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Analysis of Fatty Acid Composition, Antioxidant Activity and Cytotoxicity against AGS Human Gastric Adenocarcinoma
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Arpa Petchsomrit', Safiah Saah?, Kuntida Oumpanon’, Thanaporn Suwinai®, Waeowalee Choksawangkarn®**
IJPS, 2021; 17(3) : 49-58
Received: 4 February 2021 Revised: 31 March 2021 Accepted: 20 April 2021

Watermelon, Kinnaree variety, is a popular fruit in Thailand due to the feeling of freshness after consuming. The Kinnaree
watermelon seeds are inedible parts and considered as waste from watermelon processing industry. However, the watermelon
seeds are rich in beneficial oil. And the effects of watermelon seed oil on cytotoxicity against gastric cancer cells have not been
reported. Methods: The watermelon seed oil extraction methods was optimized. Fatty acid composition was evaluated by gas
chromatography. Antioxidant activities were determined by 2-2'—diphenyl—1—picrylhydrazyl (DPPH) and 2,2-azino-bis(3-
ethylbenzothiazoline-6-sulfonic acid) (ABTS'*) radical scavenging activities. And cytotoxicity against gastric cancer cells (AGS
cells) was investigated by 3,(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay. Results: The results showed
that the highest percent yield of watermelon seed oil was obtained using hexane extraction. The analysis of fatty acid composition
showed eight types of fatty acids: myristic acid, palmitic acid, stearic acid, arachidic acid, palmitoleic acid, oleic acid, linoleic
acid, and linolenic acid. Linoleic acid was the most abundant fatty acid in watermelon seed oil, accounting for 11.23 + 0.59
%(w/w) of dried seed weight. The watermelon seed oil contained DPPH radical scavenging activity with the half maximal inhibitory
concentration (ICs,) value of 3.11 £ 1.49 mg/mL; while the IC5, against ABTS® was higher than 500 mg/mL. Moreover, the
watermelon seed oil showed cytotoxicity against AGS cells with the IC;, value of 453.7 + 5.70 ug/mL after 24 hr of treatment.
Conclusion: Kinnaree watermelon seed oil had high linoleic acid content, antioxidant capacity, and the ability to inhibit AGS
cells proliferation. However, this study was a preliminary study on the properties of the watermelon seed oil, which might help

improving economic value of the watermelon seed in the future.
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1. §13Lad

R13471@931% fatty acid methyl ester (FAME)
(TraceCERT® Cat. Number: CRM18918) Wz Ol-tocopherol
(CAS Number: 10191-41-0), 2-2'—diphenyl-1—picrylhydrazyl
(DPPH), 2,2’-azinobis (3-ethylbenzothiazoline-6-sulfonic
acid) (ABTS) L az boron trifluoride %amnu%ﬁ'ﬂ Sigma-
Aldrich (Saint-Louis, MO, USA) LEUWB, LUTIUER, LENLDTY,
laaaalsfiinu, aaalswasy, dimethyl sulfoxide (DMSO),
sodium hydroxide W8z sodium chloride %amnu%ﬁ‘w Merck
(Darmstadt, Germany).
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manzgudnsunsanaingu lassouifisy Youas
Usinasiniudiaraldandarinazans 3 afia ledun tanims
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daaarinazany 10 mL mmfuﬁﬂﬂﬂuﬁqm%gﬁﬁm L
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3. msitassaiansalasinluiiduiada
uaslaumsunalasanlnnsi

inauanaldnudauasludsunas 100 uL an
vy faseesmesfiati lasnsunussazatsy 0.5 M
methanolic NaOH 311013 800 pL ﬂuﬁqmmﬁ 80°C il
L1987 7 min LLﬁmsa“?Ta"l'ﬂﬁqnmnuﬁamﬁmLfluQMﬁn“ﬁﬁaa
9@ methanolic boron trifluoride 153105 900 uL way
ﬂwﬁqmﬁqﬁ 80°C 1i1%1781 2 min 91 NHwLAN heptane
Usunas 400 uL wanlwdndu udrirluduluingea
w81 1 min Wazl@a saturated sodium chloride U3unas
1500 pL wawliignne udresnslianasazanonons lag
duunaziduduiatinuiil FAME (Yurchenko et al., 2016)

