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ABSTRACT

Chemical compositions, antioxidant activities of stink bean, Sataw-Khao and
Sataw-Daan, and the effect of processing on the activities were investigated. Moisture, protein
and fat contents of Sataw-Daan were higher than Sataw-Khao, while crude fiber content of the
latter was higher than the former. However, the ash content of both stink beans was not different
(P>0.05). In general, the extractable phenolic content and antioxidant activities expressed as
DPPH-, ABTS-, superoxide anion- radical scavenging activity and ferric reducing antioxidant
power of Sataw-Daan were higher than Sataw-Khao. For stink bean extracts, the extractable
phenolic content and antioxidant activities increased after heating at 50-100°C for 60 min. In
addition, the highest extractable phenolic content and antioxidant activities of the extract was
found at pH 7. The increases in antioxidant activities were observed with increasing amount of
stink bean extracts (0-5,000 ug/ml). Both stink bean extracts (500 pg/ml) showed the synergistic
effect toward antioxidant activities with trolox, ascorbic acid, protocatechuic acid and tannic acid
(1-100 pg/ml).

Effect of storage conditions on textural properties, extractable phenolic content
and antioxidant activities of both stink beans was studied. Puncture force of both stink beans
stored at room temperature and refrigerated temperature (4°C) increased with increasing storage
time up to 28 days (P<0.05). However, no changes in puncture force of frozen stink beans were
observed during the storage of 8 months (P>0.05), but the decreases were noticeable with
increasing freeze-thaw cycles up to 7 cycles (P<0.05). Extractable phenolic content and
antioxidant activities of both stink beans increased with increasing storage time up to 7 and 28
days, when stored at room temperature and refrigerated temperature, respectively. Extractable
phenolic content and antioxidant activities increased with increasing freeze-thaw cycles up to 7

cycles but no changes were observed during 8 months of frozen storage at -20°C. Puncture force,

©)



extractable phenolic content and antioxidant activities of both stink beans decreased after heating
in boiling water for 10 min (P<0.05). Both ground stink bean subjected to various pHs had
different extractable phenolic content and antioxidant activities. The extractable phenolic content
and antioxidant activities increased with increasing pH values from pH 2 to 7 but decreased at pH
8 to 10. Therefore, antioxidant activity of stink beans was gorverned by various factors as well as

processing conditions.
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(A) (B) ©
Figure 1. (A) Sataw-Khao, (B) Sataw-Daan, (C) Stink bean seed
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Table 1. Proximate compositions and nutrient compositions of stink bean

(based on 100 g wet weight)

Composition Content unit
Energy 130.00 Kcal
Water 70.70 g
Carbohydrate 15.50 g
Protein 8.00 g
Lipid 4.00 g
Crude Fiber 0.50 g
Dietary Fiber - g
Ash 1.30 g
Calcium 76.00 mg
Phosphorus 83.00 mg
Iron 0.70 ig
Vitamin A 9.00 LU.
Vitamin B1 0.10 mg
Vitamin B2 0.01 mg
Vitamin C 6.00 mg
Niacin 1.00 mg
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unsaturated fatty acid or triglyceride
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Figure 2. Overall mechanism of lipid oxidation
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Figure 3. Type of food antioxidants
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d d
3222 msamemsidesesnluq (peroxide decomposer) m31lsznou
Huodnuawiia oty la'lsTelnsdiloin uaznsalslalnsiloiin Hmshnlasmsaas
A o 9 Y a o s Y A o ' S A = o
danlosoon lea linaadiusiganienin1unedl 159 woanoeoa lau uazuoad laq
(Namiki, 1990)
1y A . . S
3.2.2.3  N1T9UDDNUIDU (singlet oxygen quencher) photo-oxidation wWums
a a o o = = .. [ % ] A a &%
A NFATUUD I Taeiiuad tazll sensitizer 1UAUTQ 1il0991n luannzilnansa luafu
v v v
HOZOONTIIUBYANTZTAUFUNAINUNY Taenia luduegh singlet state TuumzNOONFIIUIZ
v Y
g triplet state Taolfnsounadiuld 2 11y (Gordon, 2001) A
q‘ a A .. 1 A 1 us.:} . Yo
UUUN 1 1DAIINNIIN  sensitizer ( Sens) mgiu%u singlet state 1a5ums
v v Y
nszquanuaslinaou loglugal exited state (‘Sens*) waznlaonTioglusumasa iplet
3 2 ~ o Y Y 1A v A I a 1 ]
state (‘Sens®)  Aurtenilinsalviiulusudnnaillueyyadass Tasnmsdiiuozaon
A ad = a A a 421 o Aaaa ] a g [
leTasnuniedianasoudioyyaddszinaduamnsomlgasenuesndaulusundiny

triplet state (0,) 18 Tagasanaeidlumisilsznenlalasnlosoonlad

1 1 3
Sens + hv —»  Sens* ——>» “Sens*
3 . .

Sens* + LH — intermediate

Intermediate + 3O2 — 'Sens + LOOH

[
=1

A a ] . Vo ¥ Y
BUDTA 2 10AINNITN sensitizer N IAsumInszquainuaeldoglugl
. :’/ v . 3 Y [ Y 1 a qﬂ;/
excited state levuwawm triplet state ("Sens*) LLEI’JmEJTl?JﬂW’dN”I‘LﬂmLﬂ aan«muiu%u
] Y 1
WAL triplet state (0,) HlHoondnun)aonlegludunasau singlet ('0,) Faamisoi
d [ k4 9

Ugnsernunsa ludulioudrnegluduiilalaenss

hv ‘0

2

1 1 3 1 1
Sens — Sens* ——  "Sens* — O, + Sens

lLH

LOOH
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= = J = v o a .
ualsnu ualsnueea uazuearhinlawsea a1wsodudinising singlet
9 & 9 ~ ng [ o’/’ a  Aany a %
oxygen 1@ (Jadhav e al., 1995) Fuudwalsiuivannsadudamsinadtlaeensiady lay
4 a o 3 ] a
ulxinsuiveondaala TasdnlUdudalildine  singlet oxygen (Rajalakshmi and
Narasimhon, 1995)
[y :’J o d . R o =
3224  msfudamsimauveaeulual (enzyme inhibitor) 1oyl ladeond
= I P A = A v £ 9 a a ]
wuaiueuladinulunTouna uilead vagivdn Feignunsonszqumsinasendiadu
o I s 4 o
vodlugiuluidudnaz lelasnlosoonlaq (Jadhav e al, 1995) luTuanavesou lai
< 1 1 2 a L [}
Usznoudleman 1 ezaouioglugiluos Fe(l) Fegnoond lag1doglugiues Fe() 1d1ao
o ¢ @ 2 ¢ a & o o
nsaluviiulelasileseon leanielelasnuilesennlad nailu LOX-Fe' aniuasdsdu
{ g t% 1A o @ o ]
ndunsalugduliduaudmndvu ildlalasinuainuy methylene gnasoon liluag Fe(lln
S AaAa I o a d . 2+ o o =
maqgauhlcnugﬂimcvﬂauuﬂugﬂ Fe(ID) el enzyme-alkyl radical complex (LOX-Fe™ -L°) 71
a o a 1 a 3 v W 1
a130gneend lad 1a lnsoondaulieglugdues LOX-Fe'-LoO" inalluiginsae 1l
9
= Q ) % % o d’
(Gordon, 2001) M3AIUEENFATULIFHATIMTodUTIMIHUveseu Tyl ladendua
(Y] o Aaaa ] 3 @ 4 4
puuudulumsilgnsernuasaedu ae nialudiulelasuleseonludnie laTasau
J J . . ' = = a2 as a = a
eseenlyd (Li and Xie, 2000) 1y Towe Tiesh #lewA Tnlatlsea Insiaunaan
4
tazWa1 1Iueen (Chen et al., 1992)
d
3.2.2.5  MI@GUENTNY
(Y] a aa J J dyo Y Aq ¥
. MIduLENBUIAMIIAIY Tasasnquilienn i lelasau

a A 9

[ = a d‘ 9 a @ [ a a
nueyyarluenda Tnemsnlasuglasdweengiadulguginiorn lUiveengnuddse

U
¥ v

dAa dAa a a a Y] a [
Tagnsaueanss intazueanes dathaimnausalsasugnisuduasdiuesngiadu
Ugund1d TasmwiznuInlntlsoa (Rajalakshmi and Narasimhon, 1995)
[ v o 1 < ¢~ o o 9 Ao
v. msdvlaviz Ar9uTarzeglugivosnsumansiinedl imihndy
[ a 4 [] < & Y d‘ Y [ 9 a %
nuTavg Tseanduaud iy anuaznead Falinagaie 153 1mAvasAueonFadu
Ugugiitazdrduesndion lne11130n2 AR (Rajalakshmi and Narasimhon, 1995)
323 UHEURIANIAHRINTIATY
a (YY) d
3.2.3.1  @13MU00NBIATUFUAIIZH (synthetic antioxidant)
I Y a o Ay Y o d 1 [ Y
Wumsdueendadun ldnnmsdunsizn drulvgeenuunlniiluana
< 9 9 9 a v Aa a [ YA wvAa
vinaan tagldlassainvesmsdueondmgunilusssumamdauaslviauauiians

