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Abstract

The objectives of this paper were to investigate the antioxidant activities of the crude distilled water
extracts of fresh and dried Paederia foetida L.(skunk vine) leaves, to develop butter cookie recipes with added
skunk vine, and to determine minerals content, antioxidant activities of butter cookies with crude extract of skunk
vine and their shelf life. The antioxidant activities of the aqueous crude extracts was determined through the
DPPH free radical scavenging assay and the ABTS free radical scavenging assay (ABTS). It was found that the
aqueous crude extract from the dried plant had higher antioxidant activity than that from the fresh counterpart.
The total phenolic content analysis revealed that both had a comparable amount. According to the sensory
evaluation in terms of appearance, color, smell, taste, texture and overall acceptance performed by Laboratory
panels and untrained consumer, the butter cookies with 2% aqueous crude extract of skunk vine gained a high
acceptability, however, at the 0.05 level, there was no statistically significant difference between the expert and
consumer groups for recipes containing 1,2,3% crude extract. 100 g of butter cookies with skunk vine crude
extract supplement was found to contain higher calcium and potassium by 8.37 and 2.10 mg, respectively. In
addition, butter cookies supplemented with skunk vine crude extract was found to have antioxidant activity. The
butter cookie with 2% aqueous crude extract of skunk vine's shelf life can be stored for up to 10 days at room
temperature and for more than 11 days in a refrigerator. To our knowledge, this study is the first to demonstrate

that skunk vine crude extract may be used as a supplement for baked goods.

Keywords : crude extract ; cookie ; Paederia foetida ; antioxidant
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anundnsliiazainamiuinlleuiigniugil 60 ssrniaiden auiwinuiiensit inlunsziebmiuudaundulis
pnadnasdanistesdy dnlunseialmuasudicldnaiiinnaung fugnerinnduilunan 10wt e ldsamdauiia
ﬁifmiy'mzi'”uwi’ﬁu 1:10 (Wiv) Hensunantingnsatan i u1nseddasnsLanEn e Whatman No.1 sumsfaniazaneaan
51"J$;Imd§|@\1 Rotary evaporator@ﬁmfmuﬁmﬁfsﬁ’]mmﬁﬂm{iﬁfaf;ll,ﬂ?l"a\‘i Lyophilizer (modified from Sopittummakhun and
Rattanasinganchan, 2017) {uing NAUTANLTRIEN I AVENL TN LAT AN AL HANR ALENENIAR AYENL

(% Yield Crude Extract)

miwmaquﬁumiﬁ”rumi@yyﬁﬁmw’fqzﬁ% DPPH free radical scavenging assay

WIENAN3aTane 2,2-Diphenyl-1-picrylhydrazyl radical (DPPH) mansidisdiv 0.1 mM 11 methanol viu i
uaq winpnansaiaveulunsyielunlneideansansaiaoafasinazarefaaudindu 0-1,000 pg/mL ANty
Fuarsafausazaoudindu ifuaisazats 0.1 mM DPPH nanansazanelidiniu Unlufifin Sarnanauuas
fiRANENIAAY 517 nm s spectrophotometer taeild methanol 1w blank AYwlUNLsE@nin1nlunisfinuans
a%@amz (50% inhibitory concentration; IC,) WAZATUITUNNAN gallic acid equivalent (GAE) antioxidant capacity
Whreuweuiuaisazane 3,4,5-trihydroxybenzoic acid (gallic acid) tHuansfinueuyagaseuingsgIu finanadindiu

AaWE 0 - 10 pg/mL (Formagio et al., 2014)

NINAABLONE N7 1UA0LYABATEAETE ABTS free radical scavenging assay
LT NANTAZANE 2,2'—azino—bis(3—ethylbenzothiazoline—6—sulfonate) radical cation (ABTS™) mnuidindu 7
mM LAarA17acant potassium persulfate (K,S,0,) AN 2.45 mM 14 deionized water IANAN9ATANEAIIN

Windin 2.45 mM K,8,0, atluansazans 7 mM ABTS ™ Tudmnsndau 1:1 dndjiseiininaulunila wisauansain

o

yenulunseiainnlna@aangnsainfofaniasaranaasidndiy 0-10,000 pg/mL ANNRANE1IATALARE AN

k4 4 o 1 A

dinduadlu 96 -well microplate Aina19aza"e ABTS reaction reagent Unilfjsamaaevuluniiin dnA1ganauuwas

a
'
A

A menanau 734 nm Ineld deionized water {u blank Ausnmnlss@naninwlunisfinuanseysadasy (IC,,) Uas

