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Optimization of Process Parameters for Chinese-style Beef Jerky

Production
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Abstract: In order to produce the Chinese-style beef jerky with the best edible quality, the process parameters of Chinese-style beef jerky
were optimized. The fresh beef was used as the main raw material. The process of Chinese-style beef jerky was optimized by exogenous enzyme
tenderization. The taste, appearance, shear strength, physical and chemical index, water ratio and water diffusion rate of beef jerky were used as
evaluation indexes to analyze the effects of different production parameters on the quality of Chinese-style beef jerky. The results show that the
optimal production process parameters of Chinese-style beef jerky were as follow: re-cooking time of 35 min, drying temperature of 49°C, the
injection volume of bromelain tenderer with concentration of 4%, and the transglutaminase cross-linking time of 40 min. The Chinese-style beef
jerky produced by the above optimized process parameters had suitable shearing value. The total sugar, protein and chloride content were the
highest. The water, lead, inorganic arsenic, cadmium and other chemical substances were the least. The beef shrinkage rate and its temperature
difference between the internal and external were small. The moisture diffusion rate of beef was high. Results indicated that the optimization of
the production process by exogenous enzyme tenderization method and the selection of the optimal production process parameters could
effectively improve the eating quality of Chinese-style beef jerky.
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Table 1 The recipes of flavored beef jerky recipes

5 JRA mERElg AAREg
1 4K 2000 2000
2 AR 16 40
3 i 5 32
4 Hih 150 64
5 &b 50 8
6 Fe 2 24
7 % 50 /
8 N 50 /
9 HE 20 16
10 AR 20 40
11 A 15 8
12 B 15 8
13 IR 15 8
14 A55RE (RARR) 10 /
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Table 2 Sensory evaluation criteria of flavored beef jerky
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B e, %R, 7~10

&&F (104) EABEIMARE, EF R 3~6

HABE, EFERWE, ZRLE 0-2

FoRteinh. BEHEG, Tk 7~10

SR (10 4) WRMET, BREIHE, D% 3~6
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HinE E, AEEAEW, A 1720
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Table 3 Standard physical and chemical parameters of flavored

beef jerky
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Fig.1 Effect of re-cooking time on the quality of Chinese-style
beef jerky
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Fig.2 Effect of drying time on the quality of Chinese-style beef
jerky
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Fig.3 Effect of the amount of tenderizing enzyme injection on
the quality of beef jerky
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Fig.4 Effect of transglutaminase crosslinking time on beef
quality
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Table 4 Table of factors and levels of orthogonal design

b T%
e A Z A /min BBRFRE/C CEITZFGIINE % D IHERABLEE ZIHH 19 /min
1 30 43 2 40
2 35 49 3 60
3 40 55 4 80

*®5 EXRWERS O

Table 5 Results of orthogonal experiment for steviosides crystallization

A&

s A AR /min BBREFRE/C CEFIZARBEIHNEY% D H5RABUEEE I A /min Sl
1 1 1 1 1 82.91

2 1 2 2 2 85.27

3 1 3 3 3 83.45

4 2 1 2 3 82.52

5 2 2 3 1 89.03

6 2 3 1 2 86.70

7 3 1 3 2 81.91

8 3 2 1 3 88.58

9 3 3 % 1 86.28
K, 251.63 247.34 258.19 oo -
K, 258.25 262.88 256.82 253.88 -

K 256.77 256.43 254.39 254.55 -

R 6.62 15.54 3.80 434 -

7 6 HATFIRLIEtRRTILL
Table 6 Comparison of physical and chemical indicators of beef jerky

84T AL A2 AR T HAFAT
7K4[g/(100 g)] 10.52 8.16 <20 <20
BAE/[2/(100 g)] 13.25 14.32 <35 <35
B8 W5/[2/(100 )] 1.58 1.92 <10 <10
@ Fi/[g/(100 g)] 33.58 37.95 >23 >30
2484/[2/(100 g)] 4.15 4.18 <5 <5
45/(mg/kg) 0.05 0.04 <0.5 <0.5
FAHE(mg/kg) 0.01 0.00 <0.05 <0.05
4/(mg/ke) 0.01 0.00 <0.1 <0.1
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Fig.5 Shrinkage of beef jerky at different moisture ratios
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Table 7 Comparison of internal and external temperature of Chinese flavored beef jerky

ER T AT A
Kot o I e o
MERiRE/C sharim g/ C MERRE/C shariRE/C
1 21.56+0.48 21.66+0.48 21.56+0.47 21.66+0.48
0.8 53.59+0.84 48.09+0.71 37.89+0.19 36.02+0.11
0.6 57.42+1.14 50.15+0.16 47.76+2.29 45.78+2.18
0.4 67.26£1.15 63.89+1.05 53.42+0.46 52.16+0.29
0.2 63.58+0.48 62.05+0.45 57.08+0.87 55.18+0.76
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Fig.6 Water diffusion rate of beef jerky at different moisture
ratios

