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Effects of transglutaminase on the water-holding capacity
and microstructure of minced beef
DONG Jian-guo' ,LI Mao-hua’ ,PAN Run-shu' ,PAN Chang-qing’ ,MA Rui-fen' , MA Han-jun" "

(1.School of Food Science, Henan Institute of Science and Technology , Xinxiang 453003 , China;
2.Kaifeng Institute of Technology, Kaifeng 475000, China)

Abstract: In order to make full use of low-value minced beef,the effect of transglutaminase treatment on the beef
sausage based on minced beef were investigated.On the base of single factor experiments, response surface
analysis was applied to study the factors of beef sausage.The results showed that. the optimum conditions for
cooking loss of minced beef were determined as 0.3% transglutaminase concentration,20min reaction time and
30°C reaction temperature. The optimum conditions for water — holding capacity were determined as 0.4%
transglutaminase concentration,20min reaction time and 30°C reaction temperature, and under these conditions,
the major indexes of the obtained product could be significantly improved, whose microstructure was more
regular.lt could be concluded that appropriate transglutaminase treatment was a promising technology since it
could improve the water retention and microstructure of minced beef.
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Table 1  Factors and levels of
response surface experimental design
K = ? ; ;
A B (%) B i [i] (min) CJE(C)
-1 0.1 20 30
0 0.3 40 45
0.5 60 60

NW B A6 . = B8 Supavititpatanzi161 S RN ¥ E
2B K BRI I U0 10mm  JEEE BRI & 2 D,
Je+ B 4P R s 4, Al TA — XTplus J5T 14 43 1Y
Hold Until Time MR HEITH LR HRHETE N E,
M S8 - Rk TS P/50, R 4F 10kg &% 77 7K 4
3min, P HTEHE 2.0mm/s, M3 B 0.5mm/ s, iR [\ 3§
JE 10.0mm/s, filh & 71 Auto 2y 10g, NW (% ) =100 x
[1-(D-E)/D], £ 4bBFE 4G 3 K.

WHC = (100—CL) x NW,/100,
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Fig.1 Effect of different concentration of transglutaminase

on cooking loss and water—holding capacity of beef sausage
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Fig.2 Effect of different reaction temperature on

0

cooking loss and water—holding capacity of beef sausage
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Fig.3 Effect of different reaction time on cooking loss and

water—holding capacity of beef sausage
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Table 2 Response surface experimental design and results

wwn A B RRBRE KT

(%) (%)
1 -1 -1 -1 36.43 36.43
2 1 -1 -1 38.00 38.00
3 -1 1 -1 29.66 29.66
4 1 1 -1 28.11 28.11
5 -1 -1 1 33.46 33.46
6 1 -1 1 37.64 37.64
7 -1 1 1 33.87 33.87
8 1 1 1 41.39 41.39
9 -1 0 0 43.74 43.74
10 | 0 0 46.14 46.14
11 0 -1 0 42.01 42.01
12 0 1 0 45.94 45.94
13 0 0 -1 25.34 25.34
14 0 0 1 38.78 38.78
15 o 0 0 43.84 43.84
16 0 0 0 39.33 39.33
17 0 0 0 41.27 41.27
18 0 0 0 38.58 38.58
19 0 0 0 43.77 43.77
20 0 0 0 39.63 39.63

P [0 1 A5 TR AT A5 28 28 40 2 S AR 7 T80 05 7
/(1

BRI, Y = —96.4554 - 58.6042A —0.8542B
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3.0596C + 0.1599AB —0.5541 AC —2.8855 x 10 ° BC —
32.9200A%-7.0448 x 10 *B’ +0.0405C’ ,
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N 3, RSB BTV Y, PRITLHS AR B9 R {E 5351
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SN EE 30°C s SEEG X e AR PEAT T 3 SR IE , 34T
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®3 AR AT 5 RE AT

Table 3  Reliability analysis of

two established regression models
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Fig4 Response surface of the effect of experimental factors
and their mutual interact on cooking loss of beef sausage

] 4 AT, Ab 3 A AR BOE Y0 BN, B Y 28
PR R A B A B I 2 S T S BT
R 5 sk B 1 T v 22 RS TR R A R A A A (]
B SE R S B T R 3 o oy Vi B8 2 5 M A i 25 2
PRI B LRI B, R Sy il 0 S g B[]

FH &5 BT, b 3 S5 A4 AR BOE Y R Y, R AR
KPR B A 0 18 i &2 56 R R B A, BE A B
(] 4 I 52 58 VT T R a3, il 2 T ) T e 2 B S
TR T e, HRE AR A 5 e R A A
e ARAR R R ] TR ]

2.3 TG EX 4 KM EHHI R

A% TG (0.4% 60min 30°C ) &b BH , i F A
FfEEUE , B E 6~ &l 7 AHMER I, Bgab 215 4 P s
TR T 2R T O R AH S dH B IS T LA
/NELRE D T BRZH ) 2 B0 OSSR R, BrbE
W MEAE B2 I A R R I, W EE 4,

148 5014z 200w

Tt

KIS Ses MR R HAS AR
XoF 24 PR PR KA i ) i )57 b T

Fig.5 Response surface of the effect of experimental factors and

their mutual interact on water—holding capacity of beef sausage
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Fig.6 SEM micrographs of beef sausage (50 x )
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Fig.7 SEM micrographs of beef sausage (5000 x )
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