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Effects of Transglutaminase on the Gel Strength of Tofu

ZHANG Tao', MU Wan-meng*, JIANG Bo', NI Yi-hui?
(1.State Key Laboratory of Food Science and Technology, Jiangnan University, Wuxi 214122, China)
(2.School of Food Science and Technology, Jiangnan University, Wuxi 214122, China)
Abstract: The effects of transglutaminase (TGase) on the gel strength of tofu were studied. Single factor and orthogonal experiments

showed that the ideal tofu was obtained by heating the soy milk at 50 C for 1.5 h under the following optimal conditions: 9% of protein in soy

milk, pH 7.0, TGase 0.8 U/g protein, and the ionic strength 0.3 Under these conditions, the tofu showed nice sensory quality and its gel strength

reached 148.6 g.
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Table 1 Factors and levels of orthogonal experiment

AGRE B(E  CEZ/Ug%é

KF /) ) ) D(&TH&E)
1 37 0.5 0.27 0.2
2 50 1 0.53 0.3
3 60 1.5 0.80 0.5

1.7 EETEE
=2 REITFEEET

Table 2 Standards of sensory evaluation

AR A *F ki %
ERES 8~10 7 4~6
Ak 8~10 7 4~6
Bk 8~10 7 4~6

eI 8~10 7 4~6
AR E 8~10 7 4~6
B 8~10 7 46
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Table 3 Effects of TGase levels on tofu gel strength
B2/ Ulg&&/%) 0067 027 053 08 1.1
BIRRE g 334 43.8 543 498 443
R 3 FizR, B TGase MSINEIIIEIN, HRM)
BRI K, 24 TGase WRIIEAN 0.53 U/g HE A
JRI, AR A IRER R e KON 54.3 g, /& TGase #NH
B4 0.067 Ulg 5 H SN BER R 1.6 £ FE)S, BE
% TGase IR —DHEK, B RIS A K.
Sakamo! % TGase BHIE SN e-(y- B ) MR
2 (GL) (& BT IE , IESE GL 1) & & BE% TGase
WRBERIT TR, X AR SEI6 R B I A2 4K
FHAF o
2,12 GH[fpH
F 4 TR oH X EERIEE RN
Table 4 Effects of pH on tofu gel strength

pH 5.0 6.0 7.0 8.0 9.0 10.0
i%iﬂi?&/f*i/g 158 487 542 357 304 17.9

M2 4 ATA, TEARF pH R RIS 58 R I 5
ANAo 4 pH A 3.0 B, 2 K EVTTEA RETE UEERR s
pH A 4.0 I, PR RTLRLIIEIRIRTS, ATEQCHS I &
JEHEZ M pH N 6.0 F1 7.0 I, 1RRKIEER SR E K
Iyl Es 48.7 g Al 54.2 g5 pH =T 7.0, i pH 34K,
B R SA, TE pH o~ 10.0 B RIS AL
N pH 7.0 I 1) 33.1%.

R Z pH s — 0 T 5% e B s PR AR 1
TGase HI#IE pH 2 6.0~7.5, TGase 7f pH 5.0~7.0
JEEN A SEEE, pH /NT 4.0 5 pH KT 9.0 iHiZii
AFasE, £ pH 3.0~4.0 T 37 CHRRJL/ING, BEER
Few ES B TR KT 4 B R (VA R
SRR 1 A ELAE R AR s K A FE A e A 2 1)
(R, JE I SEMAEE I B RS54 o
213 BN

WSS Fron, BHAE R AR, A R e
IR FELE T T Jeid i AL K 2R /M 2. 50 °C
I, R REIR IR ROR, 543 g: 60 CTH, &K
SRIEON 18.6 g, ZIN 50 CHFAY 1/3; 1 70 CHY, 3
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Table 5 Effects of temperature on tofu gel strength

