reaction; F = fermentative; Non-F = non-fermentative; nd = not done
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Character Bacillus sp. Bacillus megaterium Brevibacillus Listeria sp. Erysipelothrix
laterosporus sp.
Gram stain + + + + +
Cell shape Large rod Large rod Small rod Small rod Small rod
Endospore forming + + - - -
Motility + + + + -
Oxidase test + nd nd nd -
Catalase test + + + + -
Indole - - + - nd
Methyl red + - nd + nd
Voges-Proskauer + + - + nd
Citrate utilization + + nd - nd
Urease test - + - - nd
H S production nd nd nd - +
Growth at 30 °C + + nd + +
37 °C + + nd + +
45 °C + + nd - -
60 °C + + nd - -
Acid production from - + + + +
Glucose
Lactose + + nd nd nd
Xylose + - nd - nd
Mannitol + + + - nd
Maltose nd + - nd nd
Hydrolysis of Gelatin + + + - nd
Starch + + - nd nd
Casein + + + - nd
Note: + = positive reaction; - = negative reaction; nd = not done
Table 5 Biochemical tests of spherical-shaped Gram-positive bacteria
Character Micrococcus Kocuria Kocuria Staphylococcus Staphylococcus Staphylococcus
sp. kristinae varians sp. lentus lugdunensis
Gram stain + + + + + +
Cell shape Cocci Cocci Cocci Cocci Cocci Cocci
Motility - - - - - -
Endospore forming - nd nd - - nd
Catalase + + + + + +
Oxidase + + - - + -
Coagulase - nd nd - - -
Arginine dihydrolase - nd nd nd - -
Nitrate reduction nd - + + + +
Resistant to bacitracin nd nd nd + nd nd
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Table 5 Biochemical tests of spherical-shaped Gram-positive bacteria (Continue)

Character Micrococcus Kocuria Kocuria Staphylococcus Staphylococcus Staphylococcus
sp. kristinae varians sp. lentus lugdunensis

Urease - - + nd nd -
Novobiocin resistance nd nd nd nd + -
Acid production from nd + nd nd + +
Sucrose

Glucose - + + + nd +
Trehalose nd nd nd nd + +
Ribose nd nd nd nd + -
Mannitol - - - nd nd -
Mannose - + - nd nd +
Hydrolysis of Esculin nd + - nd nd nd
Gelatin nd - + nd nd nd
Starch nd - - nd nd nd

Note: + = positive reaction; - = negative reaction; nd = not done
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Abstract

The aim of this paper is to study properties of connectedness in ideal generalized topological spaces. Precisely, we

provide characterization of },l* -connected sets, u*s -connected sets, u* -separated sets and },l* -component.

Keywords :

u* -component.

Introduction

Kuratowski, (1966) and Vaiyanathaswamy, (1933) intro-
duced the concept of an ideal topological space. They
also studied concept of localization theory. An ideal is a
nonempty collection of subsets which are closed under
heredity and finite union. An ideal I on a topological
space (X,'c) is a nonempty collection of subsets of X
which satisfies : (1) A€l and B c A implies Bel and
(2) A€l and Bel implies AUBel.

The notion of connectedness in ideal topological
spaces has been introduced by E. Ekici and T. Noiri,
(2008). The concept of generalized topological space was
introduced by A. Csaszar, (2005). He found the theory of
generalized topology to study the extremely elementary

character of these classes.

ideal generalized topological spaces, u* -connected sets, u*s -connected sets, u* -separated sets,

A subfamily L of the power set P(X) of a non-
empty set X is called a generalized topology on X if
and only if 1) and the union of elements of LL belong
to U. We call the pair (X,p,) a generalized topological
space on X. The member of | is called a |L-open set
and the complement of a LL-open set is called a LL
-closed set.

For A c X, we denote by ¢, (A) the intersection
of all [L-closed sets containing A, and by I (A) the
union of all |L-open sets contained in A. For the ideal
I of X, the triple (X,p.I) is called an ideal generalized
topological space.

The purpose of this paper is to introduce and
study the union of connectedness in an ideal generalized

topological space. We study the notion of properties of
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},t* -connected sets, u*s -connected sets, u* -separated

sets and },t* -component sets. Next we recall some con-
cepts and definitions which are useful in the results. Some

examples are given to illustrate our concepts.

Preliminaries

In this section, we introduce concepts and defini-
tions which are useful in the results.

Definition 1 (S. Modak, 2016) Let (Xl) b
an ideal generalized topological space. A mapping
()™ PX)—>P(X) is defined as follows :

A" ={xeX:AnUgLVUepwyj for A < X where
ux)={Uepn:xeU}.

This mapping is called the local function associ-
ated with the ideal I and generalized topology L.