D

ANUITUUNAN Trolox equivalent antioxidant capacity (TEAC) wW3auiauduansazany 6-hydroxy-2,5,7,8-
tetramethylchroman-2-carboxylic acid (Trolox) tluansfinueyyagaszuinsgiu naandndumaus 0 - 1 mg/mL
(Elfalleh et al., 2009)

v

N193Ae BunA7 2 ne R ANYIauNA (total phenolic compound content) #4833 Folin-Ciocalteu assay

wisanansananeulunsyisluningdeasarsainfaafitazatafaaudindusig o inansazane 50%
v/v Folin-Ciocalteu's phenol reagent lu distilled water anniuLAN deionized water WALLAN 95% ethanol WA N
arsazaeliidiniugian vortex mixer Lndfjisamaaeulunia HNa19aza18 5% wiv sodium carbonate (Na,CO,)

lu distilled water Undfisamaaevlundaiunan 149109 daAganaunasiaane19nan 725 nm fae
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0 - 100 pg/mL (Rabeta and Faraniza, 2013)

N79AIYivIAI T e neBuYFEIsin s AdEnATed Gas Chromatography-Mass Spectrometry (GC-MS)
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fiflgunna lfernstae dastesietieadiu TifilsyiRinisuketng englddng 20 T 41uam 50 Au virdiaganis
UszillunisszanndudaniAnuaturnsesas (Percentage) Aladt (Mean) ﬁm‘jmmummgm (Standard
Deviation) kazdtAT1ziA MUY ULLLNNGAES (One-Way ANOVA) NARALAMNUANAIIT09A 1A 1A EAT
Duncan's multiple range test (DMRT) ﬁizﬁuﬁﬂﬁﬁﬁm 0.05 faeilsunsudnidagnieann

N19ATIAADLUTAVUAZN 1A UR YL AB AT ILpAnADIS]

(2

peaadaUlTNIuAAEEN (Ca) wartnunadan (K) Anuluanfimeandsunseisiun 1aads In - house

method T9152 based on AOAC (2019)

£ '
a =

AsradaLnnBsiuanseyyadassluNdnisianNean TnaadTiANNLEARTIANA1 98 TANEILNITAY

aQ

Tnuuiishainfarnanudindutenas 2 uazldiinatsarineny unsaaeugMBsiuaneYya84asT Faeds DPPH
DPPH La¥ ABTS #2838 In house method based on Spectrophotometer (A1 AA2ELNN1UEA 50% LUSRTIEI1
AnagNaAaINIazane 1:10)

F9299ANLENITLSN I IENNARAUYTAND IEIAALATHN 22 TVl

Anwnangniaiuinwaesnanigiannsantdsunsziiug (shelf life) tnanisiussaatlugaufio OPP

a

a al Y oa ° =3 o l:‘l a Yy = v @ = 3 ] o 1
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A o o
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LAz BAM Online, 2002 (Chapter 3)
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NANT53AE

BANIAN AR IR AVENLIANNT

piane1anszNaMuaNe8 (voucher specimen) FuliTinanssnsls mu‘wqﬂwmmm%muLﬁwwazuwﬁﬁ?ﬁ?ir'é’f]m'a
win Sadameslud vnaauae 19N TE1989 QBG No.130047 anmansanavenyulunsensivugniazuisiaedsnisfiy
NANSARAANIANATLARITIRNTIST 1 Wudn ansaravenulunsselaudiadesaznand ngandnansan avienyly
navidlman 3 Wi Tnednuns e saR PN 2 feting Satimaien uasiinauemsiaenssisin

Table 1 Crude extracts obtained from skunk vine and its description

Sample % Yield Crude extract description

Fresh 5.86

Dark greenish brown and weak smell

Dry 16.94 Dark greenish brown and weak smell

HANINARBLOYE NI LAY YABATAEI DPPH free radical scavenging assay

aNAI9eii 2 wudnansansanauneulunseisuuuisddsr@ninanlunisfituanseyyadaszainnig
VARBLAILTE DPPH free radical scavenging assay gandnansansanavienulunsyisluuan Inauansdn IC,, winiu
0.43 mg/mL wazilA1 GAE antioxidant capacity Winfiu 7.34 mg gallic acid/g extract apusiansaiananylunseis
Tunan wansen IC,, Wil 0.44 mg/mL uazdlA GAE antioxidant capacity Winfiu 7.14 mg gallic acid/g extract

