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Response Surface Optimization Cold Fresh Donkey Meat Compound

Natural Preservative Formula

WU Dan-feng, ZHOU Xiao-yan, LI Xu, ZHANG Hai-feng
(College of Tourism and Culinary Science, Yangzhou University, Yangzhou 225127, China)

Abstract: The response surface methodology was used to obtain a natural composite preservative formulation that could be conducive to
the preservation of chilled fresh donkey meat. Ginger ethanol extract, eugenol ethanol extract and Nisin Z were used as antimicrobial agents. The
single factor experiments were also conducted. Response surface methodology was used to investigate the effects of three natural antimicrobial
agents on TVB-N and sensory score, and to optimize the formula. The results showed that the effects of ginger ethanol extract, eugenol ethanol
extract and Nisin Z on TVB-N and sensory score were significant (p<0.05). There was synergistic effect between ginger ethanoll extract,
eugenol ethanol extract and Nisin Z. The composite preservative formula is: Ginger ethanol extract 41.07 mg/mL, eugenol ethanol extract 5.39
mg/mL and Nisin Z 56.28 mg/mL, vacuum storage at 4 ‘C for 15 days, the value of TVB-N is 9.48 mg/100 g, sensory evalution 87.44. The
results showed that the compound natural preservatives had better preservative effect on cold donkey meat, and had little effect on sensory
quality of cold donkey meat.
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Table 1 Response surface experimental factor level
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Table 4 Results of response surface experiments
Eoviil % % /(mg/mL) T %/(mg/mL) Nisin Z/(mg/mL) TVB-N/(mg/100 g) REED
1 15.63 7.81 62.50 13.54 73.32
2 31.25 1.95 125.00 13.36 65.39
3 62.50 7.81 62.50 9.87 76.99
4 31.25 3.91 62.50 10.48 86.02
5 31.25 3.91 62.50 10.76 84.42
6 15.63 1.95 62.50 15.13 68.29
7 31.25 7.81 125.00 10.56 63.19
8 31.25 7.81 31.25 13.57 75.02
9 31.25 1.95 31.25 1533 69.30
10 15.63 3.91 31.25 15.74 74.01
11 62.50 1.95 62.50 12.89 70.68
12 31.25 3.91 62.50 10.54 83.02
13 15.63 3.91 125.00 13.58 67.71
14 31.25 3.91 62.50 10.46 85.85
15 31.25 3.91 62.50 10.65 84.45
16 62.50 3.91 31.25 13.21 75.69
17 62.50 3.91 125.00 10.18 68.25
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Table 5 Analysis of variance of regression model (TVB-N)

R E B AV Fe B WA H7r F1& P&
AR 64.32 9 7.15 655.84 <0.0001%*
A% % 17.99 1 17.99 1650.97 <0.0001%*
B- T4 11.24 1 11.24 1031.30 <0.0001%*
C-Nisin Z 13.23 1 13.23 1214.52 <0.0001%*
AB 0.53 1 0.53 48.93 0.0002%*
AC 0.24 1 0.24 22.29 0.0022%*
BC 0.28 1 0.28 26.04 0.0014%*
A 10.22 1 10.22 938.08 <0.0001%*
B? 9.20 1 9.20 843.92 <0.0001%*
c? 13.99 1 13.99 1283.87 <0.0001%*
KRE 0.08 7 0.01
DL 0.01 3 0.00 0.27 0.8421
Yhig £ 0.06 4 0.02
B e 64.40 16

E: *.p<005, EfFRFH; **p<00l, EFMEF. HANK R4 R=0.9988, EFARE FR A4 R,=0.9973.
&6 RIMERNBENM (BREFD)

Table 6 Analysis of variance of regression model (Sensory Score)

T H B £ 75 An B A H7 F 1k P&
ARA 905.89 9 100.65 74.53 <0.0001%*
At % 8.20 1 8.20 6.07 0.0432*
B-T4 18.50 1 18.50 13.70 0.0076**
C-Nisin Z 122.10 1 122.10 90.41 <0.0001**
AB 1.57 1 1.57 1.16 0.3166
AC 0.72 1 0.72 0.53 0.4891
BC 2022 1 20.22 14.97 0.0061%*
A 102.52 1 102.52 75.91 <0.0001**
B’ 283.22 1 283.22 209.71 <0.0001**
c? 220.37 1 220.37 163.17 <0.0001**
KRE 9.45 7 1.35
KIAR 3.45 3 1.15 0.77 0.5696
HhiR £ 6.00 4 1.50
EAn 915.34 16

E: % p<0.05, EFTFE; **p<0.0l, ZFMEBFH. AKX A R=0.9897, FEAEA F|E R R,=0.9764.

MRS B, AERERY) (A THEERY (B)
HMINisinZ (C) 1] P HI/NT 0.01, FHHXFA DR
W TVB-N 823, HE2m TVB-N b5 R 1%
S NP AR O A2 2 RESEH)>Nisin 2> & BEdE
Y. W3R 6 nIRIEREESY (A 1) p<0.05, 7
#¥) (B) MINisin Z (C) ff] p<0.01, wJJL A X4
PPRRE PR 3, B A CHREE, SUmERE R 1)

F AR KNEFR N Nisin Z>] F B> 50
M. U AR B AT CE I TVB-N R E 15y
A R (p<0.01), %5 1 AB 1. AC Jjifl BC
Xt TVB-N AR (p<0.01); 3K 6 ' AB il
AC TiXHERE Vo AR, BC iR #

(p<0.01). FHIFIIXF TVB-N [KIAE{bAS R fa] ki
KR SAZHFHEMMEWE 8 FiR.
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Fig.8 Cold fresh donkey three-dimensional response map
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Fig.10 Changes of pH value of donkey meat during storage
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