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Effect of Polyphosphate on Tenderness and Water-holding Capacity of Beef Tripe

GAO Fei-fei, WANG Rong-rong, YAO Yao, ZHANG Ya-wei, PENG Zeng—qiﬂ<

(College of Food Science and Technology, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: This study investigated the effect of different polyphosphates on the tenderness and water-holding capacity of
beef tripe. An orthogonal array design involving 9 experiments of 4 variables at 3 levels was used to establish the optimal
combined treatment with three polyphosphates based on shear force, weight gain ratio and cooking loss for improved
tenderness and water-holding capacity of beef tripe. Results indicated that pyrophosphate had a significant effect on the
tenderness and weight gain ratio of beef tripe, and hexametaphosphate also had a significant effect on the tenderness and
cooking loss, but the effect of triphosphate and steeping time was not significant. The best results for tenderization of beef
tripe were achieved by 24 h steeping in an aqueous solution containing 0.4% pyrophosphate, 0.4% triphosphate and 0.3%
hexametaphosphate, while 36 h steeping in an aqueous solution containing 0.2% pyrophosphate, 0.2% triphosphate and 0.2%
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hexametaphosphate provided the best water-holding capacity of beef tripe.
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Table1l Factors and levels in orthogonal array design
K LS -
AFERRIRIUEN % B SBRIREN % CONmRIREN/ % D2 1)/h
1 0.2 0.2 0.2 24
2 0.3 0.3 0.3 36
3 0.4 0.4 0.4 43

JT AT 534 HMS Exceld# 7 44 1%, i FH OriginPro8
SRABKAFALERE A, FERHISAS 8.01347 75 Z= /0 b, Wik

JiZENTRON 2, i 1] Ducan’s Multiple-rang testi47 £
R

2 ZRES

2.1 IEATIREE AT AL R
TSR SR X2 AL BY D) I . I F R . 28BN 52
HEASIRI 25 0L, W2 TR .

£2 LEXRBRER
Table2 Results of the L,(3‘) orthogonal array design

s B3V I {E/N WER/% PRI %
1 18.222+1.412 8.780+3.045 30.041+0.424
2 20.623+1.754 9.995+1.349 35.436+0.310
3 17.365+£0.144 13.856+1.424 35.097+1.773
4 18.503+0.038 10.751+£1.281 36.742+1.813
5 17.065+0.511 8.272+0.559 33.435+0.119
6 17.970£0.005 10.514£2.847 32.180+0.839
7 13.768+0.389 5.477£0.551 30.289+0.799
8 15.543+£0.514 7.96440.499 33.481+0.630
9 14.395+0.120 8.060+0.890 39.292+1.091
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Table3  Analysis of variance for the shear force of beef tripe

ARRKIE AR REL ¥IME F P
FERERR U B4 2 57.8073  28.9036 44.99 <0.0001
— IR TETR AN 2 4.5206 2.2603 3.52 0.0743
N RN 2 9.7862 4.8931 7.62 0.0116

Vi) 2 24617 1.2309 1.92 0.2027

R 9 5.7820 0.6424
AR 17 80.3579
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Table4  Analysis of variance for the weight gain ratio of beef tripe
BRI B T B F P

FEWEIR U Bh 2 44.0076  22.0038 8.0700 0.0098
RN 2 21.1097 10.5549 3.8700 0.0612
7 Ui i R 2 0.8800 0.4400 0.1600 0.8533
WA [A] 2 22.1734 11.0867 4.0700 0.0551
R 9 24.5270 2.7252
A S 17 112.6978
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Table 5 Analysis of variance for the cooking loss of beef tripe

BRI HHE V5 Al B)ME F P
IR VU B 2 2.1913 1.0957 1.0200 0.3982
— R TEIR AN 2 30.1900  15.0950  14.0800 0.0017
7 M T T 2 92.9779  46.4889 433500  <<0.0001

BB 2 18.9219 9.4610 8.8200 0.0076

R 9 9.6522 1.0725
S 17 153.9300
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Table 6 Effects of the studied variables and levels on the tenderness
and water-holding capacity of beef tripe

SES KF BIOIMEN W% 8RR
o 0.2 18.7370° 10.8772° 33.5248"
FEWER . . .
s 0.3 17.8460 9.8456 34.1190
7 0.4 14.5690° 7.1671° 34.3539°
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14/ % . X .
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48 17.1370 10.8572 35.1068
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