BE/C 25 37 50 60 70

T E>NaCl IR E>B > 1a], Hory, JREATE Fomas
fe FEMF
7 8 [EXKIOHIBR 4L
Table 8 Results of orthogonal experiments

BARiEE/e  31.8 38.8 54.3 18.6 12.1
R EE AR . HEIRIE™), TGase HUFGE R
LLE R 50~55 'C, KT 60 CHY, ZRFHKIEE™
Ho XEHALIGETMFE, 260 CHIT0 CHf, Hg™
HIRWE, ORISR R AR, HAEZKT 50 C
I R R
2.1.4 [ Vi Ta]
7 6 B RIRiBINT S I8 A 0R R H S
Table 6 Effects of time on tofu gel strength
i IE)/h 0.5 1 1.5 2 3
BIGRE g 30.5 54.5 493 41.7 394
W5 6 i, BEAEBEIE RIS (a5, R Rk
JRBHRRE 2 FE /NG KR R/, I HARR WIS KA
KT BEERANES . R RIGRERREAE 1 h k3]
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[F1 vt AL 3 A 0T () AH LA AR A oK
2.1.5 BB TIREE
F7 MBETFIREN D IEERIEE KIS
Table 7 Effects of ionic strength on tofu gel strength
BTRA 0.1 0.2 0.3 0.5 0.6
BRRE /g 79.3 91.2 102.7 733 66.6
W 7 fos, BTN 0.1~0.6 I, AR
BRI T B IR O TR R B
TRFEM 0.1 2540 0.3 B, HER IR E T LT 2 B3,
0.3 MEF R mEE 102.7 g, B THREEE—2Hm,
JR 5 LW A N B
REVAR T, OHLER RS e B v BT
A RO s AR [R] FEAT T AH ELHE e, RIS In 1 S B
SRKME, BEE 5K, T EARS T 5
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SR, A R N, RS EARAEK
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H13.0, B C AEN 189, BT5RE D IR EN
30.0, JirRASZNA R B R L (1) % R 3R E IR R A2
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AGRE B(ETE C(B&Z/U/lg D(BT3%

— g gz 7% R
P ey /o) ) F5) ) BRI /g
1 37 0.5 0.27 0.2 525
2 37 1 0.53 0.3 952
3 37 1.5 0.8 0.5 74.1
4 50 0.5 0.53 0.5 80.0
5 50 1 0.8 0.2 104
6 50 1.5 0.27 0.3 109
7 60 0.5 0.8 0.3 56.4
8 60 1 0.27 0.5 26.3
9 60 1.5 0.53 0.2 54.9
K1 739 663 62.5 70.4
K2 97.6  75.1 76.7 90.1
K3 492 793 81.5 60.1
R 484  13.0 18.9 30.0
23 TJiES
XPIEAE SR FR VR AT TT Z 000, S5 R K 9.
xR9 HENH

Table 9 Variance analysis

FERE  AREFAA BAWE Flb REM
A 3509.607 2 2442 ok
B 263.247 2 1.83
C 581.887 2 4.75 *
D 1394.180 2 9.70 ok
iR 578.92 8

E: 3 ¥ Foos(2.8)=4.46, Foi(2.8)=8.65. ** k=& AR %,
R TFRE.
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IR 2500, e T SR RS ACsDs,
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Table 10 Comparation of tofu gel strength
2RAE  BBREE AEEZE 2B KEJE
BIRR A 148.6 81.3 599.7 602.8
2.5 EEESR
F 11 REREESER
Table 11 Sensory evaluation results
BRATE BREE ABER WMER KEJE

&iF 8.5 8 6.5 6

AR 9.5 7 6.5 6
R 8.5 7 7 6.5
i 9.5 4 55 55

wmINE 9.5 8 4 4
BE 8 45 8.5 8.5
BARIE S 45 38.5 38 36.5

MR 11 TLLE H, BHE S 55 G R, £
AR, RS AT AR A B S . M
JE§ EARAEANUL b D75 LR N IR S R RO AE L,
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