FAME mnﬁw”um%LLmI&JQﬂﬁme:ﬁﬂg@L%o
qunanuaziiiliuadisituialasunlnnail lag
WIBUBUALANITA8NIAIIU fatty acid methyl ester 14
sha laun caprylic acid (C8:0), capric acid (C10:0), lauric
acid (C12:0), myristic acid (C14:0), palmitic acid (C16:0),
palmitoleic acid (C16:1), stearic acid (C18:0), oleic acid
(C18:1), linoleic acid (C18:2), arachidic acid (C20:0),
linolenic acid (C18:3), behenic acid (C22:0), erucic acid
(C22:1), and lignoceric acid (C24:0) (Sigma Aldrich, Saint-
Louis, MO, USA) ﬁmmLﬂTmTumaamimmgmwamsma:
\Winn 1, 10, 20, 40, 60 LAz 100 mg/mL &138<A18A2883
WI88138TA18NIAI% UTNIAT 1 L gnusndionaauil
HP-FFAP (30 m x 0.25 mm i.d. x 0.25 um) fifiaagiuia3es
Agilent HP 6890 Gas chromatograph (Agilent Technologies,
Palo Alto, CA) lagls splitless injection mode ﬁqm%nﬂﬁ“ﬂa\‘l
injector YL 200 °C uiaaamfilddadiaon amnnivad
oven Suaud 150 °C mmfmﬁuaqmwgﬁiué’mq 4 °C ¢ia
min (Wuszoziam 17.5 min Mnsiuliaamgiingd 7 220 °c
11287 20 min msﬁaanmnmé’uﬁgﬂmwfﬂﬁasl flame
ionization detector (FID) ﬁagaﬁvlﬁmnmiﬂﬂaaqgﬂﬂ"uﬁﬂ
watdulasunlnunsudlaldsunsy Agilent ChemStation
(Agilent Technologies, Palo Alto, CA)
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4.1 DPPH radical scavenging assay

qwﬁfﬁﬂuaggaﬁas:muna"l,ﬂmﬂﬁamaw
lalasiaugnamaseulasldasazais DPPH lasaaudas
N3850 Molyneux (2004) ihsmudauasTufinnuidudu
2,4, 6, 8 uaz 10 mg/mL U3a1a3 50 pL lusnsazansianiaon

andldusunuaIazas 0.2 mM DPPH luiusiuaa
1U381@3 100 pL LLﬁaﬂuluﬁﬁ@ﬁQM%Qﬁﬁaa Wuiaan 30
min mmfué"@@hmsg@nﬁmmﬁmwumaﬂﬁ'u 517 nm @28
Lﬂ%ia\‘l VersaMax microplate reader (Molecular Devices,
Sunnyvale, CA, USA) a11a@1anInlunisdiuayyadass
gusndwInelaainaunifi 2 Tag - tocopherol anld
udauauduan

% inhibition = (Agyer = Asampe) (Aconss) X 100 &UNI37 2
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2098198818 DPPH fINauRLs38za18a188n4

4.2 ABTS radical cation decolorization assay

qwﬁgﬁ’]uawaamzmuﬂavlﬂmﬂﬁfa‘l,ﬁﬂmaugﬂ
asramaulasldansazary ABTS lasaaudasanniduas Re
etal, 1999. ayua ABTS™ nniasuulasdfismnaandiatu
FERINEITAZANY ABTS ANULTUTH 7 mM LAZEIIASAE
K,S,0; ANNLTNE% 2.45 mM 1usz021281 16 hr 97N T54
138919382818 ABTS™ 20 171 @2810511408 RAIINTIL
fegatniuadauaslufiaauidudu 12.5, 25, 50,100
waz 500 mg/mL luasazanelaaaalsding YSuas 10 pL
anildwauiuasazaty ABTS™ AHIwNITL5 091948
1U3u1@3 1000 pL ﬂuluﬁﬁﬂﬁqmﬂgﬁﬁaa vulaan 6 min
LLéTm”@'ﬂ'ﬂms@]ﬂnﬁuumﬂ'mwummﬁu 734 nm
@T’mm%‘ad VersaMax microplate reader (Molecular Devices,
Sunnyvale, CA, USA) A1ua unsaluniduauyadase
gusndwInelaanaunsfi 3 lag - tocopherol anld
udauguduin

% inhibition = (Agyer — Asampre)) Acome) X 100 &UN1371 3
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a8 e DMEM (Dulbecco’s modified eagle medium) lag
T TR TASaZIESUTE 10 % fetal bovine serum LAz
1 % Penicillin-Streptomycin (Gibco, Gibthai, Thailand) varlu
ﬁwazLéqumaﬁﬁqmﬂQﬁ 37°C A NLTNT UV B Y
asuanlasanlad 5 % lagrinnsiasuewisiassimad
nn 9 2-3 1% aunIznadSan e Tas Uz 80 % Va4
Auiluradoaaad aniurinsusnaaslaslsion s
N3UTu-86718 (Trypsin EDTA) Nnnuiduty 0.25 % usa
ﬁwmiﬁfuﬁ’]mulfﬁaﬁLLa:ﬁﬂﬂ’ldmluwf,gmgmlfma( Ao
i lUnaseunudlatnssaly