=\ = Q’ﬁ) a @ dtéj [y 4
AN UAsUHNTATUDDNFIATUAUY (Tam ’J"’Iﬁzﬂ‘ﬂ@ agaue, 2550)
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9 a v W 4 [ ' ' 9 1
ﬂ"]ﬁ@nu@@ﬂ“ﬂlﬂ%u@’fﬂlﬂi1$W61MTSQLLUQLﬂUﬂQM1WﬂJ‘] ulﬂ 2 nauy (I@ﬂ'l
[ 4 1 a o Y S @

Jrsznld uazamy,  2550) Ao NgNAITAIUBENTIATUAUATIZHNNAUININAITA Y
a @ a a v o A o 1 [
@ﬂﬂ“ﬂlﬂ%u‘ﬁiﬁﬂ%’mLlagﬁ']ﬁg])']u@'ﬂﬂ“]fm%u@’fﬂlﬂﬁWZﬁﬁW@lu’ﬁnﬂﬁu‘ullWi 1% U trolox L‘l]uﬁWﬁ

9 a @ [ Py a A a v 31 9Jq YA
mu@’e}ﬂclfmslfummﬁzwmwmum”mmmuuﬂmhlummiaazm&m"lﬂglwummmm‘mclu
g’ o A < 1A A 1 . . I
msazavinld M1¥  trolox @RNT IAITINIINLUD  dIUES a-pyridoin 1A

a o Y S w a a Aaq Y = 9 a o & 9 an

aaﬂ%m%ummswwﬂwwmmmﬂ’m13J14°1511/if]1/lﬁ114ﬂ13@1111@6ﬂ%m%wﬁmﬂﬁaumm‘ﬁ

1A a <

DPPH radical scavenging activity qamnmuu%&’mmu (Hatanaka e al, 2005) 1udu
dy Y a @ @ d [ J 4 = U

Ll'f]ﬂi]’lﬂuﬁ’li@’lu@@ﬂ‘;]ﬂ,ﬂ“]fuﬁ\uﬂ5’]3Wﬁjﬂiﬁ@tﬂﬂﬂ@ﬂﬂuwuﬁﬂlﬂﬂwu@a ﬂigﬂ'ﬂﬂﬂﬂﬂ
= aS A a A a a a a Y a [ 1

UBDFN UIDYID NUIDBA I‘Wiwa 29NNA Lmﬂmﬂ%mmmaﬂ mimuaaﬂWMﬂMﬂqu

polymeric 19U Anoxomer, lonox-330 1182 Ionox-100 Tﬂﬂﬂ?mmﬁaummlﬁ'i%bﬂﬁﬂﬂﬁum

Do TerinToNlesAANINY 100-200 ppm FIULAAANNINY 200-500 ppm F11TUR

Y 4
1% lnsunagziiniuneda (Rajalakshmi and Narasimhon, 1995) a@13nguiltion]duinlulsenu

4 9 [ 3 o . @ 1
gaamnIsue s 1¥d msudae1gmsinusneT (Karpinska ef al., 2000) A19819815A U

a v o Jd o
0NBATUTUATIZHAUEAS Y Figure 4



oH OH
/- C(CH3);
|
Z C(CH,),
CH; CH,4
(a) (b)

butylated hydroxyanisole (a) 3-BHA. (b) 2-BHA.

COOR

HO OH
OH

R: C,H, propyl gallate
C.H,, octyl gallate

C,,H,; dodecyl gallate

gallates
OH
C(CH;),
]
i -~
OH

tertiary butyl hydroquinone

Figure 4. Synthetic antioxidants
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CO (CH,), CH;
oH

HO
OH

trihydroxy butyrophenone

OH
(CH3)5C C(CHj)3

CH,

butylated hydroxytoluene

OH
(CH3),C C(CH3),
CH10H
Ionox-100

1 Rajalakshmi (81 Narasimhon (1995)

3232 a5MUeNFIATUEIINYIA (natural antioxidant)

o Y a o J dy Yo a 1 Y a v
ﬂﬁ]ﬂuumimuaaﬂclfm%ueluﬂaquu“lmummuEliJiJ"lﬂﬂ’nﬁ"limuﬂaﬂ%m%u

[ ¢ A Y a @ [ I A [ [ [ 1 dy |
AUATICHIUDIINTITATUDOINKIATUAIUATIEHUNHADITININY IﬂﬂW‘]J'J"Iﬁ”IﬁﬂQllul‘]Ju

1 < 4 @ 4 o I a @
asnenzis aiie 1dsuluszesna Uiy (Karpinska ef al., 2000) @29819815@1149DATIAYL

a ] = A a A a 4 a

FITUFIN YU T‘VIT?I‘V\IS?Ja NIAUDTAADIUN NIAKATN ﬂiﬂllwﬁﬂ NIANITINITN LA

9 Y

4
Woavhiinalnau Wudu fauanaly Figure 5 (Rajalakshmi and Narasimhon, 1995) 49n9101]
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9

9 a @ aa 1 LY I = A A A (]
gismueansiaFusssuannuaIulvaiwduarsdsenovilusannwuluny su

g

P A A a I 9 g
arsiszneunarlavesa nsaguln uazguITY (TJuAY (Shahidi and Wanasndara, 1992)

CH, CH, CH, CH,

Cll,

Rl R2 R3
CH,CH,CH,  o-tocopherol
CH, HCH,  [-tocopherol

H CH,CH y-tocopherol

3

H H CH, d-tocopherol

tocopherols
HO O P
Hf — P
=0 CH, - COOH
| ™o ' P
H-C-OH HO- C- COOH p p
i |
RN CH, - COOH
ascorbic acid citric acid P: H,PO,
phytic acid
O
il
COCH o CHrO-C-R,
H-C- |
¢-OH R,- C- O- CH
HO .(:_'-;” i +
CH,- O- P- O- 2 CNH
| — 2 O- P- O- Clfy- CH,- NH- (CHy),
o
taratric acid phosphatidyl choline

Figure 5. Natural antioxidants from food sources

TIRE Rajalakshmi L1981 Narasimhon (1995)
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Y a v A A
4. m5ﬂmaanmmwmnwﬂunquwmﬁn (legumes)

A 1 =

wrlunguityilniiansdsznoufluedaniduesdisznougs  densisznou

Q

]
% I3

matidumnsdifiaynesngninia¥nm (De Pascual Teresa ef al.2000; Duenas ef al.2004)

g

a

= I =\ A A ] aaa a o
miﬂﬁzﬂauwuaamﬂuﬁﬁmuGluwmwummmmm“lumiﬂmﬂuﬂgﬂimaaﬂmmﬁu
anwansalumsdueengatuvesasdsgnouiluednedluglvesmsivaoyyadase

Y o w o w a ~ adg a t4
M3 lalasiauezaon n13mdalanzuazmsminesnsauivinsanasou (WYY DI Ty
a = a < A Jy A
gniana, 2549) assznovduedniuaisisznoungaslasediall  OH  group VU

4 b H '
aromatic ring Adua 1 nauau 'l Tae Saffan (2008) 1euasszneuilusaninuluniads
(peanut) @A vanillic acid, p-coumaric, ferulic acid, naringinin-7-O-glucoside, isoorhamnetin-
3-O-rutinoside,  quercetin-3-gentiobiside,  quercetin-3-glucoside,  quercetin-3-galactoside,

Y
quercetin-3-O-glucosyl, galactoside Wag 1,3,6 tri-O-gallayl-B-glucopyranose U9NIINU Cai
= a ~ A v v Y
HazAe (2003) AnIHaveassznouueanlud Ny (cowpea) 17 @oWUT 1&un e
ﬁuﬁMS Silver, AR 91-135, AR 91-245, AR 95-105, AR 95-104, AR 95-552, CT Pinkeye,
Early Scarlet, Arkansas, Blackeye, AR 91-333, Excel AR 91-285, AR 92-574, Early Acre,
Twxas Pinkeye, Black Crowder, 08¢ Louisiana Purplehull Taals High Performance Liquid
Chromatography (HPLC) A9un135808 (hydrolysis) AI8NMIUBALALHAINTHREAIBINNIUDA
1 . . I = a v A M 3 4 @
WU protocatechuic acid 1uassznouiuoanuaniwuludia 17 dreiug Iaonainis
v M 3 v A (a . . A 492/ 1 = I ] =
go80IN 17 aewug H1/5u1a1 protocatechuic acid 1HNAUIINGIL 0.2 D3 3.6 111K 9.3 D3
92.7 fla@nsuse 100 ninvewili (mg/100 g of flour) ierisununEUMIYNIDY dIUNTA
= a a A A o qﬂ// v JNY 1 . . . .
Wueandn 6 yuanwulugIng 17 TIRNUG 18un p-hydroxybenzoic, caffeic acid, p-coumaric
acid, ferulic acid, 2,4-dimethoxybenzoic acid 4@% cinnamic acid Glummzﬁdm@mq ﬁagi“lu
3 A Y 1 9 J A Y < 9 J A 1 [
WAANY legumes  JAUA JULTNVYBIAUBDU nlaenuinaa uazaussuedluuaa
= = a A v 31 @ < o W
Hasuseneuilueanmasiooas 89, 10 uaz 1 veuimunwaas mua1ay laglunsnues
1 { o o o 1 < ¢ g 1 { [
Aussunuasidnn Ao Tsaunazas 1ulamsa drunldenfumasgaiuaiuniesiu
a 9 1 = a Yy 9 A
manaluusnvesdussunuasdsenoudueanUuIugaNga (Duenas et al., 2004) Ay
4
Duenas LagAME (2006) ﬁﬂmm‘iﬁﬁ@iwff’umﬂmﬁ)amﬂhuﬁﬂmaﬂﬁ’uaaulgamﬂﬁaﬂﬁfﬂ
< o v J v o
1AAUDIN VYN (lentil bean) 2 TIYNUT f® Pardina 1182 Castellana (spain) (AL DIAULA (pea)
Y4 Vo :JI a a ) @
2 @eWUE Ao ZP-849 1Az Fidelia WUNDWUNTT 2 FUALTAININTTUMITATUDNTFIATY