Table 2 Antioxidant capacity of the distilled water crude extracts of fresh and dried skunk vine leaves by DPPH

free radical scavenging assay

ICy, (mg/mL)* GAE antioxidant capacity
Crude extract

(mg gallic acid/g extract)

Fresh leaves 0.440 7.14
Dried leaves 0.428 7.34
Galllic acid solution 0.003142 -

*Calculated from interpolating the percentage of antioxidant capacity by the experiment 3 replications via GraphPad Prism

HANINARBLONE IWN1TAIUAIDYNABAT=AETE ABTS free radical scavenging assay

a o o v a a o a Y aal

AINA1319N 3 ansananeulunseielunuiellseansninluni9fiuanse 4y ABATEAINNIINARDLALERT

ABTS free radical scavenging assay gananansainuenulunsyialunaniduipaaiuiunimeseungnslunisans
213 a8a9zR2878 DPPH free radical scavenging assay Ingiu@ngn IC,, Wiy 2.11 mg/mL uaziAn TEAC inriy

247.85 mg Trolox/g extract anueasainueulunseisuuan wansan IC,, iy 2.19 mg/mL wazian TEAC
Winfiu 238.92 mg Trolox/g extract
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Table 3 Antioxidant capacity of the distilled water crude extracts of fresh and dried skunk vine leaves by ABTS

free radical scavenging assay

IC,, (mg/mL)* TEAC (mg Trolox/g extract)
Crude extract
Fresh leaves 2.194 238.92
Dried leaves 2115 247.85
Trolox solution 0.524 -

*Calculated from interpolating the percentage of antioxidant capacity by the experiment 3 replications via GraphPad Prism

BAN173ATE L B dd171sene L NLeANYIN VLA (total phenolic compound content) Aagias Folin-Ciocalteu assay

annmageunLdnasanaveulunseialunan udnsdinnnuansszneuiuednyiaunawinny 14.25 mg
gallic acid/g extract uuenansananeulunseialnauiie HFunanstszneuluednianuawiniy 14.08 mg gallic

acid/g extract (A1$7199 4)

Table 4 Total phenolic content of the distilled water crude extracts of fresh and dried skunk vine leaves by Folin-

Ciocalteu assay

Total phenolic content (mg gallic acid/g extract)*
Crude extract

Fresh leaves 14.25 £ 0.24
Dried leaves 14.08 £ 1.04

*mean * standard deviation (n=3)

BANITAATIETNIA71/2onB LB WYITEIAaE1ATEN Gas Chromatography-Mass Spectrometry (GC-MS)

Ainmzimansdsznauduidluansataveunssieliuanuazuiefiaiadoatinauganiiies GC-MS nu
ansUlsznevdwidluansatiavenunssialnaaaionnn 19 ans Tmﬂm?‘ﬁ'ﬁﬁzLLuumwlﬂé’Lﬁmﬁugm%H@ NIST17
@fﬁ%@m: 90 Aullldruan 10 ans uﬂﬂ@1ﬂfjfj“qwumsﬁiﬂwmqﬂﬁm%gﬂéwmu 4 s snuzfansdsznaydurisd
fwuluansafnuenunszie s uionuionaa 30 ans Tmﬂmsﬁ'ﬁmuuumm‘lﬂz’ﬁﬁmﬁu;@m%@g@%@m: 90 3wl
AUIU 8 A9 msﬁiﬂwmmgm%mﬂ@ﬁﬁmu 9 s Tnaansiinuvia 2 ansafaneny lEun Propanoic acid, 2-oxo-
methyl ester, 4-Cyclopentene-1,3-dione, 4H-Pyran-4-one, 2,3-dihydro-3,5-dihydroxy-6-methyl- , Hexadecanoic
acid, 2-hydroxy-1- (hydroxymethyl)ethyl ester @< Octadecanoic acid, 2-hydroxy-1- (hydroxymethyl)ethyl ester

(151497 5) IAT81 TN INTRIANIANL TUE 38R AN LNTE R IUNAALAZ LI LAASAININA 1
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HAN19ANI1E10dN7 I TENAN T AT AV 1IN TS9N (i)

