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Study on papain venison tenderizing methods
LI Li-jie, YANG Zhi—hua”
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Abstract: The work was to study the processing parameters of venison tenderization method,namely papain
tenderizing. The effects of papain tenderizing were evaluated by different concentrations of acid proteinase
(0.02%,0.03% and 0.04% ) and different processing time (30 60,and 90min). As for the enzymatic venison
tenderizing,results of shear stress,masticatory forces,elasticity,pH,and the free amino acid contents indicated
that the values of shear stress and masticatory forces declined significantly (p<0.01) and fell by more than
50% ,pH and the free amino acid contents increased significantly (p<0.01). The optimal papain tenderizing
conditions were as follows:enzyme concentration 0.04% ,processing time 60min. In addition,there existed the
positive relation between the values of masticatory forces and shear stress(r=0.9721),and the negative relation

between the free amino acid contents and shear stress(r=—0.9356).
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Table 2 The results of shear stress, masticatory forces

and elasticity
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Fig.1 The change of shear stress at different enzyme

concentration and processing time
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Fig.2 The correlation of the shear stress masticatory forces
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Fig.3 The correlation of the and shear stress and elasticity

218 soi5=%em

A T

FH S0 45 ST 50, RE VA KT H S ) (L RE BY U] J1 i
YN/ , I AHSCHE 0T, AHOC R E 0 =0.9721D
225 (p<0.01) , HAH G O & w2 71~ i LARH.
G 1 S B D) S EAFAE IEAH DG OC AR 10 RE A oA
ARAER /N, 3 T i T R IR A SRR AL A 3 35 5 A
H 51 8O0 R AT RS A AR 0~4°C 4
TN VAN S A ) 2 TR 2 DR L T A AN B 1 R e A
77 AR, JOPioR P 25 5% mi i 50« HL&8 3 AH 5%
P23 M7, A 2E R B G=—0.007 1) A 5 2, HoAH ISP =6
RUE 3T, BT LA S5 B D) D B AH SCPHEAN K.
22 ARERESAHERE TpHUENE R
2.2.1 ARJNE AN BE R pHE S R3]
DL Y, 28 0h W A 5 11 I /K 8 I TR0 JEE TR TR p eI AT AN
FFEREE ) BT, BT s E0.29 L, 1, H A 3%
(p<0.01) .

R3O A B R P pHE S

Table 3 The impact of papain tenderizing on pH value

of venison

S pH B (ApHD
1 5.92+0.22 0.47
2 5.880.51 0.43
3 5.91+0.26 0.46
4 5.870.18 0.42
5 5.82+0.31 0.37
6 5.95+0.05 0.50
7 5.84+0.56 0.39
8 5.840.21 0.39
9 5.74+0.14 0.29
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Fig.4 The correlation of the shear stress and pH value
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Table 4 The content of free amino acids
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S == l] N
S (€] BB (mg/100g)  (mg/100g)
1 5.881 0.914+0.012 161.20+11.32 62.99
2 5.437 0.941+£0.028 179.67+9.63 81.46
3 5.376  0.951+0.031 183.37+6.32 90.16
4 6.106 1.030+£0.045 175.16£9.36 76.95
5 5.531 1.083+£0.036 203.36+21.35 105.15
6 5.032 1.024+0.054 211.27+12.02 113.06
7 6.114 1.177+0.101  199.92+16.36 101.71
8 5.058 1.084+0.065 222.42+13.25 124.21
9 6.941 1.533+0.112  229.83+7.38 131.62
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Fig.6  The correlation of the shear stress and amino acid content
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Table 5  Analyzing the orthogonal designs results

SR A B YD) 7 BRI (%)

1 1 1 47.9
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