Definition 2 (S. Modak, 2016) Let (X,u.I) be
an ideal generalized topological space. The set operator
c™ is called a generalized * -closure and is defined as
c™(A)=AUA™ for AC X. We denote by u'(1I) the
generalized structure, generated by ¢* that is
i (ph)={UcX:c™(X\U)=X\U}. p(wl)is called a *
-generalized structure which is finer than . The elements

of u*(p,I) are called u* -open and the complement of ]J*

-open set are called },l* -closed. We simply write A™ for
A™M(wI).

Theorem 3 (S. Modak, 2016) The set operator
c™" satisfies the following conditions :

(1) Acc™(A)for AcX,

(2) ¢*(@)=@and c™(X)=X,

(3) c™(A)cc™(B), if AcBcX,

(4) c™(A)uc™(B)cc™(AUB),

(5) c™el(X) where ['(X) is the collection of
all mappings having the property monotony (i.e. such that
A B implies Y(A)<y(B)).

Throughout the paper L will represent a gen-

eralized topological spaces such that @,Xeu and the
union of elements of L belong to L.

Theorem 4 Let (X 1) be a generalized topo-
logical space. Then p" (1) is a generalized topological

space.
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Proof. Since u*(uyl)z{ugX:c*“(X\U)zx\u},
we have &, X are in u*(WI). Next, we will show that if
A ep forall neA, then JA ep’. Let A el for

neA

all neA. Since X\UA"gc*“(X\UAn), we have to

neA neA

show that ¢ (X\U An)g X\UA,: Consicer
xya)-e{neaa)
(nea)j{nean)]
s(neoa)j{geiar)
[X\A (X\A,)"]

=n[e"(X14,)]
SN(X\A,)

=:r;:(XmA:)

ey

-xo(ya

“X\UA.,

neA

A subset A of an ideal generalized topological
space (X.11) is said to be M- dense if c™(A)=X.
An ideal generalized topological space (X, 1) is said to
be u*- hyperconnected if A is u*- dense for every
nonempty |l -open subset A of X. A generalized
topological space (X,},t) is said to be L -hypercon-
nected if every pair of nonempty L -open sets of X has
nonempty intersection.

So that if (X,H-I) is an ideal generalized topo-
logical space and K is a subset of X, then (K,MK,IK )

where M is the relative generalized topological on K

and [, ={KnJ:Jel}is an ideal on K.
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Lemma 5 Let (X,,I) be an ideal generalized
topological space and M c K < X.

Then M™ (py I ) =M™ (n.I)nK.

Proof. Let xe M™ (. Iy ). Then xeK. Sup-
pose that x M ™ (,I). Then there exists a | -open set
U such that UNnMel. Since UMK €y (x). Then
(UnK)nM=(UNM)nK eI, .soxe M™(.I) and
x€K. This is a contradiction. Thus xe M™ (p.I)nK.
Conversely, let yeM*“(u,I)ﬂK. Assume that
y&M™ (I ). Then there exists G € i (y) such that
GNMel,. Since GE i (y), there exists LL-open set
U such that G=UNK. Since McK and I I,
‘UNnK)nMel so yeUNMEel. Thisis a contradic-
tion. Hence y e M™ (I ).

Definition 6 Let (X, 1,1) be an ideal generalized
topological space and M cC K < X. A generalized
* -closure on K is defined as ¢ (M)=c™ (M)nK.

Connectedness in a set of ideal generalized
topological spaces

In this section, we introduce the concept of },t*
- connected sets, },t*s- connected sets, p*— separated
sets and },l*- component. Moreover, we study charac-
terization of u* - dense and },l* - hyperconnected.

Definition 1 An ideal generalized topological
space (X,1,I) is called 1" - connected if X cannot be
written as disjoint union of a nonempty L - open set and

a nonempty u* - open set.

Definition 2 A generalized topological space
(X,u) is called L - connected if X cannot be written as
disjoint union of two nonempty L - open sets.
Example Let X ={ab,c.d},
u={J, X {ab}.{bc}{abc}}, [={T{b}}.
Then p' ={J,X,{a},{c},{ab},{a,c},{b,c} {ab,c},
{a,c,d},{b,c,d}}.
Therefore, (X,M,I) is " - connected.

Definition 3 A subset A of an ideal generalized
topological space (X,u,I) is called L’ - connected

i (A,uA,IA) is 1" - connected.

J Sci Technol MSU

Example LetX:{a,b,C,d},
u={3,X,{ab}.{b,c}.{abc}}, [={T{pb}}and
A={apb,d}. Then uA={@,A,{b},{a,b}}, IA={®,{b}}
and W, ={J,A{a}.{ab}.{ac}} Therefore, (A,p, I, )is
},L* - connected.

Remark 4 (1) Generally, it is known that
every LL-hyperconnected generalized topological space
is L - connected, but not conversely.

(2) Every ],l*- hyperconnected generalized
topological space is u* - connected, but not conversely.

(3) Every u*- hyperconnected generalized
topological space is - hyperconnected, but not con-

versely.

