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1. seAumssesaarsveudu lad (Degree of hydrolysis) AWATYDIVoutsinas agaAMe, 1983
Tsaudundosada
Fsznnsunalulasaudeds kieldahl
10 ml sumﬁaaEhﬂﬂi?mé'“amﬁmﬁﬁ“ﬂ‘ﬁw'mmﬁﬁmgﬂﬁﬁ’amgu%ﬂﬂuﬂu(z%)
10 ml Y94 20% TCA
Centrifuge 9500 rpm, 20 min
whamlalumdsinalulasnude33 kjeldahl
A 01 SunounIATITATEaIMIdosa DL L]

1A 1811iimM3AAITIZH % DH (degree of hydrolysis) A28auM3

Ao A o A 1% v < J
% DH = Vluiﬁﬁ!ﬁ]uﬂlE]\iiﬂﬁ@]uﬂﬁlﬂaﬂﬁﬁﬂﬂﬂWWHﬂTﬁﬂﬂlLﬂﬁﬂﬁ]ﬂl@uqcﬁu X 100

v v
UsualuTasmunmuavesTsaudunassana

2. anuaIvsalumsazany

Tsaudanassadaazarsly 0.1 M eamarivies pH 7.4

l

vortex 10 min

° i A ] Iz
vy uilesinnus 5o 2000 rpm 1Huna 5 Wi

[ 1 A

’Jﬂﬂ1ﬂﬂﬂﬁuuﬁﬂﬁﬂ31uﬂ13ﬂﬁu 280 nm

U
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@

MNN P2 YuUaeUMIIANNEIITa lumMsazaie

anuennsnlumsazats = mganauues X YsunalUsaunmea
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3 fAnmeandsznouTlsauale33 SDS-PAGE
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MMIUen subunit Yo TsAud unassanalseuneuiuTsaudunassananmu

o < ¢ . & o ) \
msaausdedulel uaz1d Standard Weight Marker iffudaiiourimiin Tuanaveausaaz

subunit

asainlelumswIen SDS-PAGE

A solution
Acrylamide (CH,CHONH,) 292¢g
N, N — Methylene — bis ( acrylamide) 08¢g
adjust with distilled water to 100 ml
B solution
1.5 M Tris-HCI (pH 8.8) 18.17 g
0.4% SDS 04¢g
adjust with distilled water to 100 ml
C solution
0.5 M Tris-HCl 6.06 g
0.4% SDS 04¢g
adjust with distilled water to 100 ml
D solution
10% Ammonium persulfate 0.5g
Water Sml
E solution Electrophoresis buffer pH 8.4
0.025 M Tris-HCl 3g
0.192 M glycine 144 ¢
0.1% SDS (1% w/v) lg
adjust with distilled water to 1000 ml
BFB color
Bromophenol Blue 1 mg
Glycerol 100 pl
Water 900 pl



Sample buffer
Tris 7.57¢g
SDS 200¢g
Glycerol 100 ml
adjust with distilled water to 500 ml

1513 IUAIDE
FaT1)5@1 0.08 g
|
1 sample buffer 10 ml
A2 - Mercaptoethanol 0.2 ml
auluriudon 30 wii
i waasiiam 1 ml

1A3 BFB duHiud

d' us/’ = v l a o =
MU N3 Tupeumsnmsoualodelumsinsiey ldsau

N3N EUD

Sepataring Gel (12.5%)

A sol” 7.5 ml
B sol" 4.5 ml
Distilled H,0O 6.0 ml
D sol" 0.07 ml

Temed 0.01 ml
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Stacking Gel (4.4%)
A sol” 0.9 ml
Csol" 1.5ml
Distilled H,0 6.0 ml
D sol" 0.07 ml
Temed 0.01 ml

TUABUMIIAS B

1. IN50UA1502 010 separating gel INAITTUINUAULAIVOIYA electrophoresis VINHUADY LAY
S & a 9 2 g v 3 o
WinaunguAmiinea N1 and i
2. 1m5euaITazan stacking gel
J a v A2 o v . a ) v . L 2 o ,
3. M99 NNNAINUUIANUUIANLAT rinse HINUUIAAIY stacking gel HHIATI 1INTUNAIU
. I = o 3 o
stacking gel WA 1T8U comb W 13 1¥vauAed)
v '
4. Adcomb BBN A19AIU stacking gel AerinauLAIA1IAY electrophoresis buffer

