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{EWFHEAT . TGase WAL SCHRUGE IR IELIE A K173 B8 8 1 DI REAs Pk A9 F 52 17

R4, JH 1 mol/L NaOH 35 pH {5 % 8. 0, % iR FE
PEEC T h, B0 30 min(8 000 remin ") , B F VW&,
1 mol/L HCI 77 pH fEZ 4. 5, #5.0> 10 min(8 000 r+
minfl) y El%?b/ﬁ?ff%, bﬂ£%¥7j(, H 1 mol/L
NaOH #4745 pH fHZ 7. 0 fHH 58 /0w i, 22 8 7K
BHT 24 h R URT BRI A A6 43 B R 1 (PPI).
1.2.2 TGase X IR K

W PP LR AR 5T £ 70 B0 2% W, TR
W pH HZE 7.0, N A TGase (SN 0. 5 g/100
g ) 1637 CHM IR 30,90 ,240 min, I 54
PR RIS PPT ACEREE S
1.2.3 SLRRGH &

FH 2% 88 7 7KO8 B ERE O B0 R B T A Bk
2% FIVRI, T pH AE N 7. 0 BHATR S oK % R
TN 4 RS, R APV ¥JBHLEE 30 MPa 3%
il LR
1.2.4 HRBRFMAE %

PR FLHE BH €4, i ( size exclusive chromatography,
SEC). R Waters 600 1= 2L A & 4t , L) Protein-
Pak 300SW 1E R 40 #r k(70 B8 H R 1 0 ~40 J7
u). HHAEAHE 0.2 mol/L NaCl A9 50 mmol/L B2
SETR (pH 7. 2) SR AN, 28 BEE (0. 45 pum)
Jaly & HIE W (0.01 g/mL) ¥E#E T Protein-Pak
300SW ( FERERE K 20 wL) , 2R A IE R BEM, i dE h 1
mL/min,Tﬁ‘?'ﬂU?ﬂif(ﬂ{] 280 nm.

1.2.5 ARRZWESRMZE A iR

AB7K — F ¥ ( O-phthaldialdehyde, OPA). #ET
FREL OPA 40.0 mg % f#F 1.0 mL FEEH FEImA
0.2 g/mL i+ ZBE R AN 2. 5 mL, #I#P (0. 1 mol/
1)25.0 mL, B-FiH: LW 100 L, )5 HZE K E R
)50 mL. MERT, B4, 0 mL OPA 7 T4, hn
A 200 WL A IRA AT A 35 C RV RN 2
min, J5F 340 nm FIWEE A,,,.

1.2.6 EfFEemE

1 0.01 g/mL 2 H BT T 2 pH {H4 3.0 ~
10. 0, 250> 20 min(8 000 r-min ") , FIF W & M
JER FH Lowry 3250052, F FH 2R 1035 2 74 (BSA)
Z: bR E R 2R U 5E 500 nm AEWOGIE. HRAERE
s HRER B B i R VR AR T R R A B
1.2.7 KA egmE

HU1 g FUIRIEH 1000 g 2585 1K Fi B, % KL
JEE A3 A SN 58 LR T R F /N B He A A, MR 4R A
KB CRBE B RRES T R BRI d,,
SRFOEIRAL d AR50

dy, = 2 nid?/ 2 nidf;d% = Z n;,d?/ 2 ”id?a

R, n, BEHREN 4 BIEHER B
1.2.8 sULprFaz

Iia) il 28 B B FLR I S I 0. 02 ¢/ mL 1) B &4
VW, 1 B AN TE FLOR P e A T VR R IR 2 x
10 “*o/mL, LISl LR P i ik o A K SR
B 10 mL 5 %€ 20 B U088 b 8% IR0 55 2% 1 7
B 20 RICRILITZ M . LT R0 3Lbr 2
(14 i 3 55 PR e 1 LA
1.2.9 EZT7#afHnE

K 22 /R AR (DSC) VX HR FRE A A A8
T OLHEAT oM. R S BB I R R 0.2 g/
mL (VAT R 20 pl BEVR E TR &b, R % )
A B E N 30 mL/min, 7E 25 ~ 120 C #4744
I ZEN 5 °C/min, RSB HEEENS
B PP 20/ DSC £k, R A Q100-DSC 43 Hrf it
AT, N5 B 8 LR A e ) A8 PR IR (T,)
ASPEIREE (T,) FASVESE I (AH) .
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2.1 EFHEBRBRIE S HT

LAY BB 11 (PPL) 48 TGase A6 38 B[] i}
[ 5 HAL 4 ) SEC EIREmE 1. nf LR, 5 A%
B4 SR ARE XS L, 28 TGase #4638 5€ 30 min f5, PPI
oL (BRI ] 2928 4. 8 min) % 1 W
38N, HLBEE AT ] 4E 4 22 90 min & 240 min,
A S RAWIE . SEC KR 28632 PPI Y
WIHETE TGase FIMEALAEH TR F R RS
Yy, H A I AR 52 5 AR ) Fr 2B 4 T 34 .