(4) Every },L*- connected generalized topologi-
cal space is L - connected, but not conversely.

Example (1) Let X ={a,b,c} and
n={D,X{a}.{b},{ab}}. Then the space (X,u) is
WL - connected but (X,u) is not L - hyperconnected.

(2) Let X ={ab,c,d},
u={J, X {a}.{c}.{ab}.{ac}.{abc}.{acd}} and
Iz{@,{b}}. Then the space (X,u,I) is 1" - connected
but (X,1,I) is not p” - hyperconnected.

(3) Let X ={ab,c,d},
n={@ X {ab}.{ac} {abc}} and]={D,{a}.{d} {ad}}.
Then the space (X,M) is - hyperconnected but
(X.p.I)is not p*- hyperconnected.

(4) Let X={a,b,c,d},
n={3.X{c},{ab}.{ac} .{ab.c}} and [={D,{b}}. Then
the space (X,pt) is [ - connected but (X,u,I) is not
},L* - connected.

Definition 5 Nonempty subsets M,K of an
ideal generalized topological space (X,j,l,I) are called
W - separated if ¢™ (M)NK =Mnc, (K)=4.

Definition 6 Let (X,1,I) be an ideal generalized
topological space and (Y,MV,IV) be a subspace of
X. Nonempty subsets M,K of (Y.u,.1,) are called
W' - separated if ¢ (M)NK =M ¢! (K)=.

Theorem 7 If M and K are W' - separated
sets of X and MUK e, then M is 1 - open and
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K is u* - open.

Proof. Let M and K be W"- separated sets
of X. Then we get that K < X\c™(M). Since ¢™ (M)
is W - closed and K=(MuK)m(X\c*“(M)). K is
a },L* - open set. We get that M is a |L - open set
likewise.

Theorem 8 Let (X, 11,1 ) be an ideal generalized
topological space and M\ KcYcX. MK are
1" - separated in Y if and only if M,K are U" - sepa-
rated in X.

Proof. Suppose that M,K are W" - separated
in Y. By Lemma 2.5, we get that

c'(M)nK =(c"(M)NY)nK=c*(M)nK.
Thus

¢ (M)nK=c*(M)nK = =(Mnc}(K))nK
=M (et (K)NY)=Mn((YNe, (K))Y)
=Mﬂcp(K)‘ Therefore M,K are " - separated in
X. Conversely, suppose that subsets M,K are u"-
separated in X. Since M,K C Y and by Definition 3.5,
we get that ¢™ (M)NK=Mnc, (K)=J. So

¢! (M)nK=c*(M)nK=Z=Mnc, (K)
=(MNY)ne, (K)=Mn(c,(K)NY)
=Mnct(K). Thus ¢! (M)NK =d=Mnc} (k).
Therefore M,K are u*- separated in Y.

Definition 9 A subset M of an ideal generalized
topological space (X,H,I) is called W - connected if
M is not the union of two },t*- separated sets in
(X,wI).

Theorem 10 Let (X, 1,1) be an ideal generalized
topological space. If M is a - connected set in
X and HK are U'- separated sets in X with
M cHUK, then either McH or M cK.

Proof. Let M be a ™ - connected set in X
and H,K be p"-separated setsin X with M c HUK.
Then M=M N(HUK )=(MnH)U(MnK) and
¢ (H)nK=Hnc, (K)=. Thus
(MNK)nc™(MnH)cKnc™(H)=J Likewise,
we have (MmH)mCH(MﬁK)ZQ- if MNH#J
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and MNK =, then MNH and MNK are pn*
- separated sets in X, so M is nota p'- separated
set. This is a contradiction. Thus either MMH or
MNK are empty. Assume that MNH=. Then
M=MnNK implies that M C K. In a similar way, we
have that M c H.

Theorem 11 Let (X, 1,1 ) be an ideal generalized
topological space. If M is a ;,t*s- connected set and
McKcc™(M), then K is 1™ - connected.

Proof. Assume that K is not },l*s - connected.

Then there exist H* - separated sets A and B
such that K=AUB ie. AB are nonempty and
c™(A)nB=Anc, (B)=.By Theorem

3.10, we get that either M C A or M CB.

Assume that M A. Thenc,(M)cc, (A) and
B=Bnc™*(M)cBnc, (M)=@. Thus B is an
empty set. This is a contradiction. Suppose M C B.
Then we have C*“(M) c C*H(B) and
A=Anc*(M)c Anc™(B)=@.Thus A is
nonempty. This is a contradiction. Therefore, K is

L™ - connected.

Corollary 12 Let (X,11,]) be an ideal general-
ized topological space. If M is a },L*S- connected set,
then ¢™ (M) is L™ - connected.

Theorem 13 Let (X,M,I) be an ideal generalized

topological space. If {M :neQ} is nonempty family of

1" - connected sets with (\M_ =, then UM,

. neQ) neQ)
isa W - connected set.