11391 Electrophoresis

l.@iﬂ"]gﬂ electrophoresis AU 1A electrophoresis buffer Mpson’ld
2. 19 micro syring gAa 130210710619 10 luTnsans anluresved stacking gel
3. ApaIUYDY chamber AV IUTBNZLE W 131715 run gel
a 1 1 A S A A A= 1 1
4. Yaarmenszue lWiiiofiuduos Bromophenol Blue indoufitidiua1auedna

5. 1 MALAARONNNTLIN M SouduHLIDA

msdeuduruna
Staining solution
Coom assie brilliant blue 2g
Methanol 500 ml
Distilled H,O 430 ml
Acetic acid 70 ml
Destaining solution
Methanol 200 ml
Acetic acid 70 ml

Distilled H,0 730 ml
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1. UH A eNINLALNTZIN 11983 TUNUZAT staining solution og N4 131 sz1as 15 Wil
1 Y '
2. 1IBATUNA N staining solution 80N A19A781AAULE11 1119511 destaining solution U
] < v
urwea laiuuausay

.. - : Yy o & Y o v
3. 1N destaining solution N4 Eﬂ\?LLWL!!ﬁ]aﬂ')fJiﬂﬂaullaquulwuﬁlﬁllﬂﬂﬂlﬂ’m

MIDVLID
[ ] A I o
1. usurwaa luasaza1eil alcohol 30% ag glycerol 2% (Huat 2 $211u4
Y 4 oy o 13 A 1< o
2. dnadiehnaunseuNUaHa NV glycerol 1% 1unan 1-2 ¥ Tug
Y ' o & g ' A o o
3. Myoua lBUHY cellophane 2 tHY 1F TUTINAUUAFEUIULAY cellophane DUAD WA
v v
cellophane HAULININUUFIY ANIINAY 5-10 VAAANT
v '
4. AUV ULRY cellophane 1ANTNAY 5-10 Hadans lasimaeenliviua
5. WHY cellophane DNUAUIITY
o = < v & o
6. MnseudanAsou asansou v uyudanin
a 9 Ay Y o ¥ A o
7. 9NNTOUDONING UNANAIUA NI UM UV ULANINTUAToI0 VA VLTI 1-2 F2 TN

AURIAIIM1000INNTDU

4. nagovauiialumaniluaisdueyyadase ABTS #2073 ABTS free radical scavenging

9
v

AT VOILandrault azAM (2001) S ENAITIAN A9l
1. 19583 Phosphate buffer saline (PBS)
Stock PBS solution
Solution A : 26.81g Na,HPO,.7H,0 Tuthndu 500 mi
Solution B : 13.80 g NaH,PO,.H,0 °luﬁymﬁ"u 500 ml
Wery 270 ml Solution A N 63.5 ml Solution B A4 87.66g NaCl i fnlsnas
Srorindudiu 1000 ml
deinnlddeuseaaldanududuanaaiiu 10 1w
2.2.5mM ABTS
0.0137 ¢ 1u 10 m! PBS
3. Metmyoglobin reagent
3a. MetMg solution : 18.8 mg metmyoglobin 14 10 m1 PBS

3b. K,Fe(CN), : 0.0122¢g 114 200 ml PBS
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4. Hydrogen Peroxide solution
0.091 ml Y94 30% H,0, udFudTimasdrnindwiiu 1000 mi
5. w3euTUsaul 3 uay 5 nsu luoamlatiilos ey 7.0 100 ml.

9
v

TuaoumMsInlgnse

0.4 ml ABTS solution
0.72 ml Metmyoglobin solution

3.1 ml PBS

0.1 mlsample

120 pl H,0, solution
@ 1 A = ]
ANINITAANAULTINANNYNIAAU 734 nm

a S =
(00 9 30 319 Wura 10-15 W)
Ml n4 TupoumMsilnservesmsdueyyaddsy ABTS

i Idndmsgdanuauninlumsduoyyadass ABTS muaums

Antioxidant activity (%) = 1-[(abs sample/abs control) X 100]

5. naaevavalumsdueendiadu1as3T Ferric thiocyanate (FTC) 113304 Larrauri (ag
AL (1996)
wSonansiaf et