K3 BRI T R T A K T
BAAEDL, R 3 BB U RN B K 704
RO IO, B4R . K 6 SKIREs R
R, AT IR B BIREE 7K 3 EL R BT
fi%, 1BER 1.00 EAAMRZK I EE T, @it T2 TRy
WK 34 B B B s T AR G A 20 L AR K
a1 G SN o] S P 2/ ey | S O S R A e S
WK HAEFREHENTFRE, o1y Huss
R, i SNEREE A L2 R AT A T

241



MK EmBHL

Modern Food Science and Technology

2020, Vol.36, No.6

HRK I TI RGO, A REETHT R, S Kk

LSRRI
3 Zig

H T E 1A= A A L Se A T2 T,

B REROR, PR . S B TR A R IK

fi

FRES, U R T ABRAC T o 5T Uk

AT AR NEREBAE I AR A= A
ATE, RO E AR A, IR A
T R SR ORAE U AT R Sl KRS 3R
BOABRAE AT AR = L2280 ORIEFT A KA
P U, USRS

(1]

242

IR AR AL, A 2 AURITRS PRI £ 0 A4 A 2 1 AL
WAL e A BARF R R MR 0], B AR OE R 225441, 2018,41(4):
730-735

AN Qi, LI Chun-bao, ZHAO Fan, et al. The impact of
beef-based and chicken-based diets on digestibility and
physiological responses of young men [J]. Journal of Nanjing
Agricultural University, 2018, 41(4): 730-735

FRIRA AR, FRIGI, 55 AN Rl 105 A N hr 2 B
AT T AREIA ], A AR 41,201 8,33(7):20-26
DAI Xiao-dong, ZHU Ke-xue, GUO Xiao-na, et al. Effect of
different drying methods on the quality of texturized wheat
protein jerky [J]. Journal of the Chinese Cereals and Oils
Association, 2018, 33(7): 20-26

PR AN M5 B S AR 7 AN R R PR R - R
N2 AL R R D] 4R )k T2 541,201 7,33(8):278-285.
LI Xia, QIAN Shu-yi, YANG Fang-wei, et al. Effects of
different gauges under low voltage electrostatic field assisting
thawing-freezing on beef quality [J]. Transactions of the
Chinese Society of Agricultural Engineering, 2017, 33(8):
278-285

FEIR TR, T WRHh, 5K, 55 BT AT O 2R A 45 A AN
BAEPEBRIRZIA )] B AR ,2018,39(3):150-156

CHENG Shu-zhen, WANG Xiao-tuo, ZHANG lie, et al.
Effect of electron beam dose rate on myofibrillar protein
structure and physicochemical characteristics of chilled beef
[J]. Food Science, 2018, 39(3): 150-156

B, S A, BORE AR, A A T 200 P VAR T 118 ke i ot
SERIE e )] f it 7L 5 71 %,2018,39(16):77-86

ZHONG Xian-feng, HUANG Wei-zhi, HUANG Gui-dong,

]

[10]

[11]

et al. Effect of processing technology on the quality of frozen
dough steamed bread [J]. Food Research and Development,
2018, 39(16): 77-86

AL IR, DA 1, 55 e 7 5 5 9 0 I e [ 1 RS
PR KSR (7). £ i RH2,2018,39(12):100-107

ZHAO Li, ZHOU Zhen, HE Qian-qgian, et al. Effects of
ultrasonic-assisted bromelain hydrolysis on tenderization of
duck meat [J]. Food Science, 2018, 39(12): 100-107

TR, PR A R B C, 5 25 T ANSY'S BBV A e i
TR T ZSHINIALLI]. T BRI #41,2018,33(8):87-93
XU Xue-meng, LIN Dong-hua, CHEN Liu-ji, et al.
Parameters optimization of fresh noodles drying process
based on ANSYS numerical simulation [J]. Journal of the
Chinese Cereals and Oils Association, 2018, 33(8): 87-93
R R X AE B, 5 AT A XU A 234 0]
i 241,2017,17(9):260-270

HOU Li, ZHAO Jian, ZHAO Meng-yao, et al. Analysis of
the flavor compounds from stewed beef [J]. Journal of
Chinese Institute of Food Science and Technology, 2017,
17(9): 260-270

OB KR S A ZRNGE AR C KA
P Ji S B 20 [J]. B o 22 4 B A I 5 4% ,2017,8(6):
1987-1992

NIE Wen, TU Ze-hui, ZHANG lJing, et al. Effects of vanillin
and vitamin C on the content of heterocyclic amines in
braised beef [J]. Journal of Food Safety & Quality, 2017, 8(6):
1987-1992

RIS, 2275 77 AR R TR AR B R R A LT YRR AE
S O RIS FE[T]. 4O U F4R,2018,49(5):382-388
CHEN Kun-jie, JI Fang-fang, XU Jia-qi. Experiment on
relationships among physiological maturity: Features of beef
muscle fiber and beef tenderness [J]. Transactions of the
Chinese Society for Agricultural Machinery, 2018, 49(5):
382-388

IR, i, X B AR AR K B R K
BN LR T E 5 SR MR 8 S LA, 2017,
33(6):190-195

WANG Ying-qiang, WEN Jian-hua, LIU Ai-qing, et al.
Influence of soaking and millet/water ratio on
microwave-convective drying characteristics and quality of

cooked millet under the constant temperature [J]. Food &

Machinery, 2017, 33(6): 190-195

(458 154 50