BI1 TGase ARMEILI T PPL AR H) SEC 3%
Fig.1 SEC profiles of cross-linked PPI samples by TGase
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AT REE 2. HE 2 7TLUEH  BEE TCase fi#
AU AZ TR [B] AU SEK: , PPT FE S OB OGIE A, 5 R R
HOULH PPL R B AR F EE L. XN
K TGase & 8 1 5 52 B¢ 3 22 il i AL 25 1 o ik
HE P A R R I (Gln ) 19 ~y-Tok e 5 Rt 2 1 3% 3k
(Lys) B e-2 3k 2 [0 JE Wl 5 KA f 4 ( G—L 42 ok
SCELLME AN A B ERES S G—L#WIE M, ik
23 B A A T s BB R S P G—L R
B, A A ST SE TGase TEMEAL A W25 0
TOKEH MEEARN TSR A hERS /0T
BT R, 2 BOZE SRR PPT A AR R
TGase LA [A] A 4 K i 2 1, X — 25 5 5 SEC 4
M FAHFF

%2 PPl A& &2
Fig.2 Changes in free amino groups of PPI

2.3 TGase Xt PPI iAf# MR R0

15T 1 I AR R 2R B AR Y E A
. TGase ZCHRALFEXT PPT ¥ ff Ik B 5% i an /&1 3, ]
VA 5 PPLIRIAFEAH L, BEAE SCIBE I [A] 1Y ZE 4 | 58
CREE (R BEIN , PPT AC I I 1A B 5 8 il 1k 120 M R AT
R TN RE WA S A S5 AR Ak T g
AT RN EERE. BRIELEEA,
TGase ACHRALHL R A 2 S BHe £ |\ £ U5 MWE N
VEFRPE A R %S00 Babiker 251 9% & R4S Bk
JE B R G A TE pH (4 2.0 F1 pH {H 4 8.0 ~12.0
Ao LA It A TR . X AP S R LY 22 BT e R
A FANEE W & A 7 Al il 5 850 A T AS 8] Jor
FEL
2.4 TGase Xt PPI ZL4L MR 2200

A 5T A LA R T DL DCEL T & i LR Bk
JE AT FLIT R AT LR G PPN, TGase 3RS
PPL FUARWORL B 3 A0 i A2 fb n &l 4. & 4 AT LR
i AZHRITE] A 0,30,90 min i LIk BE 1 5 PG
G3A SIS A S IR IS R] ) 3 e T W 1) R A Ty

B3 TGase SZHAS PPL I i1 S0
Fig.3 Effects of TGase treatment on solubility of PPI

1] fii % , (H 268 0 FLOBURE BLAR B/ T 10 wm (2
MSCIRIT (]34 0 2] 240 min B, FLIBCRLEE AR SRy XL
oA, Eﬁ*iﬁz?L{4§l$ﬁ*¢(jt? 10 pm) Bt G AR BLZY
N 32% . X ATRESE TSR A8 B A R
V@ﬁﬁfﬂﬂ%ﬂ(&ﬂﬁﬁ]ﬁ%ﬁfﬁEP?E/?ELLL{*Z@J
K TR, DT S ECFLIBOBORLIE R FUIRBORL AR
B 1. HE 1 TLIEH , TGases Zb PR [H] 8 1
90 min J& ,dy, K d B ZE G, FI TGase Ab BT
Ay, 3 W3 o) e B A TS PR R

K4 IR TGase ZZIRIN [EIX PPT ZLARECKLIE 7341 AR IR
Fig.4 Effects of different TGase treatment on particle size

distribution of emulsions made with PPI samples

x 1 FURHCF Rk R R AL

Tab.1 Changes in mean particlesize of emulsions pm
PPI 3ZHR I [H]/min
PR
30 90 240
ds, 1.714 1. 746 1.812 2. 607
dy; 2.012 2.256 2. 898 9.239
FL AT A S B e FLOIR U RS R T 1Y T 4 A

TGase ZZHCHT IS PP ZLAR M FLAT R 6948 16 UL A 5.
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IS AT LLAE S, 24 PP A BEAT[E] AL O 38 2 90 min
B A A B LT 2R A, R WL FUR RS PR
At R T R & o T QR e A T S8
SERE TR BE N, B A IR W R T I R 2
Ji T 0 B 1A R JER BE MU AR g T, R G
B35 I IOk S S R L R SR A L Y
PPI A2 BRI [E] 14 2 240 min B, HFLARE 9 FLAT R 2
1 T H e, L PR AT 8 2 Bl SRR BE i e — 25 14
BRI it 2R B T S BOL 2L RS e A
FEAIK. P mT 0, 38 B AC A A1) F PPL 2L AR e P

3 .