1. 3.5% HCI

2. 75% Ethanol

3. 0.02M Ferrous chloride

4. 30% Ammonium thiocyanate

5.2.51% linoleic acid in 99.5% ethanol

6. 0.05 M phosphate buffer pH 7.0

7. 05euTsau1 3 uaz 5 05y Turemmlaifwilos Aoy 7.0 100 ml.
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ABATONAIDY
0.5 ml sample
0.5 ml linoleic acid in ethanol 99.5%
1.0 ml phosphate buffer pH7
0.5 ml distilled water

l

RUBIALANANYT 40°C

l

Reaction mixture

9
v

TuaoumMsInlgnsen

0.1 ml reaction mixture
0.1ml ferrous chloride solution
0.1 ml ammonium thiocyanate

9.7 ml ethanol 75%
' Y Y o
e 1Ay
anald 3 i
[ 1 =) d‘ A
’J@]ﬂWﬂﬁﬂuﬂﬂﬁuuﬁ\i‘ﬂﬂ’NiJfJYJﬂﬁL! 500 nm
d‘ 2: o aan 3 QSJ‘ aaa a % a a
HNNN NS "lll!@]’f]uﬂﬁﬂ11];]?!3Eﬂﬂﬁﬂllﬂﬂﬂaﬂim’ﬂ’fﬂﬂ’ﬂ’ﬂﬂ“m@]‘lfu"llﬂ\iﬂiﬂaium’ﬂﬂ
o VoA 9 a 4 o Aaaa 9 aana a [ a a
i lannmsamszimshilgasemsduil jserse Tnoondwduvesnsad lumon

AMUINAINFNNT

Antioxidant activity (%) = (sample abs 96 hr/sample abs 0 hr) X 100

(control abs 96 hr/control abs 0 hr)
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6. nagouaNuamninlumsiiaielalasnuloseonled (1,0, MuITues Yen navnay

(1995)

R oumaat il

1. H,0, Anududu 90 Haa Tuans

tala 1,0, Anududn 30% 11 0.92 ml azareluwemlaivivles pi 7.4 a1
Wty 0.1 Twans udSudSinas iddy 100 mt

2. Weamariviles pH 7.4 anudud 0.1 Tuars

3. 93801158105 0.7 waz 1 5 TuneamlaiivlivesWies 7.0 100 ml.

aan

TuaouMsnlgnIe

4 ml sample
0.6 ml 90 mM H,0,
l
WE110 WA
‘Eﬂﬂ'mﬁ@ﬂﬂﬁuuﬁmﬂamanﬂﬁu 230 nm

d' 0911 o aaa o J J
MNN N6 “Uu@’tlufﬂﬁ'ﬂ1ll§]ﬂ5ﬂ?ﬂ1§ﬂ1a1ﬂllaiﬂ5mu!,ﬂEliiﬁl’t]ﬂvl“]fﬂ

o 1 Ayy a 4 o 3 %
i launamszranuansalumsiate lalaswunleseonled (H,0,) awaums

Antioxidant activity (%) = 1-[(abs sample/abs control) X 100]
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UNIVERSAL 16

MNA V1 Centrifuge Beckman Coulter

&4 ME-Le22-01-13-
& Hoefer miniVE
Gt e

aa

/WA U3 Spectrophotometer WA U4 Hoefer miniVE Vertical

Electrophoresis System

47134-60265-04-01-0001

Electrophoresis Power Supply - EPS 301

R
80 09

e

PN V5 Electrophoresis Power Supply EPS 301

N Y7 Matched glass plates for Hoefer miniVE electrophoresis system, Spacer,Comb
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Oneway ANOVA (Ducan)

antioxidant ABTS of soy protein isolate and vitamin C

Subset for alpha = .05

treatment N 1 2 3 4

SP10.1% 3 2.8600

SPI 0.3% 3 5.1233

SPI10.5% 3 7.8333
VitaminC 0.1% 3 100.0000
VitaminC 0.3% 3 100.0000
VitaminC 0.5% 3 100.0000

Sig. 1.000 1.000 1.000 1.000

Antioxidant H,O, of soy protein isolate and vitamin C

Subset for alpha = .05

treatment N 1 2 3 4

SP10.1% 3 2.6300

SPI10.3% 3 7.0067

SPI10.5% 3 11.3767
VitaminC 0.05% 3 100.0000
VitaminC 0.07% 3 100.0000
VitaminC 0.1% 3 100.0000