Proof. Suppose that (J M is nota u*s- con-

neQ)
nected set. Then we have that (JM_=AUB where
neQ)
Aand B are 1’ - separated sets. Since (\M =,

neQ)

we have a point xe (M. Thus xeM,  and
M, c AUB forall negniﬂlt follows from ANB=
that either x€ A or xeB. Case x€A. For any
neQ,Mn(‘\A;ﬁ@. Using Theorem 3.10, we have

M cA or M_cB. sSo M, CA forall neQ and
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then [JM, C A. This implies that B#(J. This is a
neQ

contradiction. In the same way for a case x € B, we have

A =(J. This is a contradiction. Hence |J M, isa u*s
n Q
- connected set. -

Definition 14 Let (X, I) be an ideal general-

ized topological space and x& X. The union of all 1"

- connected subsets of X containing x is called the
1" - component of X containing x

Theorem 15 Each },l*- component of an

ideal generalized topological space (XyPLI) is @ maximal
L™ - connected set.

Proof. Let x € X. Suppose that C, is },t*—com-

ponent of X such that x€C_ so CXZU{MJQX}
i€J

where Mj is a u*s— connected set containing x. Then

ﬂ{Mj QX:xeMj} #.Since M, is 1" - connected
]fec:r all j|:| J, theorem 3.13, implies that C, is u*- con-
nected. Next, let Ac X and A be M*S- connected
such that C_ QA. Then x€ A, by definition of C, we
have Agcx. Thus C_ =A. Therefore, C, is a maximal
L™ - connected set of X.

Theorem 16 The set of all distinct u* - compo-

nent of an ideal generalized topological space (X,;,L,I)

forms a partition of X.

Proof. Let M and K be two distinct 1" - com-
ponents of X. Suppose that M MK # . By Theorem

3.13, MUK is u*s- connected in X. Since
McMuUK. Then M is not maximal. Thus M and

K are disjoint. Since M and K are distinct " - com-

ponents of X. By Theorem 3.15, we get that M and

K are maximal ;,L*s- connected set of X. So,

M =X\K. Hence MUK =(X\K)UK =X.

Theorem 17 Each },L*- component of an
ideal generalized topological space (X,M,I) is W -
closed.

Proof. Let A be ].1*- component of X. Then,
by Theorem 3.15, and Corollary 3.12, we get that A is

J Sci Technol MSU

maximal 1" - connected and ¢™ (A)is [ - connected.

Thus A=c™(A). This implies that A be " - closed.
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Abstracts
Traditional herbalutilization is an integral concept for promoting the enhancementofelderly health with holistic health
care. The objective of this study was to investigate the utilization of traditional herbs for health promotion inthe elderly.
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Chiangmai Province. Data were collected by using questionnaires, informal interview, and focus group. Data were

analyzed by using descriptive statistics and content analysis. The results from 265 households indicated the utilization

of traditional herbs was at a moderate level with mean score of 1.87+ 0.69 from and overall score of 3. The elderly

use traditional herbs as cooking ingredients, revenue addition and planting in residential areas. The most common

herbal use was decoction.However, the participants suggested theestablishment of all stakeholders participation and

the initiation ofacommunity learning center for the Lanna Folk wisdom in traditional herbs.

Keywords: Traditional herbs, Health Promotion, Elderly, Utilization
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Table 1 Traditional herbal utilization for Eldery health

promotion (n = 265)

Purpose of traditional herbal Level of
Mean S.D.

utilization Utilization

Cooking local food for health 2.35 0.74 High

Relieving muscle pain 1.80 0.69 Moderate
Antipyretics 1.76 0.72 Moderate
Skin disease treatment 1.75 0.72 Moderate
Nourish 163 064 Low

Total 1.87 0.69 Moderate

(total 3 scores)
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Evaluation of the antioxidant activity in Thai herbs
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68.16, 67.68 LAz 67.50 ATUAIAL 2) mﬁLﬂiﬂ:ﬁmwwmminlumﬁaﬁma?’%nmaamsﬁma%a%m: NANINARAL
wunansananlugzianiiinanuaunsalunSadinasan FIFALYINAL 788.69 mM Fe*'/mg uas 3) MINATIERAN
YSunmanstsznauiuaainlasdd Folin’s method wuinensaiaanluazian ﬁ'ﬂ’%mmmi'ﬂi:ﬂauﬂuaa‘nugaa;mﬁﬁu
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o

AFEIAT: AIGNUIYUADETE JELAY LUIAN
Abstract

The objective of this study was to appraise and investigate the antioxidant properties of fifteen Thai herbal plants.
Samples were extracted by 95% ethanol and then diluted to 2% concentration. All samples were evaluated by three
techniques as 1) 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging capacity assay, 2) ferric ion reducing
antioxidant power (FRAP) assay, and 3) total phenolic compound analysis by Folin’s method. Results showed that
percentage antioxidant index in hairy basal was 68.16%, with lemongrass 67.68% and holy basil 67.50%. The FRAP
value of Siamese neem tree was highest at 788.69 mM Fe’/mg, while amount of phenolic compound in Siamese
neem tree was highest at 228.36 mgGAE/g. When analyzed with one-way ANOVA, the result was statistically significant
at the 0.05 level.
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Table 1 The parts of the 15 herbs that were selected for evaluation.

