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Effect of Transglutaminase on Properties of Soy Protein Isolate Film
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Abstract: Effect of transglutaminase (TGase) reaction time on the properties of TGase-modified soy protein isolate (SPI) films
before casting was studied. Moderate TGase reaction of film-forming solution (< 60 min) before casting facilitated the
improvement of mechanical properties of SPI films, especially the tension strength (TS) value. However, TGase reaction time
should not be excessively extended, because precasting TGase reaction could result in the aggregation of SPI components and
decrease of soluble protein content. When TGase was used to modify SPI films, on the one hand, TGase reaction could induce
the cross-linking of protein; on the other hand, excessive cross-linking could lead to the precipitation of protein. Therefore,
appropriate reaction time for inhibiting aggregation induced by TGase during the cross-linking of protein is very important for
TGase-modified SPI film.
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Table 1 Effect of precasting TGase reaction time on the proper-
ties of TGase-modified SPI film

fEM

R Imm TSIMPa EB/% MC%  TSM% ()
I [i] /min

O(%fHH) 0.088 £ 0.002 3.75 + 0.30 1245 £ 11.8* 21.3 £ 0.3* 31.3 £ 0.4* 500 £5.7°
30 0.096 +0.004 392 +0.25* 106.9 + 14.0* 22.4 £ 0.6° 32.8 £ 0.4 57.8 £ 4.0
60 0116 £0.003 417 £0.19° 643 £9.9° 22.0 £ 0.4° 32.1 £1.2° 58.7 £ 4.6
120 0.125 £0.006 2.57 £0.20° 553 +£7.6° 21.8 +£0.5 32.3 £0.8* 60.1 £ 6.2

W WA ERE AR R Z T BEP <0.05); §— M2 2 R
EH3I~10 KMX £ 5.

M 1 mT DL, v R IO I I 4 BRI (3 0 ~
60min), T SPIEM TS AH, i K s e fr) Al 1 )
M43 BRAIG TS (45 ARG B TTAGAE I R0 JRBEAR L) . B
VBT A P 8] £ 28 B0~ 120min),  SPI i [1) EB &
I T A o 3K/ 5 SR U0 B S AT o I 948 o i 11
VEIAE—ERL I AR T TGase et SPIJEHLAR 2
e, KRR TS . i —Jrim, vERET 0 R 4E Ak
23 TGase T SPI AL R DU . Hk, i
TR NSO IO

T ACHT AR X TGase Utk SPI L) MC {HAT TSM
)L T-3A W (R 1) . SR, A I R 30min
N, WER T TGase etk SPI B 1) 3 I i /K
(P <0.05). X—ILG SN T i REHTEEAFE FH IS n T SPI
7K T K T B R IR R



28 2010, Vol. 31, No. 05

86iltl=

XAERNBESE

212 VTR FH AN R TR J5 R RS 0 B pg o
H ) AR R T

T ST AT AR 6 TGase defE SPI
JSE It R R E MR, MNTHOUL IR A7 S8 000 S T I A FH R e
AR G AT G s,

G EMEAEAERE S IR R R, RO AL
PR O A T4 RE (R0 43, B e () i P O, ek e
SR s G R RE S AT BUR RS, R 2
BUBRE T 7 FE (38 43, BRI (R 6 Pk Pk . E BT AT 1)
MAREAE R, G (FImg), G (Pl L) b A4 A ) A% Ah A5 2K
SEAAMIA . HZ, GE MM nE s+ G, Ut
BT O T LB E o k. Rk, fEIXE
S G .

= 3
- - 60min
600 - % - 90miIn
(O]
500 f 3
v
o 400 020 406080100120240260 " 2
% 300 b [5f [ /min ,,-”"' /
[0} ..,./' o
200 + .,..--"’ ‘__,-’/ 1
100 | ’/

0 200 400 600 800 1000 1200 1400 1600
IS TH] /min
1~4. 53 1EM 5. 30, 60, 90min;
N R AL 0~160min [ E .
B 1 EEET SPI 5 TGase {E AR A (8 f#Rei% 2 (S35 2) Rt
feRtims L
Fig.1 Change of storage modulus (G’ ) during precasting reaction
between TGase and SPI
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Fig.2 Change of insoluble aggregates in film-forming solution
during precasting reaction between TGase and SPI
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Fig.3 SDS-PAGE patterns of precipitates in film-forming solution
with different precasting reaction time
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