A 9y

[ A Y < a 9 a o A A 9 Ao 3
IﬂEJW‘U'NL‘]JﬂfJﬂﬂll!,llﬁﬂllﬁﬂ\iﬂ%ﬂﬁﬁﬂﬂ?ﬁﬁWH@@ﬂ“ﬁlﬂ%uﬂ@ﬂ A9 UATAINULVNIUNIVIN
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UfRseneendindulddesaz 50 (EC,) 04351114 0.05 uaz 0.07 Sadniuvedaeda luvasi
luusnvesduseuiimedsesndnn 21 uaz 20 fadniuvesdiess FeienssunsaIL
’e‘]aﬂc?fm%’u“lmﬂﬁenﬁfmuﬁmmﬁa%ﬂ 2 GyﬁmfuﬁmmLmﬂ@'Nﬁu@&hqﬁﬁﬂﬁwﬁﬂujsswiwmﬂ
f{uf (P<0.05) Taua Pardina UetaaRanssuMIAMeONFIATURANIIH Castellana daTuly
usnvesduseuIaAIiaNITIMIAHERnFInTwTieudnies TasnguarsisznevTiuednii
Wuiuiﬁlliﬂﬂlﬂﬂﬁuéﬂuﬁ’mﬂlﬂ 2 amﬁuﬁ 14un hydroxybenzoic acid, free hydroxycinnamic
acids, combined hydroxycinnamic acid a2 catechins @auNGUVeIMITYsENOUTWOANTNY
1ulﬂaﬂﬂﬁ}mu§ﬂ 1un hydroxybenzoic acid, free hydroxycinnamic acids, catechins,
glycosides of flavones, glycosides of flavonols, dimer procyanidins, trimer procyanidins,

procyanidin tetramers, galloylated procyanidins, prodelphinidins ia¢ glycoside of tramns-

'
v Y

1 Y o 1 a a o
resveratrol (Duenas, 2003) @3UDIAUAMING 2 AOWUT NUNTAINITUMTAIUDONFIANU
[} o A ) S Aaa 9 a v A & oA 1 1
BUNU Iﬂﬂiulﬂﬁ@ﬂﬂi\lmaﬂhﬂ%ﬂiﬁﬂﬂ15@]1u€]ﬁ]ﬂ%m°ﬁuﬂq\‘] SEAUA Ecso BYITHIN 0.11
ez 0.14 Haaniuvesdle1le geanluusnvesduseudaliin EC, 9gizni 8 uaz 28
A a o @ 1 a Y a o A Y <= [ ] 1 =\
UAANTUUBINIDYIN Iﬂﬂﬂﬂﬂi‘illﬂﬁ@ﬂuﬂﬂﬂ“]ﬂﬂ“]fl.lﬁluLﬂﬂf]ﬂﬂﬂluﬁﬂhﬂ’ﬂﬂlmﬂGINﬂuE]EJNiJ
v o w ' v Jd 1 a o 1
Wodnn (P<0.05) Tuszninawug amlulunsnvesduseuudasnanssumsdueenadui
1 [ [ 4 a a @ { R A 1
ANNU Tﬂﬁlwu‘ﬁ Fidelia Ll’ﬁﬂﬁﬂi]ﬂiﬁiJﬂﬁghu@@ﬂ“ﬁm%u‘ﬁq\?ﬂ’JWW‘H‘E ZP-849 Tﬂﬂﬂﬁ]‘iﬂlﬂ\‘i
a ! v W o 1 1

asdsgnoviueaniinulunidwar 2 @wiuslulunsnvesduseu ldun glycoside
tetrahydroxydihydrochalcone, free hydroxycinnamic acids, combined hydroxycinnamic acid,
gallocatechins, glycosides of flavones, glycosides of flavonol L6 hydroxybenzoic acid U

1 a { <] 1
nguvesdslsznoufueaninululdenduwaa 1dun  hydroxybenzoic  acid,  free
hydroxycinnamic acids, combined hydroxycinnamic acid, catechins, gallocatechins, dimer
prodelphinidins,  glycosides  of  flavones, glycosides of flavonol, glycoside

tetrahydroxydihydrochalcone 1481 glycoside of trans-resveratrol (Duenas et al., 2004) won N

a a o 3 o o
Ratanamahasakul (2000) ?fﬂmmlﬂimms@fmaaﬂclsm%uﬁnﬂmaﬂm 19 d1gnUg Iﬂfﬂ%

v
[

A 9 9 = Aa Aa 1 <3 a <3 o A
szuuNUsEnBUAIBUAILA TS AULALNTAA 1UIADN WUINUVAANTZOULAZINAADIAT U
a Y a @ § a 9 a o o <
NINTIUMIAIUDDNFIATUGINGA TAsNINTIUNITAIUDDNFIATUVDIAITANADINLAA

A 4 & o A 2 A a o A 2 o o a <
ATZAULAZIIAAO IR UN LT UL UT I VDIINTAN AN LAY a1TaNAINNAANTEDULAZINAA
Q'J o =\ Q(Q/ = 1 % z =) a % d‘
fmansaasugninuueavhInladseadenadudinisinaoendasuluszuun

Y a a Y. ' 9 [
sznoudrsuan Isnuuazniaa lumoan laanms lduean InTadlseansoasanaiie

[ 1 ] a = 1 Aa A Ja o @ [
E]EJ’N!aEJ'J LLG]UliJ‘W'IJﬂ15lﬁ§3Ji]Vl°ﬁ5$W'J’Nﬂi@]G]fﬁiﬂllagﬂiﬂuﬂﬁﬂﬂiﬂﬂﬂﬂﬁ’lﬁﬁﬂﬂﬂ’lﬂlnﬁﬂ
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a 2 o o [ <] a 3 o o o_ v
NIZDULUAZIUANDIA ﬂqiﬁ'ﬂﬂfﬂ']ﬂlllaﬂﬂﬁ$f]uuag!,11'(3ﬂﬂ')ﬂ”lflﬂ'J"IiJﬁTJJ']ﬁﬂGlUﬂ'lﬁﬂﬁlfﬂﬂﬂ‘léllua

aan 1

a I o Y ad J a 1 @ a’."
saszlaotluaali laTasnuuazdidnasounnoyyaddsedanadudelfnsergn Tsvoanis

U

P
ag = Y

inavondatuaoluinld Tasanuawisolumsiilalasnunazdanaseuiuegnu

Y 9
o/

a : yw [ <] o Y
‘]Jﬁ?J']ﬂlﬁhlGISf} uf’Jﬂﬁ]']ﬂﬁfN'ﬁ”Ill']iﬂﬁ]’]_lﬂU]li’]@i’JL!GUf’]QlﬁaﬂllagﬂﬂﬁlLﬂﬂﬁﬁﬂﬂQﬁTN']'iﬂfJ‘]JfNﬂTi

'
a a

o A 9 a v A 3 o =

Mamvewou lwl lawenddia msdvesnddunnuiluassminasdsenouilusani
1 A a 1A o ] A =\ va aAa 4 dyw
"l,mJ”laﬂiaﬂmaaﬁizag‘nmtmmaaiﬁmmmsmammmﬁuumﬂumism% UBNIINULN
1 [ < Aa < v o A A a Y] qﬂjl a
nuNasananNNaanszouLazinaanIaa sl seansanlunisdudanisina

a v dy sld' 9 [ a A A Jda

aaﬂmm%uiumwylmqﬂ"lmm%mnmJﬂi@mmﬂmaﬂimmﬁﬂaim
Duh uagame (1997) ANININTTUMTAIUODATIAFUVBINNUTY) (mung