Plants Part of plants
Asiatic pennywort (Centella asiatica) leaf
Bird pepper (Capsicum frutescens L.) fruit
Black pepper (Piper nigrum Linn.) seed
Cassod tree (Senna siamea (Lamk.) Irwin et Barneby) leaf
Galanga (Alpinia galanga (Linn.) Swartz.) rhizome
Ginger (Zingiber officinale Roscoe) rhizome
Hairy basil (Ocimum basillicum Linn.) leaf
Holy basil (Ocimum sanctum Linn.) leaf

Horseradish tree (Moringa oleifera Lam.)

Kaffir lime (Citrus hystrix DC.)

Kitchen mint (Mentha cordifolia)

Lemongrass (Cymbopogon citratus (DC) Stapf.)
Lesser galangal (Boesenbergia rotunda Linn. Mansf.)
Lime (Citrus aurantiifolia)

Siamese neem tree (Azadirachta indica Linn. Urban)

fruit and fruit bark
fruit bark
leaf
leaf
rhizome
fruit bark

leaf
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1. mMsianganyadaszaiiiay (2,2-diphe-
nyl-1-picrylhydrazyl radical scavenging capacity as-
say; DPPH assay)
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Table 2 The result of antioxidant activity in the 15 herbal plants.

Samples DPPH FRAP value Total Phenolic Content
(%Al) (meanxSD) (mM Fe*'/mg) (meanxSD) (mgGAEI/g) (meanxSD)
Asiatic pennywort 60.63 + 2.69° 9133 + 16.21 2923 + 0.93"
Bird pepper 61.12 + 1.18° 256.34 + 12.90° 7181 + 131°
Black pepper 6152 + 3.29° 75247 = 17.90° 107.69 + 14.59°
Cassod tree 6578 + 1.37%° 753.41 = 10.51° 21187 + 4.74°
Galanga 6544 + 1.19% 9179 + 10.65 2393 + 13.86
Ginger 6366 =+ 1.12° 10621 + 7.82¢ 2707 + 625"
Hairy basil 68.16 + 1.30% 182.95 + 1047 3132 + 1.07%"
Holy basil 67.50 + 3.40™* 23703 + 1284 3827 + 4.86"
Horse radish tree 6425 + 1.60' 119.39 + 8.871 3932 & 592
Kaffir lime 6176 + 1.03° 49719 + 21.20° 8160 + 7.10°
Kitchen mint 66.68 + 1.06™ 306.78 + 8.75° 4233 + 296"
Lemon grass 6768 + 1.22%° 25115 + 11.67° 3415 + 5.46%
Lesser galangal 4197 + 192 670 + 3.63" 3867 + 0.13%"
Lime 5439 + 208" 20352 + 17.92" 50.09 + 4.41
Siamese neem tree 67.04 + 097 78869 = 11.17° 228.36 = 4.96°
Ascorbic acid 69.34 * 4.46° 216.01 = 0.83° 14990 = 2.62°

Data were expressed the mean * standard deviation (SD). Different superscripts letters in the same column that the values were signifi-

cant different (P<0.05)
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Abstract

The aim of this research was to optimize the liquid removal from Mesona chinensis Bentham using a centrifuge
machine. The centrifugal machine was properly designed in order to improve the liquid removal from Mesona chinensis
Bentham. The power transmission shaft was designed and calculated based on the ASME standard. Stress of the
power transmission shaft was simulated using the SolidWorks software program. The machine was built and tested.
The shaft speed, time consumption and screen size were studied. The Box-Behnken design response surface method
was used to determine the optimum operation of the centrifugal machine. The results showed that the power transmission
shaft used for the machine was 25 mm. A quadratic polynomial equation was fitted. The optimal conditions of separation
obtained from the model were found at the shaft speed of 810 rpm, time consumption of 90 s and screen size of 100-

mesh which yielded 555.33 g of liquid separated from 1,000 g of initial Mesona chinensis Bentham solid.