@'1ﬂﬂ’]i‘ﬁli"]'ﬂ@’ﬂqu?irﬂ’]?ﬁﬁuﬂiéﬁzlj@a@ﬁ‘ﬁl’ﬂ\‘i@’]i@ﬁmﬂizﬁxﬂﬁu WUFT HeUINTB9a13anT AN LN TR TuNAIN
Iunizﬁq‘imLLﬁqLL'&mquéﬂﬁiﬁﬁu@%@%mzaﬂdﬁmLLﬁwmmmﬁmmmizﬁqiuumﬂum:ﬁqiwm Farunautha
‘lI'ﬂ\‘I@’1i?ﬁfT@‘M?;IW‘]_Iﬂi%ﬁdiﬂﬂ@’mlﬂﬂitﬁﬂtﬂuLLﬁ\ﬁ\‘iQﬂNﬂ?‘ﬁL@?Nlu@ﬂﬁiuﬂ@ﬁ N@ﬂ’]ﬁ‘ﬁﬂ‘iﬂ’W‘]Mﬂ’]WﬂﬂﬁLuﬁmmL@?‘N'&’]i‘
anaveunTewalud 3 52y (Gesaz 1, 2 way 3) mnt’gwmmﬁﬂuﬁmﬂﬁﬂﬁmi nstsziiiupnininiszandnea
lupudneeneuen (§U9) & NAU 34T L“‘f‘fﬂﬁmﬁa wazn1seaniuinesan wuan ﬁwmmﬁﬂuﬁmﬂ@ﬂ“ﬁmi
(Laboratory panels) l#innsaaniugns CK 05 (idinasanavaiunsyialnabesas 2) dnnsueniuaglusedunin
Lﬁﬂﬁmimﬂuuﬁi@:ﬁmmm@mﬁnwmx 6 H1u nudrFnEuzAeuanin1stanFusAuNan SAadeia Ty
8.00+0.71 f1udinisuanfusziutunans fanadawindu 7.40£0.89 frunduinisueniuszsunan fireas
WiniL 7.80£0.84 EnusamnAdinisuaniusziuan RAnadawinty 7.60:0.89 Aruiledudaiinisueniusyiunan

FAeALWINU 8.0020.71 F11n1s8aNsUlRe TN TNNTUaN5UTEAUNIN HA@ALWINAY 7.6020.89 (AN91497 6)

|+ TIC Sean KHFDN-Methanol.D
7 |Noise (Peak-to-Peak) = 100466.0000; SNR (46.004 min) = 131.8

46.004

1771

15530 40293

T T T T T T
24 2% 28 3 32 M ¥ ¥ 4 42 44 45 43 S0 52 54 56 53

Counts vs. Acquisition Time (min)

(A)

+ TIC Scan KHDDW-Methanaol.O
7 [Noise (Peak-to-Peak) - 295552.0000; SNR (46.000 min) = 32.1

31470

L (I

T
4 6 ] fo 12 4 16 18 20 X» M ¥ 28 30 32 M 3 3} 4 42 44 45 45 S 52 4 56 S8

Counts vs. Acquisition Time (min)
(B)

Figure 1 GC-MS chromatogram of distilled water crude extracts of fresh (A) and dried (B) skunk vine leaves
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Table 5 Compounds identified in distilled water crude extracts of fresh and dried skunk vine leaves in GC-MS

No. Name of the compound Molecular Distilled water crude extracts
formula (Score in database (%)*)
Fresh Dry
1 Propanoic acid, 2-oxo-methyl ester C,H:0, 93.68 80.82
2 4-Cyclopentene-1,3-dione C.H,0, 92.74 92.18
3 Furaneol CH,0O, - 92.71
4 4H-Pyran-4-one, 2,3-dihydro-3,5-dihydroxy- C.HO, 97.11 96.00
6-methyl-
5 3-Penten-2-one, 4-methyl- CH,,0 - 92.88
6 2-Pentanone, 4-hydroxy-4-methyl- CeH,,0, 94.36 90.20
Benzofuran, 2,3-dihydro- CgH,O 92.79 -
8 Phenol, 5-ethenyl-2-methoxy- CgH,,0, 95.92 -
9 2-Methoxy-4-vinylphenol CgH,,0, - 94.73
10 4-(2,6,6-Trimethylcyclohexa-1,3-dienyl) but-  C,,H,,0 93.68 -
3-en-2-one
11 n-Hexadecanoic acid C,6M1,0, 91.22 -
12 Hexadecanoic acid, 2-hydroxy-1- C,oH,50, 98.67 95.64