Y '
bean) (Phaseolus aureus) WUMNE5aNA U NN IUOAVDULA0N0 V87 (mung bean hulls) I

=

a 9 a o o @ Yy 9 a 9

ﬂi]ﬂiﬁﬂJﬂ'lﬁ@ﬂu@'@ﬂ‘ﬂfm%uiui%ﬂﬂq\i Iﬂﬂﬁ?iﬁﬂﬂ%ﬂ’ﬂhﬂmmu 100 ppm flﬂi]ﬂiihfﬂiﬁnu
a v 1 = A A A A [ Yy 9 = v 1A

aaﬂmﬂ%uqammaaWﬂﬂﬂﬂiaameuLa%wmzﬂ‘ummmmummﬂu UAagNnUIY

[ a

o= [ o
mstsznourar Tauesadsamnsodu Tavzuazidnoyyadasz 18 (Duh e al., 1999)
1 I~ a
Sandoval UazAM (1997) 518914791 Phytolens (HuesisznouTnanuean
= [ £ Aa 9 a @ A = = [ A
nANslungy legume HIUAINITUMIANUOONFATUFUNToUMEUNUNIALDEAABTUN
Y v ' [
UONIINHEINUININIU (faba beans) HAZDIAUIAT (pea) HAINTTUMITAIUDONFIATUNFS
1 o a’/‘ Y A a a 4
Aerunu netliflesnniidsuaasdsznouilueangs Taommzasszneuran Tuoes
¢ I o
Futuoanlszneunan (Amarowicz et al., 2000; Cardador-Martinez et al., 2002; Nilsson et
v 4 v
al., 2004; Shahidi et al., 2001) 18 Troszynska tag Ciska (2002) Wunluraumnasiania
uaz'luid wunsadusan laun protocatechuic , gentisic, vanillic, caffeic, syringic,
' 4
p-coumaric, ferulic i1 o-coumaric acid Taalugavie 2 sia 150w protocatechuic acid 411
422 A q & d o em o
figa M3l Carbonaro tazame (1996) Wunnutiulunwhu Fallauialumsiveyyalens
A o o A A o A ' A =2 A 3 Y a o 9
onga Al Inalueand10us wu unuiy BelunumlumsduaisaiuoenFiasuaie
dyq; 1 a‘; aa 9 a [z A ] 9
wonnnidanuimilininawhufinenssumsdweendadundudegnriunsldau
: <
$ouTaemsiadlInmu (Berghofer et al., 1998)
a a @ 3 o
Tsuda tazAME (1994a) ANHININTTUMIAIUBBNTAFUVDUNAADIVI?
2 o 2 o o A
(white bean seed) tUAADILAY (red bean seed) HATINAADIAT (black bean seed) wmn%ﬁm
< 1 ) v d v o 1aa Aa o {
waauazAueUYDInIVIMAEE BT Lazdd1 lilinanssumsdueendiadu luvagh
1 o a a o { v 4 < ) v o
AusouvpInuALlinINTsuMsAuesnFiadutiosige drwboiuuanvesnuaaz i

N 9 a v Aa dyd' o A g < o v o Y
UNINTTUNTTATUDDNHIATUNGA Ll'ﬂﬂi]'lﬂulll@ﬁﬂﬂlﬂ@ﬂulllﬁﬂﬂl@\‘lﬂ’)[!ﬂﬂllﬁgﬂﬁl@niﬂﬂi"]ﬁ
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A~ Yy v 9 ' o Aa Aa Yy Y v
emusanianududuiosay 80 samnunialasvglelsezdannianududuiosas 0.5
wuniiaslsgneuueuls lyentiuidfn 3 ¥ila Ao cyanidin-3-0-B-D-glucoside (C3G) tag
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30
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Figure 6. Stink bean pod, Sataw-Khao (A), Sataw-Daan (B)

(A) (B)

Figure 7. Stink bean seed, Sataw-Khao (A), Sataw-Daan (B)



38

112 @veundaazno
= < 9 & o
mﬁmmmaﬂﬁzmamnuazﬁzmmum’miﬂﬂizuu CIE Lab mewaslugﬂ
A 1 1 A 1 A o X =S = oA
L* a* llag b* Iﬂﬂ L* 99 A1AUAINN UA1910 0 LEAIFAT D9 100 LEANFUII a* 19 ATNLN

I A = @ [l 1 I A S
uaﬂmmgﬂummmuazmmwmmasm T@]EJ?H —a* uammmgﬂuamm +a* Llﬁﬂ\?ﬂ’ﬂillﬂu

S A

oA < 3’ a { @ 1 1
Auaa uag b* Ao MNLUeNANUTUTIIIRUIazMA0INed luA10813 Taga1 —b* LaAIAIN

& Ao a & A g
Wudiudu +b* uanaanuiludivaes (Lee and Coates, 1999) 910 Table 2 WUIUNAAALAD

TAIUBATZAOATUTIAT L* (AU 61.36+2.14 1A% 54.57+2.40 A1 a* 1111 -10.49+0.52 1A

2

1 [ o @ 1 [~ =\

-10.54+0.55 L1agA b* NN 35.15+0.95 Lag 31.24+1.53 Mua1ay lagaianuiudielves
< qu 9 4 (=} 1 % ~ < 9 =] [
waRazAdNe 2 doug bilinnuuanaieiu (P>0.05) Tuvaizlwaaazaedniinnnuaing
1 I<TR= A 1 I Y I 1 < Y aA 1 ' <]

HagmMANUTUTHNA0WINAIUNAATLADA Y LEAS IHIRUIUNAAd AU INTE NI INEA

A9 e A Vb o & - Vo
azaoay Uen Nt IUANAY 15U DIauaaze YN HeN IsURa lugUMANs (-a/b)
3 3 @
Fauaaan N udeIve9An (Gold and Weckel, 1959; Hayakawa and Timbers, 1977;

'
A 1A AaA A

aa Y da o 19 @ { a 1
ATUNTT AUNIHNWNANTE, 2546) Tagrnia -a/b T HFAAINUATVYIND LUDWIITUIINA
<3 =

-a/b (Table 2) ‘lJ@QLNS@ﬁ%@]@%W’JLLﬁ%LNﬁﬂﬁ%G]’EJ@’ITIMJﬂ'H“VII"Iﬁ}‘U 0.30+0.02 uaz 0.34+0.04

o @ o oaj <3 Y =K A 3| a A 9 1
AR AL HNaREZAUNMANNTUTIINRIN NFEADA Y

Table 2. Colour and puncture force of stink bean

Properties Sataw-Khao Sataw-Daan

1
Color values

L* 61.36+2.14° 54.57+2.40°
a* -10.49+0.52° -10.54+0.55"
b* 35.1540.95" 31.24+1.53
-a/b 0.30+0.02° 0.34+0.04"
Puncture force” (N) 7.39+0.18" 6.95+0.17"

'Values are given as mean+SD from triplicate.
*Values are given as mean+SD from 10 replicate.

Different letters in the same row indicate significant difference (P<0.05).
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Table 3. Chemical compositions of stink bean seed

Content (g/100 g sample)

Chemical compositions

Sataw-Khao Sataw-Daan
Moisture 71.49+0.14° 74.07+0.27"
Protein 7.05+0.11° 8.15+0.09°
Fat 12.2120.06" 14.50+0.02 "
Ash 1.51+0.01° 1.50+0.01°
Crude fiber 1.83+0.13"° 1.36£0.07°

Values are given as mean+SD from triplicate.

Different letters in the same row indicate significant difference (P<0.05).
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Table 4. Extractable phenolic content and antioxidant activities of Sataw-Khao seed and

Sataw-Daan seed (mg PAE/100 g dry stink bean sample)

Analyses Sataw-Khao Sataw-Daan
Extractable phenolic content 248.13+4.37° 322.53+2.74
DPPH radical scavenging activity 302.27+10.00° 334.5243.09"
ABTS radical scavenging activity 591.02+2.23° 701.06+1.46"
Superoxide anion radical scavenging activity 7,145.81i155.37b 9,003.84+885.50"
Ferric reducing antioxidant power (FRAP) 27.09+0.09" 29.23+0.91"

Values are given as mean+SD from triplicate.