Keywords: separation process, centrifuge machine, grass jelly, optimization
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Figure 1 Structure and component of centrifuge machine
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Table 2 Von Mises stress, displacement, and safety factor of shaft with different sizes

Size Von Mises stress Displacement Factor of safety
(mm) (MPa) (mm) )

5 6,580.75 11.22 0.031

10 1,261.46 0.914 0.164

15 480.32 0.224 0.431

20 174.05 0.085 1.188

25 138.03 0.041 1.498

30 48.278 0.023 4.284

35 38.622 0.014 5.355

40 22.363 0.009 9.248
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Figure 3 Von Mises stress and displacement of power transmission shaft with size of (a) and (b) 15 mm and (c) and

(d) 25 mm
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Table 3 Centrifuge variables and experimental data of centrifuged liquid and total solid yields

Speed Time Screen size Centrifuged liquid yield Total solid yield
(rpm) (s) (mesh) (9 (%)
X, X X Y, Y,
450 30 250 339.0° + 19.40 1.700° + 0.1
1,050 30 250 492.3" + 11.25 1.598" + 0.0
450 90 250 420.5 + 18.5 1.698° + 0.1
1,050 90 250 526.5+ 11.5 1.595” + 0.0
450 60 100 430.3* + 10.75 1.498% + 0.1
1,050 60 100 439.5% + 8.45 1.698° + 0.1
450 60 400 403.5° + 7.54 1.399* + 0.0
1,050 60 400 443.5" £ 9.03 1.598" + 0.0
750 30 100 448.3* + 6.25 1.600* + 0.0
750 90 100 553.0'+ 12.23 1.498% + 0.1
750 30 400 485.5" + 13.34 1.603% £ 0.0
750 90 400 470.5"" + 12.67 1.602" + 0.2
750 60 250 475.3" + 16.50 1.600™ £ 0.0
750 60 250 503.3' + 8.25 1.697° + 0.1
750 60 250 462.0°° + 10.04 1.402° + 0.2

Notes: Data are expressed as mean + STD. Means with different letters within a column are significantly different (p < 0.05)
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Figure 4 Surface plots of centrifuged liquid yield and
variables of (a) shaft speed and time consump-
tion, (b) screen size and shaft speed, and (c)

time consumption and screen size
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Abstract

This study developed a 3D finite element model of an adhesive anchoring system to study key parameters including
bond strength of adhesive, embedment depth and concrete strength, that affecting pull-out strength in uncracked and
cracked concrete. The results showed that the key parameters affecting pull-out strength of the adhesive anchorwere
embedment depth, concrete strength and bond strength. The distribution ofnon-uniform maximum principle stress in
cracked concrete is a main reason for reducing strength of the system. The effect of cracks in concrete will be more,
according to the increased value of the study parameters, which is mostly the result of the expansion of cracks and

the loss of bond strength on concrete/adhesive interface.

Keywords: Adhesive anchoring system, Finite element model, Key parameters,Cracked concrete

"dnfnmsyguen, SHrwmanin13d, se9mana3d amsImnTIvmans yn1IngIapgUaTITsie. 113U 9.9u8 717078
34190

" Ph.D. Candidate, °Assist. Prof.Dr., *Assoc. Prof. Dr., Faculty of Engineering, Ubonratchathani University, Amphur Warinchamrap, Ubon-
ratchathani 34190

* Corresponding author; Griengsak Kaewkulchai, Tel : 083-729-6636, E-mail: griengsak@gmail.com



634 Phakin Loyjaroen et al.

UNKI
iwuﬁlaﬁmmui"ﬁmiﬁ@mﬁm (Adhesive anchoring
system) Lﬂuqﬂﬂitﬁﬂdﬁmﬁﬁwlﬁ’lumu@iatawiﬂiaa%a
WANINNIATIENINUNTALRNLALINUEININSIlATIFTN9
aounia lassmlngjazgnihanlfnuniunsuniad
ﬁmqu,azmumﬂ"ﬁmulmzuﬂmaa%ﬁdmwﬁ'gﬂaaﬂLmu
Tudr dnimiaasdliléfneunianszdlomafianmsuan
aulwienounianeufiezfadsszunilefa wenanit
msuaninluaouninenaiadwannisianadives
ﬂauﬂ%ml'mﬂ'mﬁ'é‘wuﬂawaaqmmgﬁﬁamna“wmﬁn
A lidReowe mslinuszouilsauuuldmsamiien
TuneuniadnilommAaiuldlunsdiddasniadn
dumslunsaadauefafimsuanfadulunaunaa
GHYGPIEE vialunsaifiianmsuaninduumsrinnms
mzjl,uﬂauﬂ%mﬁaaﬂ&a\muaﬁ@ Aenainanulianaa
NNMINTRIBABRNIAENINILANTNB NakUALTA
MIENBENTHAswINTAAGS Ludu M3
yasszuuiaBannultasfamisalunaunialitin
RUIDM IFINNMINARBLMBE199FI N TENIULL
nedlnludiodiund LLaZﬂ’]iﬁ’]%’JmIﬂElél"ﬁﬁuﬂ’]iﬁlﬁﬂ
wwalapinddoluede wddnsvluaauniasin as
nagaUdlag1sasssunsarinlasniiiasanideinia
wanpatn somuuuinaedlWludiaduuduesszuuilsda
LLuuiﬁaWiﬁﬂmﬁmﬁﬁwuﬂ@mﬁﬁw Fagnibhanlalums
anwlunseil
wwusaesszuuilsBauuuldmsiamiioaluenm
350t Lﬂmmm‘haaavlwvluﬁmﬁmuﬁﬁﬁwuﬂmy;ﬁ%’mmz
larunssauifisuiunanasavluiasdjiansluweda
win?® laufasdtsznauvesuuudtaesdsznaume wuy
$raavanalauuuiassmsBamnisiuuuiiassnennia
wazuuUiaesfFudaTEHInsRounIatuasianiien
Faduenanusnainumidaanmstanitadugin
Tng*