(hydroxymethyl)ethyl ester

13 Octadecanoic acid, 2-hydroxy-1- C,,H,,0, 91.65 91.06

(hydroxymethyl)ethyl ester

*NIST17 database

Determined by Central Laboratory of Science and Technology Park, Chiang Mai University, Thailand
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Table 6 Sensory score of butter cookie supplemented with the distilled water crude extract of dried skunk vine

leaves by Laboratory Panels

Crude extract concentration in butter cookie*

Product test 1% 2% 3%
(CK 04) (CK 05) (CK 06)
Appearance™ 7.40+0.89 8.00+0.71 7.80+0.45
Colour™ 7.40+0.89 7.40+0.89 7.60+£0.89
Smell ™ 7.60+1.14 7.80+0.84 7.40+£0.55
Taste™ 7.40+0.55 7.60+7.89 7.40+0.89
Texture ™ 7.20+0.84 8.00£0.71 8.00+£0.00
Acceptance ™ 7.20+0.84 7.60+0.89 7.40£0.55

*Note : mean + standard deviation (n=5)

ns (not significant) : values in the same row are not significantly difference using Duncan's Multiple Range Test (DMRT) at p>0.05

m@miﬁﬂmm"ﬁummgmmm@nﬁiuﬂ@mzﬁum:ﬁqiwu 33vAu (3euaz 1, 2 uay 3) mﬂmmﬁqiﬂ
nstsziiunmunindszamduda lufuaneozniauen (g9 & naw TA1N7 eduda waznisuenulnay
wudmﬂmﬁqiﬂ Iinsuaniuandy CK 05 (Wsnansanauaunsziennfaaas 2) Ansuaniuetluscauuin
Lﬁlfaﬁmimﬂumm%mmm@mﬁ"ﬂwm: 6 #1u wud1 dnwmznneueninistenFuszFUNAN SAnedn Wi
7.82¢1.06 KudiiniseniussAuuan fAnadnwiny 7.72£0.97 Funauinsseufusziudunans fdnads
N 7.5041.22 EnusaenAfinisteniuszduann RAneduininiy 7.56:1.36 Enuileduiaiinnseenfussiuann
AR 7.6041.11 FunissensulatsauiinsteniussfUNNn TieaRsint 7.76+1.00 (mmq‘ﬁ' 7)

N1961799ADLUTAVIUASNI1IA UYL ABATE IUNAAI ST

dgf a o [ U = o :/I & a 4 a s nI/
ANNLUEanLIdINAa1Tanalunsensluasaaas 2 Nﬂ’]i‘ﬁl'ﬁ]Nﬁ“LWNNV]@@’BU‘HNI%M@QU{]UMW‘I? LL@Zﬁ'quF’W’]'Z\W]'JVLﬂ

q al

= o \ = = A o g ° o
gegn AsgnianamageuBuiusssuaaifeuuaswunaduuinuBuiugeluludsewslug uazaniusansinsy
wnsgnldianansannney Ysnnnd 100 n¥N A3R19199 8 waneliiiudigniueandiunsyialnudilinnn

(2

wraEENuazIUMATENANNINTUAINANTIUEARANTLNIATFIUTINGL 8.37 UAT 2.10 HAANTH ANNAIAL
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Table 7 Sensory score of butter cookie supplemented with the distilled water crude extract of dried skunk vine

leaves by general public

Crude extract concentration in butter cookie*

Product test 1% 2% 3%
(CK 04) (CK 05) (CK 06)
Appearance™ 7.67£1.17 7.82+1.06 7.68+1.04
Colour ™ 7.42+1.11 7.72+0.97 7.34+£1.22
Smell™ 7.37£1.27 7.50£1.22 7.48+1.31
Taste™ 7.00£1.40 7.56+1.36 7.50£0.97
Texture ™ 7.22+1.17 7.601.11 7.50+0.97
Acceptance ™ 7.46+1.15 7.76+1.00 7.52+0.99

*Note : mean + standard deviation (n=50)

ns (not significant) : values in the same row are not significantly difference using Duncan's Multiple Range Test (DMRT) at p>0.05

Table 8 Nutritional composition of butter cookie which supplemented or non- supplemented with the distilled

water crude extract of dried skunk vine leaves

Component Nutritional composition (mg/100g)*
Supplemented with crude extract Non-supplemented with crude extract
Calcium (Ca) 51.46 43.09
Potassium (K) 89.68 87.58