Different letters in the same column indicate significant difference (P<0.05).
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Figure 8. Effect of heating at various temperatures and times on extractable phenolic content of

Sataw-Khao extract (A) and Sataw-Daan extract (B)
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Figure 9. Effect of heating at various temperatures and times on DPPH radical scavenging activity

of Sataw-Khao extract (A) and Sataw-Daan extract (B)
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Figure 11. Effect of heating at various temperatures and times on superoxide anion radical

scavenging activity of Sataw-Khao extract (A) and Sataw-Daan extract (B)
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power (FRAP) of Sataw-Khao extract (A) and Sataw-Daan extract (B)
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extract (A) and Sataw-Daan extract (B)



360

320

280 EEERE

240

200

400

60

Exposure time (min)

DPPH radical scavenging activity
(mg PAE/100 g dry stink bean sample)

I
|
I

t
I
|
I

.
I
I
I
I
I
I
I
I
|

<

90

120

360

320 =5 s

280

DPPH radical scavenging activity

(mg PAE/100 g dry stink bean sample)

0 30 60 90 120
Exposure time (min)
——pH2 —8= pH3 - A - pH4
—X = pHS —X - pH6 —®—pH7
—+—pHS8 = pH9 —&—pH 10

51

(A)

(B)

Figure 15. Effect of pHs and exposure times on DPPH radical scavenging activity of Sataw-Khao

extract (A) and Sataw-Daan extract (B)
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Table 5. Effect of Sataw-Khao extract (A) and Sataw-Daan extract (B) concentration on

extractable phenolic content and antioxidant activities

56

Antioxidant activities (ug PAE/ml)

Extractable
Sample
phenolic
concentration Superoxide anion
content DPPH assay ABTS assay FRAP assay
(ng/ml) assay
(ug PAE/ml)

(A) Sataw-Khao extract
500 6.14+0.40" 7.36+0.20° 14.79+0.41" 173.00+5.00" 46.79+0.43"
1,000 12.37+0.53° 14.8740.55" 29.56+0.25° 348.00+10.00° 49.62+0.44°
2,000 24.56+0.92° 67.29+0.50" 59.30+0.33° 696.33+10.41° 51.54+0.44"
3,000 37.46+0.85° ND 89.73+0.39° 1,056.33+£20.21° 68.56+0.86°
4,000 49.65+1.10° ND 118.25+0.57°  1,383.00+18.03" 90.19+0.93"
5,000 61.84+0.26" ND 125.25+1.39" 1,731.33+12.58" 113.03+0.12°

(B) Sataw-Daan extract
500 7.72+0.76" 8.92+0.20° 17.03+0.25' 186.50+5.00" 47.7140.44"
1,000 15.00+£0.91° 18.02+0.61° 34.11+0.51° 369.83+17.56° 51.75+0.44°
2,000 29.74+0.70" 67.96+0.77 67.66+0.38" 738.17+12.58° 53.67+0.44°
3,000 45.26+0.70° ND 102.89+0.29° 1,128.17+10.41° 77.28+0.86°
4,000 59.74+0.79" ND 122.47+0.33" 1,494.83+7.64" 101.04+0.93"
5,000 75.18+1.45" ND 127.45+0.51° 1,869.83+12.58" 126.08+0.61"

ND = Non Detected.

Values are given as mean+SD from triplicate.

Different letters in the same column indicate significant difference (P<0.05).



57

4. HA3INVRITITANAVINALABNVAITAIUBBNFIATUNIINITAIABNANIITNNITAIN
a U
20NWIATU
AINITUNMTAIUDONFIAFUVDINATINTEHINATAIUDONTAFUNIIAITA
AUAITANAINALABVIIALAZADATUILAAIAY Figure 19-26 1agNAdUAINTIUNITAIY
20NFIAYU DPPH-, ABTS-radical scavenging activity 1l8% FRAP ¥94a15a@0AINaZA05WNY
A3AUeNFAFUNIINIA1 2 Fila AD trolox T18uwalugl luTnsnsuauyave trolox
Aplaaans (ug TE/ml) 1Az ascorbic acid :1891unalugllulasnsuauyaveq ascorbic acid
foNaaans (ug AAE/mI) AIUNINTTUMIAUDNTATY superoxide anion radical scavenging
activity NAADUITINAVANTAIUOONFAFUNINMIAT 2 ¥ilA AD tannic acid 51891UNaTUF
luTnsn5uauyaved tannic acid Aolaaans (ug TAE/mI) 1182 protocatechuic acid 51841UHA
4 Y
TugluTasnSuanyaves protocatechuic acid folaaans (ug PAE/mI) N9iiiH94910 trolox
1182 ascorbic acid 1WHAINTIUMITVOYYA superoxide anion VINHAMIANKINUIININTTUAT
AU NFIATUVDINATINTLHINATAUBNTAFUNIMIMNVATARANNAZABT 1AL
A dy A = ~ v A 9 a o Y 9 a o
g UNuYUoITouNeuAUNINTTUNTAIUDDNFATUVINT IFE1TA U DNFIATY
NMIAIKTeEITanANINaTABIfis e uRe) LA IFesanannazAeIINAUAS
4
Aueendiatuniamsminaduasugnilunisduesndiadu inldnenssunisdu
A o 2 o4& ] A o A a <o A A A a ]
PONFIATUFITU MatiensduosnFatulasugninueg limunTeasunanssuveamsdu
PONFIATUUDNNTIDINNINTTUATAIUOOATIATUUDIAINUIDY (Shahidi and Wanasundara,
4 a ad Y] a
1992) Wedsiszney  Hueanldlsaeounsedianaseunueyyadaszudl arsdsznoy
v 1 H 4
Fluednazulasu ledlugloyyatluenda ielimsmuasdueendaduiasugnsnud
1 9 1 dy o 9 ~ Y A ad [ = a o Y
saldde arsmartivgiiminn i I saeunTedianaseunvoyyailuenda i lveyya
= a @ 1 = a adc o
Huenganduieglugdvesaisdsznoviluedn uazamisald lUsaouniodianasouny
Y [l
euyaﬁmz"lﬁ’%ﬂﬂ%’q (Rajalakshmi and Narasimhon, 1995) FANNANITNAADIND I trolox,
. . . . . . Y 1 A 1 a ya 9
ascorbic acid, tannic acid Il@i¥ protocatechuic acid Tviwasmvsodudsulinanssumsaiu
P4 Y
pONFIATUVBIETAnaIINdzaot 1Az dzaeaugIula asiumsihasanannazael
o 1 [ a [ 4 1 a [
Uszgna ldi9e1 1F5wnuarsduesndiadunianmsai 14 iesnnldnadaasuiulums
k4
LAAININTTUNTAIUBBNFIATU BnNedaauisaandTuamsldarsdueendiadunig

Yy A o o = 4 dy [ o A Y a o
ﬂﬁﬂHWﬂW]?lﬁlﬂﬁﬂﬂuﬂa\‘]Ulﬂ u@ﬂmﬂuﬁﬁﬁﬂﬂmﬂﬁz@ﬂﬂﬁilﬂallﬂcluﬂﬁ@1u®ﬂﬂ“]5m°b'u1ﬂﬂ

MITueyyadaIENINAINHAEBNAIY



58

(A)

trolox 1 ug/ml (T1)

trolox 2 ug/ml (T2)

Sataw-Khao extract 500 ug/ml (SKE500)

T1+SKES00

T2IH+SKES00

0 5 10 15 20 25 30

DPPH radical scavenging activity (ug TE/ml)

(B)

trolox 1 ug/ml (T1)

trolox 2 ug/ml (T2)

Sataw-Daan extract 500 ug/ml (SDE500)

T1+SDES00

T2+SDES00

0 5 10 15 20 25 30

DPPH radical scavenging activity (ug TE/ml)

Figure 19. Synergistic effect of Sataw-Khao (A) and Sataw-Daan (B) extract with trolox as

determined by DPPH radical scavenging activity
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Figure 20. Synergistic effect of Sataw-Khao (A) and Sataw-Daan (B) extract with ascorbic acid as

determined by DPPH radical scavenging activity
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Figure 21. Synergistic effect of Sataw-Khao (A) and Sataw-Daan (B) extract with trolox as

determined by ABTS radical scavenging activity
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Figure 22. Synergistic effect of Sataw-Khao (A) and Sataw-Daan (B) extract with ascorbic acid as

determined by ABTS radical scavenging activity
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Figure 23. Synergistic effect of Sataw-Khao (A) and Sataw-Daan (B) extract with trolox as

determined by ferric reducing antioxidant power (FRAP)
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Figure 24. Synergistic effect of Sataw-Khao (A) and Sataw-Daan (B) extract with ascorbic acid as

determined by ferric reducing antioxidant power (FRAP)
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Figure 25. Synergistic effect of Sataw-Khao (A) and Sataw-Daan (B) extract with tannic acid as

determined by superoxide anion radical scavenging activity
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Figure 26. Synergistic effect of Sataw-Khao (A) and Sataw-Daan (B) extract with protocatechuic

acid as determined by superoxide anion radical scavenging activity
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Table 6. Puncture force of stink bean seed during storage at room temperature (RT) and

chilling temperature (CT)

Puncture force (N)

Storage time (day) Sataw-Khao Sataw-Daan
RT CT RT CT
0 7.39+0.18" 7.39+0.18° 6.95+0.17° 6.95+0.17°
3 8.00+0.10° 7.43+0.12° 7.58+0.12° 7.17+0.13°
5 9.13+0.40" 7.53+0.12° 8.00+0.33" 7.2740.13
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Values are given as mean+=SD from 10 replicates.