KI5 TGase sCHEXT PPIFLRIEFLT A A5
Fig.5 Effects of TGase treatment on creaming index of

emulsions made with PPI samples
2.5 PSR

PPI N HAZ M DSC &3 5 40 M 25 S UL E] 6
2. & 6 AN, PPL AR s 15 3 2 A A~
PR E PL AN P2, 43 o0 Sy 2 43 AR A A KR
( Conarachin) FIFE A= BRI H ( Arachin) B9 A8 PRI | H
W Arachin A9ZEPEREE (P2) H Conarachin (P1) %
5. PPL 28 TGase fEALZCHK 90 min A1 240 min (Y52
Iy 349 5 S A8 0 (E I R (AT ] U
T #% i .

MFE 2 AT LLE Y B A AC K R R] 1Y SE 4 K& PPI
ACHRARFE Y42 5, PPI 4H 43 Arachin #1 Conarachin i)
ARV IE (T,) SRR (T,) B2 mE s
W] TGase sCHRJG PPI 25 1 20 73 A P AG & TEAT T 1
F P XA RE I N T TGase AL A 2SS B 1 7
AT R ER R ARIE M AT = T AR
FETE. TGase Z8HK 5 PPL 4 2H 50 R MEXS(E (AH) &
ANV R B2 T B, 3R I il 02 s Bk A T E — o AR 2
EREAE AR AR BMRE , TCase &
WA PPL S W) A8 PRI EE (T,) AR PEIRLEE (T,) 38,
ARPESAE (AH) BEAK, R B TGase ZCHK ] fiff PPI #4%

K6 PPI B HLACHR ™ My DSC [l
Fig.6 DSC thermograms of PPI samples with

or without TGase treatment

MR, DIEF S A B TGase 1] H 5 K G40 55
BRI T AR AR

K2 PPL A R A
Tab.2 DSC characteristics of PPl samples with or

without TGase treatment

AR WwAERREH
SIS T / T,/ A T / T,/ A
e /T AW T T/ AW
C c  (Jg') T < (Jg™)
0 84.41 88. 16 0.49 92.97 99.22 7.69

30 85.03  88.59 0.38 93.34  99.68 7.01
90 86.29  89.47 0.23 94.03 100.84 6.03

240 86.82  90.05 0.31 94.51 101.97 6.62

3 & #

AT B R 14 TGase AL AR 5 1T {f PPI
Fe kA=A TR B AR TR R AW, HiE
IR ] A ZE 1 (30,90, 240 min) |, A2 BEFE BEHE
WG PPLRES A 2 & /b, AR R
JR AN ( G—L ) B0, B S B Ao (] fr) sk 384
A SR AT AN SR A T S B PP i 1 BRI
AT R] 3 90 min Ji, FLOIR R 2 1w FHOF Y R AR
(day) SEBPIRLAE (d,y ) B 21, D ke SE BB )
(AN BTG, 75 WK S BOLZLAR IS PR )N 5 [RIEE ) DA
FHTRKT , TGases FRHIPESZHK (37 CACHK 90 min)
AT HIE B PPT LR e e 1, 2o B8 A8 Bk I 1 2%
SEFAAEEEN T, AN, TGase 22 Ed PPI A8
PERLEE (T,) B4, 254515 (AH ) FEAK, 2B TGase
ZER AT PPI RS e PR 4 .
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Effect of TGase Cross-linking on Functional

Properties of Peanut Protein Isolate
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(College of Light Industry and Food Sciences, South China University of Technology, Guangzhou 510640, China)

HE Peng-chen

Abstract: Transglutaminase (TGase) was used to modify peanut protein isolate ( PPI) and the effect of

different incubation time (30min, 90min and 240min) on the functional properties of PPI was studied.

The results showed that TGase cross-linking induced the change of PPI subunits and the formation of high-

molecular-weight polymers. when the incubation time of TGase cross-linking was increased, the decrease

in solubility of PPI was observed. It was found that limited TGase cross-linking (37 “C, 90 min) could

obviously improve the emulsion stability of PPI but overtreatment could result in the decrease of emulsion

activity and stability. The increase of Td and the decrease of AH showed by DSC analysis further proved

that TGase cross-linking could increase the thermal stability of PPI.

Key words: transglutaminase; peanut protein isolate; cross-linking
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