*Determined by National Food Institute, Thailand

‘L‘lwﬁmﬁmeﬁaﬂﬁi@?ummﬁ’wmuﬂi:ﬁqiuu%@m: 2 warldiEnansanane N’]ﬁli"s'ﬁ@'ﬂquéﬁ’]u
a1984yABAsE §o83D DPPH waz ABTS NANN9ATIAAAL LARSFIANIGT 9 NudransataveILnsERa Ll
faragaeihanun Lﬁquéﬁﬂumi@mﬂ@%mﬂuqﬂﬁiuﬂmLﬁamm@mu’mﬂﬁ DPPH wquéﬁmmswgm%m:
44.13 mg QE/100g DW @j\m’i’]@ﬂﬁ»‘ﬁliﬂ LﬁummﬁmumumzﬁqimuLLﬁa‘ﬁ'zﬁﬁm’&ifm‘lj’]qw%rﬁmmwamﬂ@%mz

34.76 mg QE/100g DW
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Table 9 Antioxidant capacity of butter cookie which supplemented or non- supplemented with the distilled water

crude extract of dried skunk vine leaves by DPPH Lo ABTS assay

Antioxidant capacity (mg QE/100g DW)*

Antioxidant assay

Supplemented with 2% crude extract Non-supplemented with crude extract
DPPH 4413 34.76
ABTS 11.43 22.97

*Determined by Central Laboratory of Science and Technology Park, Chiang Mai University, Thailand

HANITA7IRADLAIENINA LN YDNHARA DN Y UMD LATNN 72 Tl

NANTTATIAEe L UINIUNN lueN 1T (Water Activity) winfiL 0.58 HAA NTuiiasndn 0.60 (Feaay 15)

n1gaIaAAINEARTUTIuNe L Tuddnaess1uauqaursdianualaelfin st naanns gIuNARS gD

v
= o

NNT.118/2555 tnaanuanqauvistianuntiaandn 1x10' Talallsiesaatne 1 nfu wudi Ngauundtiesdui 0 da
o Aﬂl d” aal 09/ 1 a a 1 °§/ d’l o o 1 o a = a‘u’/j 1 I3
Jufl 10 Anfmeaniduiniagen dUndlinan Wedudanseuiiu AUIUANYEEIIINABYANINUTTNIRTFIU

v
A & o '

HARS AT douguunREuiun 6 D9dun 11 AnNwaaniduiniagen aUnfliaad A usuqaurRdianunet

FNINIUITNATIIUNAATUTITNT (119199 10)

Table 10 Quality of skunk vine butter cookie compared with Thai Industrial Standards Institute (TISI) standards

Storage day Test Result* TISI standards
(Unit)
Room Temperature
5 Total microorganisms nd Total microorganisms <1 x10°* cfu/g
10 Total microorganisms nd Total microorganisms <1 x10* cfu/g

Refrigerator Temperature
6 Total microorganisms nd Total microorganisms <1 x10* cfu/g

1 Total microorganisms nd Total microorganisms <1x10° cfu/g

*nd (not detected) : Total microorganisms <10 cfu/g

Determined by Science and Technology Center, Uttaradit Rajabhat University, Thailand

1121



MIAFINNAARTYING T 28 (RUUT 2) WOHNIAN — BIMNAN W.A. 2566

BURAPHA SCIENCE JOURNAL Volume 28 (No.2) May — August 2023 UNAININE

AANTUNANISIAE

m’;‘mm%@quéﬁmma@wsﬂaﬁmmfﬂmer’fmmwslumzﬁqiumﬁm’fm%wﬁyﬁnﬁuﬁqﬁ% DPPH
free radical scavenging assay (DPPH) WAZAT ABTS free radical scavenging assay (ABTS) W‘l.l')'ﬁmmﬁ/mﬂﬂ’mﬁ?ﬂ
mnﬂizﬁxﬂwLLﬁqﬁﬂizam%m‘w’l,umiﬁmm’]i'ﬂ%@%mv@qnfi’]mmﬁmmm‘f’] tngasanmuenulunseisiuuuiie
=

HoyBsinuanseyyasase Aae3s DPPH g9nd1 0.2 mg gallic acid/g extract WAZOVBATUANTRUYABATLAIETT ABTS

44n41 8.9 mg Trolox/g extract 1Mz UFuNudNssznauNuadnyianunfaeads Folin-Ciocalteu assay WUI1419
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k2 [
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Propanoic acid, 2-oxo-methyl ester, 4-Cyclopentene-1,3-dione, 4H-Pyran-4-one, 2,3-dihydro-3,5-dihydroxy-6-
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dsznaudasuylansandaninizuwrauudussus 2 uyauld [siunumdrdnylunisandueyyadasyldlilinsyéu
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