Different letters in the same column indicate significant difference (P<0.05).
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Figure 27. Changes in extractable phenolic content of Sataw-Khao and Sataw-Daan during

storage at room temperature (RT) and chilling temperature (CT)
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Table 7. Puncture force of stink bean seed during frozen storage

Storage time Puncture force (N)

(month) Sataw-Khao Sataw-Daan

0 7.39+0.18" 6.95+0.20°

0.5 7.30+0.04" 6.90+0.20°

1 7.30+0.18" 6.89+0.14°

2 7.28+0.12" 6.89+0.10"

4 7.29+0.11° 6.89+0.09"

6 7.29+0.12" 6.89+0.11°

8 7.29+0.09" 6.89+0.14"

Values are given as mean+SD from 10 replicates.

Different letters in the same column indicate significant difference (P<0.05).
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Table 8. Puncture force of stink bean seed during freeze-thaw cycles

Freeze-thaw Puncture force (N)
(cycles) Sataw-Khao Sataw-Daan
0 7.39+0.18" 6.95+0.17°
1 7.37+0.22° 6.92+0.08"
2 5.74+0.54" 6.19£0.25"
3 4.154+0.65° 4.3740.52°
5 2.50+0.21° 3.29+0.21°
7 2.02+0.39° 2.92+0.23°

Values are given as mean=SD from 10 replicates.

Different letters in the same column indicate significant difference (P<0.05).
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Figure 33. Changes in extractable phenolic content of Sataw-Khao and Sataw-Daan as affected by

freeze-thaw cycles
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Figure 35. Changes in superoxide anion radical scavenging activity (A) and ferric reducing

antioxidant power (FRAP) (B) of Sataw-Khao and Sataw-Daan as affected by

freeze-thaw cycles
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Table 9. Puncture force of stink bean seed as affected by heating in boiling water

Heating
Puncture force (N)
time

(min) Sataw-Khao with pod  Sataw-Khao seed = Sataw-Daan with pod  Sataw-Daan seed

Fresh 8.00+0.10" 8.00+0.10" 7.65+0.10" 7.65+0.10"
0.5 7.70£0.10" 7.57+0.12° 7.41£0.12° 7.22+0.20"
1 7.46+0.21° 6.95+0.24° 7.19+0.16° 6.70+0.13°

3 6.80+0.10" 6.13+0.13° 6.49+0.11° 5.80+0.11°

5 5.92+0.21° 5.07+0.15° 5.63+0.17° 4.75+0.15°
10 4.69+0.16' 4.03+0.21" 4.3620.19' 3.77+0.17"

Values are given as mean+SD from 10 replicates.

Different letters in the same column indicate significant difference (P<0.05).
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Figure 36. Changes in extractable phenolic content of Sataw-Khao and Sataw-Daan as affected by

heating in boiling water for various times
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Figure 39. Extractable phenolic content of ground Sataw-Khao (A) and ground Sataw-Daan (B)

after soaking in solution with various pHs for different times
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Figure 40. DPPH radical scavenging activity of ground Sataw-Khao (A) and ground Sataw-Daan

(B) after soaking in solution with various pHs for different times
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Figure 41. ABTS radical scavenging activity of ground Sataw-Khao (A) and ground Sataw-Daan

(B) after soaking in solution with various pHs for different times
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3. hleuludeu lWihiigangl 105 ossiwaFea fedu sheoninneld
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1 o'/ o’/’ 09/’ a 1 Y] 1 Aa A Aa o 9 ) 1 d‘ % ) a dy
uuuaummﬁmmmmaﬂu"1mﬂu 1-3 Waansy ummﬂmllﬂ"lﬂmmmﬂimmmmwmﬂ

qng

1.3 MSMmuIN

Ysmmanudu Gosaz) = (WirW,)x 100
w

1

Y
W, = 1111inAl0819nauel (NTN)
Y

W, = HUNA0819Ha90 Y (NTV)

2

2. mynnzySinalysanlaeis Kjeldahl (A.0.A.C., 2000)

21 qunsal
1. vinoagpslUsau (Kjeldahl tube)
2. 1n50eda Wi 4 Suiviie 8o Sartorius J1 BS/BT Usemeuosud
3. gUnsaldesuazndullsfiu e FOSS TECATOR 1 2006 tiag 2200
Muday Uszmaadiau
4. ¥Iagdany via 250 uaz 500 Naaans
5. walsulsnasviia 100 vadans
6. Unla vina 5 uag 10 Haaaas
7. 1T YUIA 25 Haaang
8. NITAINNIOI

9. NILUBNANUUIA 20 LaL 50 Vaaans

22 mnad
@ a Yy 9
1. n3agaysnunduy

2. mssalnselFaetnlesdama 1 dunausyTnunaFoudama 9

4
3. Tadenlaason lodidudusosas 40 ag 20

2 9 9 Y
4. NIAUDINLUVNIUIDYDS 4
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a gy 9 Jd o = ) =
5. ﬂﬁﬂhlﬁliﬂiﬂa’ﬂﬁﬂﬂ’N‘JJL‘lJiJGUH‘Jﬂﬂiﬂ"Iu 1 Hasua L@iﬂuiﬂﬂﬂﬁi“m@ﬂﬂ
Y
IMATIUBITA (borax) 1H IAshmiinumiveu 4 dwnua) 4 niu ldasluaagisuyvuia 250
Y v Y
yanang azmﬂﬁ’aﬂﬁmé’uﬂimm 50 UAAANT N1FT1 3 VIA LUAAZVIANAY 2-3 HIAVDIUNUTN
o

a A Y [ A A = Y A
asa (dUALANDT) um"lmmmﬂumiaxawmﬂ‘laimﬂamﬂmmfm"h qUDIF1TAT YL

A & A a o Y ¥ A a
Lﬂaﬂm‘ﬂuﬁ%uwﬂﬂﬂEma‘mﬁﬂﬂ”I‘L!’JmﬂfnmsllNﬂlummu’ﬂu‘v@\iﬂiﬂblaiﬂiﬂaﬂiﬂmﬂqmi

G Q

W,

anuduTuvesmsazate lalasnaein = 1
W, x 0.1907

Y
W, = 11H1inue IsAeumasuosa (nFy)
W, = 51esvesmsazatensalalasnanini 14 lasiasn (adans)

NSuaNYaved IAUMAIIUBITA = 190.72

a a 4 ) [ a [ a
6. DUAAKMDT 1ATBNTAY . B9 0.125 NTN WNTALIA LAz 0.2 NIV WNAUUQ
(methylene blue) azataluemusalsuins 100 Jaaans v. ¥9 0.1 n5u Tus luaT¥eansy
g’ ) @ a < A aa ) @
(bromocresol green) azateluiinauuazdsuvdsuantu 100 Haaans Hawwaunulu

OATIAIU N A 5:1

23 35ms
v o 1 Y 9)21 o ] o 1
1. Fdr0d19uunszaunsoeld laiminuuueu (4 dwnia) Uszuna 1-2
[ 1 Jda A 1
nsu velrua¥aasluvindos T1lsau

2. @vassalnsen 5 niu uaznsadaysmdudu 20 Hadaas

A

o 1 ~ a = I = [l ~
3. qulﬂEJfJEW]Qﬂ!ﬁQZJ 300 e9f s aFed (11Ua1 30 UN Hazyogngaunny

U

Y Y
v A <
400 oamyaFea au ldansazarela nddana g
Y v
4. wunaY 20 Yaaans luvasadeslisau

5. sonasadesliUsauludiuvouniesndulisau nazneviagsunn
a Aa Aa Aa aa k2 Ao [ A ) Y
BUNIAUBINYTUIAT 40 HadaAT HAINNAWHUITIMTazasvRUATEINAY Taglrilae
[ a A a a 4 ) M = d‘g 9
wlumsazarensavuesn AuduAAADS 2 Mea insnauTdsauaildsunsuinaels
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lawsnvounarnnaulddrvasazaronsalalasnasinuinsgiu

=

o { < { a o ° a
wnsgmeasazaralasunndderouiuiudsunigega hdoyanla lddruaadSum

TuTasnunsedSumTalsau

24

7.

11 blank Taaldnszauniedlulddesraudrvieude 2-6

MIATUIN

1.4007 x N x ( Vs-Vb)

Y
Usuna luTasmuiaue Govay) =
\\%

S llsauimua Gesaz) = 007X Nx(Vs-Vb)xF

W

a J
N= ﬂ'ﬂiJL"]gljﬂJ"lal}ule@\‘iﬁWia%aWUﬂﬁﬂqaiﬂiﬂaﬂiﬂllW]ﬁjjTL! (Wo319q)

a

Vs = 151asvesmsazarenia lalasnasini 19 lasndiee1s (Wadaas)

a a { Jd a aa
Vb= ‘]JSlJWIﬁ‘UENﬁ'l'iagﬁ'lflﬂiﬂulaiﬂiﬂa@iﬂ‘ﬁﬁl%ulm@iﬂlmaﬂﬂ (Waaaa9g)

Y
W = 1M UNAI9E1 (NTY)

F = ulnaes (Mo 6.25)

3. myanzndSanaluiulagds Soxhlet Extraction Method (A.O.A.C., 2000)

31 qinsal

anlu

1.