6. nﬁiwﬂaaquémaaﬁﬁﬁutué:mma'[mia
anaiinisvasiraanzSInsawIzaImg

nasaulasldit 3,(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide (MTT) %Mﬂu"ﬁfﬂﬂ’]ﬂﬂﬁﬂu
LUAINITUIUMILNANLBR TN BILTAS NInageusula
RIS AGS $133% 2 x 10° cells/100 uL lu 96-well plate
ﬁm’mﬁymmﬂﬁqmﬁnﬂﬁ 37 °C uaz 5% CO, tduiian
24 hr NTwATHNTIag T dauasTuludavinazans
DMSO uazt3eanasnaamisiassumasiive 1w ldnnududn
@4 9 (25-750 pg/mL) I@]ﬂﬁﬂ@”’sasmﬁmwLﬁuﬁuq@ﬁw
289 DMSO agjﬁl%aﬂa: 0.1 Faiuanudutuiliduie
dolad Lanaaatne 100 pL avldlwioaduaznlug

18

nziagsaadLduin 24 hr wasantuindasnseanain
ITRSINELALY UFALEY MTT Anagudsu 5 mg/mL U3a1a3
10 pL aﬂuu@ia:mj‘mgmuﬁmf LLazﬁwvlﬂﬂuluguTwaxLﬁum
LA gmnndl 37 °C uaz 5% CO, tdutaan 4 hr U233
azaswinWasunIudis DMSO 100 pl widnIgani
LLa\‘iﬁmwmiﬂﬁi% 570 nm GTwm'%iaa microplate readers
(Infinite M200 PRO Tecan, Mannedorf, Switzerland) 1161
m‘s@@ﬂﬁuuawam"’aazhoﬁmmm]”m]’u@iw 9 41
WisuifsunuganIugu (mﬁl,gmﬁmmmﬂﬁmmaa{

2EN9LAED) waFIWIN % cell viability l@anaunsii 4

% cell viability = (Ag, ) / (Agoppe) X 100 aun37 4

Sample Control.

W8 Agmpie HINEEIAINIQANAUULEIZBITANAF DL
U 9
WA Aconror WANBAIAINIAANAULEIVBITAAILAN
7. MINANTAToyan19ane
Tayafldanniinaaas 3 gan1masasnidu
dmIzean Qﬂ"jmi’l:ﬁ@h 833 one-way analysis of variance
(ANOVA) uaz Tukey's post-tests laaldldsunsy Minitab 18

(Minitab Inc., State College, PA, USA) Anszauipdagan

fmuaii P < 0.05
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e A

37 1 wavassfiadariazaoussszuzalunisananddesovazdanaisiunanald (% yield) afusaslunmwidudnade +

ANdBIUUINAIZIN (n1=3) uazman®s (a-f) Auandenuuaasisgadayaniiduandranuetaiibddynieda (P< 0.05)
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WanLa9la

INMSANFITRAV I IVNRZADNANIERNE BT
aﬁ'@ﬁm”umﬁmLL@@IN@WUW”%fﬁ%% WNUIY bTNLTUE
Uszdnsnawlunisananginit lanaalsfiinu uag
analsnesy avdau (3U1 1) WaYITHLIAN b WATENAN
- ¥ v a Y e 4 eqe o X o
VNUNINT Y FINRRUS U T UNENA AL AN NINT U8
TauNIIRNAAI8AIINR A UL N WD WIz8ZLI81 24 hr 19t
JovazuTnnnihdunanaldgenga (13.88 £ 1.52%) at1als
= ) Aa Y o A4 o v a & WM v &
Aoy SagarUSuaihdunana bRy uIntwaa bl batdn
o o 2 1a o A a &
arialauassnslSunmnsa lununiduasdilsznay nanis
naaeshianusaanfaINUIIwIBUad Mahla et al. (2018)
A a o o ° o o ¥ o =
FIT1NWNLINUNIT ML NI URINIURN AN LN AALA I L
sonWuidas 9 laoldgunnduazanuaugs lasaowus
P IR LUFINRGDTRU AL US U N NN ENA lENLANATIIN
A . . .
Tsfienagluzag 10.0 fia 31.0%
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