Sig. 1.000 1.000 1.000 1.000




67

Antioxidant FTC of soy protein isolate and vitamin C

Subset for alpha = .05

treatment N 1 2 3 4 5 6
SPI10.1% 3 2.7700
SP10.3% 3 4.6933
SPI 0.5% 3 7.7633
VitaminC 0.1% 3 93.2600
VitaminC 0.3% 3 95.8300
VitaminC 0.5% 3 97.4433
Sig. 1.000 1.000 1.000 1.000 1.000 1.000
%DH of Papain

nan s lumsaauls

Subset for alpha = .05

(1) N 1 2
15 3 77.0713
30 3 88.6320
60 3 89.2742
Sig. 1.000 839




antioxidant ABTS of Papain

68

Subset for alpha = .05

treatment N 1 2 3 4 5 6 7 8
0.1% SPI 3 2.8600
0.3% SPI 3 5.1233
0.5% SPI 3 7.8333
0.1% 15 Pa 3 34.4667
0.1% 30 Pa 3 34,8133
0.1% 60 Pa 3 36.5867
0.3% 15 Pa 3 56.6400
0.3% 30 Pa 3 57.3000
0.3% 60 Pa 3 60.1667
0.5% 15 Pa 3 69.0467
0.5% 30 Pa 3 69.9100
0.5% 60 Pa 3 72.1867
Sig. 1.000 1.000 1.000 .075 547 1.000 432 1.000
solubility of Papain
na1i 1 lumsdauls N Subset for alpha = .05
(uf) 1 2 3
0 3 4.8200
15 3 9.1433
30 3 9.4900
60 3 9.5100
Sig. 1.000 1.000 .673
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Antioxidant H,O, of Papain

Subset for alpha = .05

treatment N 1 2 3 4 5 6 7 8 9 10

0.1%SPI 3 2.6300

0.3%SPI 3 7.0067

0.5%SPI 3 11.3767

0.1%15Pa 3 18.7800

0.1%30Pa 3 19.1733

0.1%60Pa 3 22.2533

0.3%15Pa 3 32.4867

0.3%30Pa 3 33.8800

0.3%60Pa 3 36.6133

0.5%15Pa 3 50.5700
0.5%30Pa 3 53.7000
0.5%60Pa 3 57.3767

Sig. 1.000 1.000 1.000 .597 1.000 .069 1.000 1.000 1.000 1.000
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Antioxidant FTC of Papain

treatment

Subset for alpha = .05

3 4 5 6 7 8 9

0.1% SPI

0.3% SPI

0.5% SPI
0.1% 15 Pa
0.1% 30 Pa
0.1% 60 Pa
0.3% 30 Pa
0.3% 15 Pa
0.3% 60 Pa
0.5% 15 Pa
0.5% 30 Pa
0.5% 60 Pa

Sig.

w

2.7700

1.000

4.7433

1.000

7.7633
22.4400
26.1100
26.5733
35.2800
35.5767
37.8533
41.6533
42.0767
47.5467

1.000 1.000 .196 403 1.000 236  1.000
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% DH of Alcalase

nailfumsdanls N Subset for alpha = .05
(w#) 1 2 3
15.00 3 54.4733
30.00 3 63.7467
60.00 3 70.0033
Sig. 1.000 1.000 1.000

Antioxidant ABTS of Alcalase

Subset for alpha = .05

treatment N 1 2 3 4 5 6 7 8 9 10

0.1%SPI 3 4.0533

0.3% SPI 3 5.0933 5.0933

0.5% SPI 3 6.3433

0.1%15A1 3 20.3033

0.1%30A1 3 24.3600

0.1%60A1 3 33.3367

0.3%30Al 3 38.9100

0.3%I15A1 3 41.6133

0.3%60A1 3 43.1733

0.5%15A1 3 49.5833

0.5%30A1 3 51.4900

0.5%60A1 3 57.7633
Sig. 269 .186 1.000 1.000 1.000 1.000 .103 1.000 1.000 1.000
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Solubility of Alcalase
wmﬁi%”lumﬁﬁ@ N Subset for alpha = .05
wals( i) 1 2 3 4
0 3 4.8200
15 3 7.9233
30 3 8.3533
60 3 9.0733
Sig. 1.000 1.000 1.000 1.000