4 [ &% A 9 1
gilnsaigaana ludu (soxhlet apparatus) B¥o Selecta 1 6003286 Uszine

vaoalanleed (extraction thimble)
IATOIVANTUAIDEN (blender)
Aol 8o Memmert 31 D-91126 UszimAanigomsm
4
Tagan Uy
030999 11 4 fwniia e Sartorius Ju BS/BT Uszinaeosuil

IN309321gQYYINA B0 EYELA Ju SB-1000 Uszimeatju
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4. MIANzySnad (A.0.A.C., 2000)

41 qunsal
1. 1@ M1 (muffle furnace) %o Ney 3U Vulean3-1750 UszimaAanigomsm
Y
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5. msuanzhdSnantely (A.0.A.C., 2000)

51 ginsal
s A 4 $ P
1. gunsaiyanSunaudele (labconco) He1l5znoudelininosyuia 600
A Aaa 4 ] 7q Y 9
Nanaaas gunsalaruuliy uazgilnsallvianuiou
2. NIZAIYATOI Whatman (1195 54
3. VIANTDILVUFYUYINA (suction flask)
4. n329N3593 (buchner funnel)
Y, & A
5. densziilounaol
6. gouliih
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2
8. loganduau
d' d‘ u'.: o ] d' 9 . 1 =
9. niounTeeds Wi 4 wmiis 8o Sartorius 3u BS/BT Usemenoosuil
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RITEERN
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a J a = a A [ Y a Y
HNANUIN A ﬂﬁ’Jlﬂi'lZ“H‘]Jiiﬂm’(?ﬂiﬂi%ﬂfl‘UW‘LlE]ﬁﬂ‘i/]ﬁﬂﬂnlmmgvmﬁﬂ‘ﬂﬂi]ﬂiiiJﬂﬁGHu

2ONFIAYU

d a a 4 (Y] U
1. msmngidSinamsdsznevilueaniianald (dandasain Slinkard uag Singleton,

1997)
1.1 ginsal
1. luTastllevuna 10-200 vag 100-1,000 lulasans
2. microplate YUIA 96 1N
3. 1A309 microplate reader
1.2 |sal

1. Folin-Ciocalteu phenol reagent
2. protocatechuic acid
3. sodium carbonate anhydrous (Na,CO,): w38y Tnsazany Na,CO, 7.0 k2!

Y ]
Tihnauudlsulsuasldld 100 Haaans

1.3 35ms
1.3.1 msm’%aumsazmﬂmmgm protocatechuic acid
= . . YA Yy 9
T8 protocatechuic acid 1huaNnuutu 0, 25, 50, 100, 150 u@ag 200
@ 1T A Aaa 9 oy o I v o
Tulasnsuneiiaaans Taslaminduiludiiazare
132 mamssuasazaignlnga
o (] [ 1 A Aaa g/ o I
w3sudleg19 1 uaNud Nty 5,000 luTasnsuneiaaans Tasldiindudlu
AIN192a1Y
133 Ismsnaaey
Y v
A1582a18@39814/ protocatechuic acid U511a5 12.5 Tulasans wauduiimauilsuiasg 5o
1uTasans uazensazane Folin-Cioculteu 15119135 12.5 TuTnsaas
o 2 Y AA g A A a9
asne Nundadluna 6 i Ngungiivos

9 '
IANENTaza1e Na,CO, 1uduooaz 7 Usuas 125 lulasdas wauiuiiinau 100 lulasaas
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o 2 yyg SAa ~ A Ay
Q‘]\‘]ﬂ\‘]hljsluwNﬂlﬂuna'] 90 UIN ﬂqmﬁguﬁ@\‘]

\J

FaAmsganauueai 760 W1l

1.4 M3MuIN
1. ﬁ"l?’i"lﬂ"l'iﬂﬂﬂﬁullﬁﬂ"u@\‘iﬁ'”lﬁagﬁ']flﬂ"lﬁ'iiTu protocatechuic acid ll"lf’f%}"N
v o ' T @ 1 @ 1 A

ﬂi'W‘Iﬂ’J'lll’ﬁllWuﬁ53W31Qﬂ31ulﬂluﬂluﬂi§ﬂﬂ@’lﬂﬂ (UPU x) ﬂ‘]Jﬂ'lﬂ'lﬁ@jﬂﬂﬁu!Lﬁ\i (upu y) Iag
Maumsduasanniwinld Ao y=mx+c

2. UNUAINITYANAULAIVDIAI0E19a IUANMTAITaTA18INTTIUIND
fAuamanuyuduvesdlsiuisuiuasnaTgIu

o 1 Ao 9 Y o A ' A Aa o

3. mm‘wmu’smllmmﬁua 2 ll']ﬂ'lu'JiI!LW't’]i'lfl\ﬂuﬂ'l‘luzﬂsUﬂﬂiJaaﬂinﬁ'ull“ﬁ

V04 protocatechuic acid @9 100 ASUAIDEALITT (mg PAE/100 g dry stink bean sample) A4

qunNg

Usuaasdszaeuilueaninanald = Ax2x10xBx 100

0.1 x 1,000 x (100-C)

A fin manutuTuvesdletiuieuiuaTINaTIIU
B fio Sovazuasnanani 1a (%yield)

A 1 tﬂy
C A ANNNUBU

2. MINATBUNINIIUMIMUO0NTIATY DPPH radical scavenging activity (Aauiasain

Brand-Williams et al., 1995)

21 qunsal
1. luTastllevuna 10-200 vaz 100-1,000 lulasans
2. microplate YH1A 96 HQW

3. 1A504 microplate reader
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22 @Al
1. absolute ethanol
2. DPPH (2,2’-diphenyl-1-picrylhydrazyl)

3. protocatechuic acid

23 35ms
= Y Yy Y
23.1  MaeseNasaza1gvad DPPH luemuearinvuioaas 95
4 a A Aaa o
w33 DPPH v uanududu 200 TulasTuars 1U5uas 50 Nadaas Taews
g} o [ Y 1 A 1 9 M A Y
110 DPPH  0.0039 031 azals@looniuea lagniuaoiiiedodiatios 3 52 Tuaiie 14
DPPH azaevua
2.3.2 msm’%wmﬁazammmgm protocatechuic acid
IA3 83 protocatechuic acid THRANUANTU 0, 1, 2.5, 5, 10 uag 25 luInsnsy
1 A Aaa 9 g’ M) I v o
soNaaans lasldmihnauiludiniiazae
233 MSssNaTaza1enIeeg

o 1 Y] 1 A aa g’ M I
w3sudr0e19 I iaNududy 500 lulasnsuseiianans Tasldimnawilu

€

SO

Mazany
234 JEmInaaey
A58z 1wRI081Y/aTaza1eNIATEIY 100 TuTATanas
HANAUA1Taza18ved DPPH 100 luTnsdas
\J
gﬁﬁlﬂ%ﬁqmwgﬁﬁ’mgﬂunm 30 117 Tudidia

\J

JammsganaunaainnNueInau 520 w1 Tuwas

2.4 MSAUIN
1. ﬁwhmi@,ﬂﬂﬁmmwaqmﬁazmammgm protocatechuic acid 318314
[} I o 1 1 [} 1
ATNANUTURUTIEN G log ANUTNTUAII VDIAITLAYUIATIIU (DU X) NUAINTT
A Y Al Y A
AANAULEAY (UNU ) tazmaumsduasannn i ld Aoy =mx + ¢
2. Lmuﬂ'wmi@,ﬂﬂﬁuummaq@T’méwm“lutmmimiazmammgmgﬁa

fAunamanudnduvesiediuiisuiuasmas gl
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o 1 Ao Y Y o A J A a o
ummmuam'lmmma 2 mmuamLweﬁmmﬂﬂugﬂ%waaﬂm

WYYV protocatechuic acid A9 100 NTUAIBE1UT (mg PAE/100 g dry stink bean sample)

AIFNNIS

DPPH radical scavenging activity = Ax20x 10x B x 100

0.1 x 1,000 x (100-C)

' Yy 9 Y 1 ]

A A ManududuveIAleduiouNUAITIATIIU
v a Aygy .

B fie Segazvesnanani 1 (%yield)

A &
C AD ANV

3. MINATEUNINIIUMIMUDNTIATU ABTS radical scavenging activity (Aaniasain

Binsan et al., 2008)

3.1 ginsal

1.
2.
3.

32 msnai

1.