Frulsiiandyfidmaderidumunsdnem
yos5zuuilsBauvultasBamisrluaouninainnis
Fnwvaainidvlueda® Usznaussanueniszasiia
fnasbantiswasasiamiien Massalszaovasnaunia
ANNRZDIAVDIRIFLNE mw%uﬁﬁayﬁm Al uaz
PUauINIaTINRY Lnaw lassulngandums
anwluneunialiin nsdnsdudsiadydanas
yosrzuuilabauuuldasBamiisnlueaunianlusda
falnngliunin Fstulunmisoiiediagusasdifio

J Sci Technol MSU

aanvudiaasWludiofiundifadnsnansenuvas
éhuﬂsﬁdawa@iaﬁwé’um:wq?\msmaas:uuﬂdﬁmmﬂ%
msiamien mluaaunialifousslunouniadn lay
Fudiia s iasineluadsilvsznaudofudsdu
AdsBarinsuesansiamiior anusnszosiliia uaz
fdsdads=avuasnounia dodudulsigonanszny
Tasassdernasvasszuuilefauuuldansdamnianlu
AauwN3a uazausasisuuuaedlWludiafiuudiie
Fnuler

Taguszaed
\Refnedulsfisdyiisinansznudaidouas

wadnssuasrunilsiauuuldmsbamiansluaaunsa

Tiuazaeuniadn lassudovdT W ludiofiuug

35n1579e

Tuuddoiiazdnaunsaronuusiaeslwlueg
awudluszuumuiavasszuuilsdauuuldmsiamiion
AN BN ANTTULA AN S I IUNNUUIIFID 8V IFND
Sawvuldmstamisr lunaunialiinuaznouniain
me‘i']aaqvlwvl,uﬁl,aamuﬁﬁgnﬁwm%ﬂm;ﬁ%’y wazle
FuMIRaULAEY LLﬁnzgﬂﬁmﬂ“ﬂumiﬁnwﬂuﬂ%’qﬁ lag
axvimsUsuasuandulsidesnmsanenluudasnd
B33 ﬂazL'é'ﬂmjaaLLuuﬁwaamazmsﬁmmqmauﬁamaa
Taque aztlszinnazldnanluidodeluil

wuusraaslnlndiafuwe

wuudraed W ludiefuduasszuuilsBauuuls
asfamiiganeldussdsnanlusunivoassilels
Tsunsu ABAQUS 2017&iulusunsufifianuusud
luﬂ’liﬂi:mawaia;&mﬁaﬁmsﬁ:ﬁuum‘haaavl,w"lmﬁaﬁ
Wud wwudtassvasszuuiliBauwuuldasiamiisias
Usznaudls uuudnaasuvisnanauata (Figure 1a) WUy
$naosanstamiien (Figure 1b) LUUINRDIRIFURRIZHIN
asBanileInazneun3a (Figure 1c) LAZLULINRDS
AawNIa (Figure 1d) WUUINRBIRIRNHNEIEZRINIESEA
witeuazaaunialdaied uuiouiudnunfsanume
AMINTEANLVBIRUIBLIITARUIILAL M TITR LTI UGS
na tiesanmyaTannmsiemiasliieswavesaue
fauvldmsfamilsulnaaziiansiungaiinduds
Pa9FsEAiiBIuazAaunIa’



Vol 38. No 6, November-December 2019

(a) (b) (c) (d)

Figure 1 Typical of adhesive anchor model
(a) anchor
(b) adhesive
(c) concrete/adhesive interface

(d) concrete
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(b) cracked concrete model

Figure 2 Finite element model of adhesive anchor in
uncracked and cracked concrete
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Table 1 Parameters to parametric studies

Values
Parameters

Low Middle High
Bond strength (MPa) 8 12 16
Embedment depth (mm) 64 128 192
Concrete strength (MPa) 19.61 34.32 49.03
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(a) Uncracked concrete

(b) Cracked concrete

Figure 6 Stiffness degradation on cohesive elements
for various bond strength
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Figure 7 Expansion of the cracked width
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(a) Uncracked concrete