Antioxidant H,O, of Alcalase

Subset for alpha = .05

treatment N 1 2 3 4 5 6 7 8 9 10 11

0.1% SPI 32.6300

0.3% SPI 3 7.0067

0.5% SPI 3 11.3767

0.1%15A13 17.0900

0.1%30Al1 3 18.1833

0.1%60A1 3 20.7167

0.3%15A13 24.9867

0.3%30Al1 3 28.5633

0.5%15A13 32.4367

0.3%60Al 3 34.4233

0.5%30A1 3 48.6833

0.5%60Al 3 53.5033
Sig. 1.000 1.000 1.000 .258 1.000 1.000 1.000 1.000 1.000 1.000 1.000
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Antioxidant FTC of Alclase

Subset for alpha = .05

treatment N

2 3 4 5 6 7 8 9

0.1% SPI 3
0.3%SPI 3
0.5%SPI 3
0.1%I15A1 3
0.1%30A1 3
0.3%I15A1 3
0.1%60A1 3
0.5%15A1 3
0.3%30A1 3
0.5%30A1 3
0.3%60A1 3
0.5%60A1 3

Sig.

1.2500

1.000

2.1000
4.0433
25.4933
34.1833
34.2033
39.2533
39.9900
42.8300
44.3933
44.8633
47.7900

1.000 1.000 1.000 .958 .060 1.000 .220  1.000

Solubility of Succinylation

na1nldlumsda

uals( )

Subset for alpha = .05

1 2 3 4 5

0
15
30
60

120

Sig.

4.8200
7.7100
9.7233
11.3100
14.5100

1.000 1.000 1.000 1.000 1.000
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Antioxidant ABTS of Succinylation

Subset for alpha = .05

treatment N 1 2 3 4 5 6 7 8 9 10

0.1% SPI 3 4.7067
0.3%SPI 3 7.8400
0.5%SPI 3 10.8133

0.1%120Suc

W

16.5267

0.1%15Suc

w

17.0867

0.1%30Suc

W

20.5600

0.3%15Suc

w

20.8400
0.3%30Suc

w

24.8200

0.3%120Suc

W

24.9300

0.1%60Suc

w

25.5467

0.5%120Suc

W

28.0133

0.5%15Suc

w

29.576729.5767

0.1%60Suc

W

30.9233

0.3%60Suc

W

34.3967

0.5%60Suc

W

44.4833

Sig. 1.000 1.000 1.000 .533 .755 447 .088 .140 1.000 1.000
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Antioxidant H,O, of Succinylation

treatment N

Subset for alpha = .05

1 2 3 4 5 6 7 8 9 10

0.1% SPI

0.3% SPI

0.5% SPI
0.1%15Suc
0.1%120Suc
0.3%120Suc
0.3%15Suc
0.1%30Suc
0.5%120Suc
0.1%15Suc
0.1%60Suc
0.3%30Suc
0.5%30Suc
0.3%60Suc
0.5%60Suc

Sig.

3
3

2.9033
5.13335.1333
7.0033
11.9600
12.5400
19.1900
19.3667
27.0400
30.5667
31.8600
32.3033
37.3967
50.2467
53.5500
62.2933

078 137 .639 .886 1.000 .190 1.000 1.000 1.000 1.000
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Antioxidant FTC of Succinylation

treatment

Subset for alpha = .05

1 2 3 4 5 6 7 8 9 10 11

0.1% SPI  31.2900

0.3% SPI 3
0.5% SPI 3
0.1%120Suc 3
0.1%15Suc 3
0.3%120Suc 3
0.3%15Suc 3
0.1%30Suc 3
0.5%120Suc 3
0.5%15Suc 3
0.5%30Suc 3
0.3%30Suc 3
0.1%60Suc 3
0.3%60Suc 3
0.5%60Suc 3

Sig.

2.6533
4.2167
14.7833
15.6567
19.9100
22.0700
22.2800
24.3733
28.1733
28.2767
28.3800
34.7300
36.0167
42.6100

1.000 1.000 1.000 .132 1.000 .712 1.000 .733 1.000 1.000 1.000
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