33 35ms

luTastlulavina 10-200 waz 100-1,000 luTnsans
microplate YU 96 QU

1504 microplate reader

ABTS radical cation (ABTS")
potassium persulphate
protocatechuic acid

methanol

3.3.1 MsAseNaIsazale ABTS

1.

w3ou ABTS ¥ ianududy 7.4 Taaluans 1aeda ABTS 0.0203 nsu

Y '
azaeuazlsulsasarainduldld s iaaans

2.

a . Y Yy v A a s o
IAT8Y potassium persulphate 1HUAMMAINIY 2.6 Nadlua1s laeds

Y '
potassium persulphate 0.0035 A5¥ azasuazlsulsuasanindulild s Tadans
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o 9 Y] [ 1 QaJJ Qy Y AA
3. hasazanelude 1.1 uaz 1.2 waudulusasiaiu 1:1 aana B3 lunia
a 9 I~ o
gargirouunal 12-16 $2 119
4. tuleaiszares ABTS 1 Uaaansadlumwniuealsuiag 25 dagansnaw
TadhdundnilUiammsganauuasianuenaau 734 uTuwas USuasazaisaunizeg
Tammsganauuaslugag 1.1 +0.02
33.2 nmﬂ%umﬁaxmﬂmmgm protocatechuic acid
~ . . Yy Y 9 [
IA3 83 protocatechuic acid 1HRAMMAINYY 0, 5, 10, 25, 50 taz 75 M InsnTy
1 A Aaa 9 oy o [~ v o
aodaaans laglminauiuaiiazare
333,  MSAsENasazaIenIeas

o 1 @ 1 A Aaa oy o 3|
w3sudaeaa ANy 3,000 lulasnsuaeiiaaans Tasldinauily

e

=

Miazane
33.4  5msnaaau
d13aza1efi0e1y/a1saza1enIngsu 10 lulasans

naufuasazatsued ABTS nesen'ld 190 lulasaas

\J

9 ]

=Y P a gy I ~ A A
mm“lmqmm_]wmmunm 120 UIN 11!1/]11@

JaamsganauueeinnueInay 734 w1 Tuwns

3.4 MsAMIN
1. ﬁmmﬁﬂﬂﬂﬁmmwaﬁmiazmﬂmmgm protocatechuic acid MTﬁ%)'N
[ v 1 Yy 9 A [ [ @ l A
ﬂ’iMmmﬁilwuiﬁﬁ:‘;ﬁﬂﬂmmmumummumm (U x) NUAIMNITAANAULN (U y) uag
Y Yy YA
wwﬁJmiLﬁu@Nmﬂﬂﬁﬁ/\lﬂﬂ ADy=mx+c
2. LLVIHﬁWﬂTiﬂﬂﬂﬁullﬁ\?SU’E)\‘lgf’)’ﬂEII'N'(3\ﬂuﬁllﬂ13ﬁ']iﬁ$ﬁ'lflﬂ']ﬂﬁ§”ll!!wdﬂ
Aamanuyuiuresdlsiuieuiua AT
o VAo Y 9 o A 1 A Aa o
3. UTﬂ'WIﬂ"IUTEMulﬂﬁ]']ﬂBUB 2 11mmamLwaﬁmmﬂﬂugﬂﬂmmaaﬂ’iaJ
AUYAVDI protocatechuic acid A9 100 ASUAIDEIUNA (mg PAE/100 g dry stink bean sample)

AIFUNIT
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ABTS radical scavenging activity = A x3.33x 10x Bx 100

0.1 x 1,000 x (100-C)

A fio MAanutuduvesieuisuiuaTnasgIu
B fio Jovazvenanaa 14 (%yield)

= ' dy
C A9 AANNYUY

4. MINATOUNINIIUNISAIUOONTIATY Ferric reducing antioxidant power (Aautasain

Benzie and Strain, 1996)

41 qunsal
1. luTastllevina 10-200 vag 100-1,000 lulasans
2. microplate YUIA 96 VU
3. m%im microplate reader

a

4. DNAIUANYUNAN

U

42  |msnil
1. iron (IIT) chloride hexahydrate (FeCl,-6H,0)
2. acetic acid
3. sodium acetate
4. protocatechuic acid
5. hydrochloric acid

6. 2,4, 6-tri (2-pyridyl)-tri-azine (TPTZ)

43 5ms
431 mamssuasazaie FRAP reagent
= Y Y 9 a A I'4 o
1. M3A38Y FeCl,6H,0 1HNAMMINAY 20 HadTuars TagHa FeCl, 6H,0
v v
0.0270 N3y ud1SuLTnasareingu 5 iaaans
o 4 A A 4

2. mamsonidiesozFanlduanududu 300 Hadluars Wew 3.6 lag
' Y [
¥4 sodium acetate 2.4609 N5 azareaeinau udnirlUsusiey d1e acetic acid au'ld

Y ]
A% 3.6 39USuTIATArenau TR 1dUSuaT 100 Tadaas
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3. MIM38N hydrochloric acid 1WA NMANTY 40 Haalwars Taeilinla
hydrochloric acid Wu¥u 12 Tuas ¥10.33 Jaaans wdnluinasdaetiingulild 100
Haaans

4. maasoy TPTZ 15innududy 10 Saaluars Taosa TPTZ 0.0156 nu
azanelu hydrochloric acid fitinuudu 40 faa Tuans 1dnIfuU5inasIIg s Tadans

5. 1hansaza1s TPTZ ANty 10 Jaaluans UYSwes 2.5 Nedans
HANAUATAYA10 FeCl 6H,0 ANMTudn 20 dadluas USuas 2.5 Tadaasuazasazats
acetate buffer ATV 300 Tad Tuas Usias 25 adans mmfuﬁw"lﬂﬁu“ludwmmu

~

ad a ~ < ~ o L yyg v A Ay v
Qmﬁgﬂﬂqmﬁﬂ 37 DA ALK LL]JLU,'JEH 30 UIN Fl]’lﬂuu'ﬂ'l\clﬂ\iul’){lW!ﬂuWE]mWﬂNﬂ’E_]\? 1|

Q Y

Juhasazaiein 1d (FRAP reagent) l/naaey
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o 1 Ao Y Y o A J A Aa o
3. mﬂmmmm'lmmma 2 mmmmLweiwmuﬂﬂugﬂ%waaﬂm
WYYV protocatechuic acid A9 100 NTUAIBE1UT (mg PAE/100 g dry stink bean sample)

AIFNNIS

FRAP = Ax2x10xB x 100

0.1 x 1,000 x (100-C)

A @i manuuIuUeIdted1uieuf U TINATIIN
B fio Sovazuadnanani 1a (%yield)

A &
C A ANNNNBU

5. MINAABUNINIIUMSMUBINTIATY Superoxide anion radical scavenging activity

(@au)as91n Robak and Gryglewski, 1988)

51 gunsal
1. luTastllevuna 10-200 vag 100-1,000 lulasans
2. microplate YUIA 96 VU

3. 1A309 microplate reader

52 @i
1. disodium hydrogen phosephate (Na,HPO,)
2. hydrochloric acid
3. nitroblue tetrazolium (NBT)
4. phenazine methosulphate

5. PB-nicotinamide adenine dinucleotide, reduce disodium salt hydrate (NADH)

53 38Ms
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Y v
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151031718 10 Hadaas
= . Yy Yy 9
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3. hada ldnnde 2 mdwaiesieaualuglvesiiaansuauya
V04 protocatechuic acid A9 100 ASUAIDENALITT (mg PAE/100 g dry stink bean sample) A4

auns

Superoxide anion radical scavenging activity = A x 5x 10 x Bx 100

0.1 x 1,000 x (100-C)

' Y 9 Y 1 ]

A A ManududuYeIAles I uiouNUAITIATIIU
v a Ayy .

B fio SegazvoInanani 1 (%yield)

A &
C A ANNUBU
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MANUIN 3 HavBIgUUgluazszozna lumsnusnnemsnlasumlasdnyuziiodudd
Usuaasdszaeuiuednnanald 1aznanIsuMIAILeBNBATUUDIALADI AL AEAD
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Table 10. Moisture content of stink bean during storage at room temperature (RT) and

chilling temperature (CT)

Moisture content (%)

Storage time

Sataw-Khao Sataw-Daan
(day)
RT CT RT CT
0 71.49+0.24 71.49+0.14 74.07+0.24 74.07+0.10
3 69.50+0.15 70.69+0.23 70.68+0.27 73.68+0.22
5 66.57+£0.29 - 66.99+0.13 -
7 64.70+0.34 70.01+0.27 65.01+0.09 73.07+0.14
14 - 67.79+0.34 - 70.11+0.11
21 - 65.75+0.19 - 69.20+0.24
28 - - - 66.70+0.28

Values are given as mean+SD from triplicate.



Table 11. Moisture content of stink bean during frozen storage

Storage time

Moisture content (%)

(month) Sataw-Khao Sataw-Daan
0 72.34+0.32 74.87+0.21
0.5 73.25+0.22 74.99+0.19

1 73.13+£0.29 75.83+0.12

2 72.89+0.30 75.09+0.28

4 72.77£0.21 74.97+0.14

6 73.04+0.19 75.62+0.20

8 72.93+0.32 75.49+0.40

Values are given as mean+SD from triplicate.

Table 12. Moisture content of stink bean during freeze-thaw cycles

Freeze-thaw (cycles)

Moisture content (%)

Sataw-Khao Sataw-Daan
0 72.34+0.12 74.87+0.42
1 73.59+0.22 75.77+0.12
2 76.52+0.29 77.49+0.22
3 80.03+0.17 79.12+0.37
5 85.49+0.25 82.53+0.41
7 89.90+0.18 86.79+0.25

Values are given as mean+SD from triplicate.
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