(b) Cracked concrete
Figure 11 Stiffness degradation on cohesive elements

for various embedment depth
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(a) (b) (c)
Figure 12 Expansion of the cracked width
(a) H=64 mm (b) H=128 mm (c) H=192 mm
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(b) Cracked concrete
Figure 13 Load-Displacement curve of 16 mm adhesive
anchor in uncracked and cracked concrete for

various concrete strength
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Abstract

The objective of this research was to investigate dicofol removal by laccase from Lentinus polychrous Lev. in a
membrane bioreactor with addition of natural organic matter (NOM) and heavy metals solutions (iron and manganese)
at concentration 0-50 mg/l, dicofol concentration 1 mg/l, laccase concentration 4.32 U/ml, pH 7 and temperature at
28+3 ‘C. Based on the results of the dicofol removal efficiency in the membrane bioreactor system at 240 minutes, it
was found that increasing the concentration of natural organic matter and iron solution caused a decrease in removal
efficiency. At maximum NOM or iron concentrations of 50 mg/l the dicofol removal efficiency was only 72 and 83%,
respectively. Increasing the concentration of manganese, increased the efficiency of dicofol removal. The efficiency of
dicofol removal was 100% at all manganese concentration and the efficiency of dicofol removal in the membrane
bioreactor was not less than 80% at 480 minutes in all conditions. This study indicates a good potential for application

of laccase for dicofol removal in a membrane bioreactor.

Keywords: dicofol, laccase, membrane bioreactor, natural organic matter, heavy metals
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Figure 2 effect of NOM concentration to dicofol removal, (A) batch reactor (B) membrane bioreactor
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Figure 6 Membrane SEM surface images: (A) before (B) after the addition of NOM (C) after the addition of Fe (D)

after the addition of Mn
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Abstract

This paper compares the performance of speed responsesgiven by the direct vector control system of an induction
motor. The four PI controllers are incorporated in such a control system with eight state-variables. The coefficient
matrix of the above closed-loop system holds eight eigenvalues. The direct computation method and random selection
was used to specify all the Pl gains. The direct method proceeds with a decision on eight appropriate negative integers
of eigenvalues and then solving a set of eight simultaneous polynomial-equations. All its roots become proper PI gains.
The random selection assigns arbitrarily each PI gain to a positive integer.When all the parameters of the induction
motor and its mechanical load match with the corresponding nominal values and when some parameters deviate from
the corresponding ones, the direct method providesspeed responses preferable to those caused by random selection.
Five instances are included in simulation. These involve matching between each parameter and the corresponding
nominal value, atenfold increase of either rotor resistance, stator resistance, or moment of inertia from the corresponding
one, andsimultaneously a fourfold increase of rotor resistance, stator resistance, and moment of inertia from the

corresponding ones.

Keywords: Parameter of induction motor, vector control, induction motor, eigenvalue.
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Figure 1 The vector control system of speed of induction motor with inverter supplying stator-voltage
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Table 4 The eigenvaluesin the case ofRrlargerthan its

nominal value by ten times

Eigenvalue
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The fourth set
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Table 5 The eigenvaluesin the case ofRslargerthan its

nominal value by ten times
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Table 6 The eigenvaluesin the case ofdlargerthan its
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Abstract

The objectives of this research were: 1) to study the location of tourist attractions including classifying the types of
tourism by characteristics and tourist site activity and 2) to suggest tourist attractions using Location Based Service
(LBS) technology through Google Maps GIS online service for itinerary planning using mobile portable devices according
to the tourist satisfaction in order to providethe tourist information about distance, time, order and direction to access

the location with the lowest expenses and also publicize the alternative city tourist attractions. Application ofthe
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in 12 Hidden Gems Cities of the Central Tourism Group

geographic information system for tourist attraction locating and tourism mapping by area survey for collecting the
tourist location using A-GPS (Assisted GPS), revealed that there were 8 tourist attraction types in the area of study
classified in accordance with the criteria of Tourism Authority of Thailand: eco-tourism and agricultural attractions,
natural hot spring attractions, cave attractions, waterfall attractions, historical attractions, cultural attractions, Arts and
Sciences educational attractions and recreational attractions. The numbers of attractions in each province were
asfollows: 67 attractions in Ratchaburi province, 72 attractions in Suphan Buri province, 21 attractions in Nakhon Pathom
province, and 20 attractions in Samut Songkhram province, 180 attractions altogether. All tourist attractions were used
for locating with Location Based Service (LBS) and displayed through cell phones, PDAs or other mobile devices.
Informationcould be distributed and publicized conveniently to other people viavarious channels such as Gmail,
Google Drive, Facebook and Twitter. It will be useful in itinerary planning for the people who were unaccustomed to

the routes and require suggestion ofthe hidden gems attractions in the area of study.

Keywords: Geographic Information System, Location Based Service (LBS), Google Maps GIS online, 12 hidden gems cities
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