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Optimization on refreshment process in chilled meat hurdle
preservative technology

ZHANG Gen-Sheng*, JIANG Yan, ZHANG Yi-Chao, YAO Ye

(College of Food Engineering, Harbin University of Commerce, Harbin 150076, China)

ABSTRACT: Objective To develop a new technology for prolonging the shelf life of chilled meat using
fresh pork as raw material. Methods According to the theory of barrier factors, 3 kinds of barrier factors were
selected to study the effect of low temperature, UV-C, and natural fresh keeping agents on the preservation of
chilled meat. Based on the single factor, the total numbers of colony and total volatile basic nitrogen (TVB-N)
were evaluated by orthogonal test. Results After process of UV-contamination control (20 W, 90 s, 30
cm)-+natural preservation fluid formulations (e-polylysine 0.5%, tea polyphenol 1.75% and phytic acid 0.3%) +
vacuum packaging, products could maintain refresh under refrigerated (4 “C) for 18 d without corruption or
deterioration. Conclusion Based on the theory of the technology factor of the fence, the combination of a va-
riety of fence factor can effectively extend the shelf life from 4 d to 18 d.

KEY WORDS: chilled meat; hurdle technology; preservation technology; optimization

=
Ju
il

[ Leistner( )

) (hurdles) ,

B

21 Karthkeyan!!

*BHIESE: , , , E-mail: zhanggsh@163.com

*Corresponding author: ZHANG Gen-Sheng, Ph.D, Professor, College of Food Engineering, Harbin University of Technology, Harbin 150076,
China. E-mail: zhanggsh@163.com



11

4503

(6]

Saxenal¥ Chawla®”! Thomas Tang!”!

[8]

, 1 min 1 min

[9]

Nisin+0.112%

] , 0.005%
, , 2 kGy , (4£1) C
[10-15]
2 MBIEAEZX
2.1 #R5IERH
( ); &- (
); (
); ( ); MRS
( )
22 UFEEERE
ZHWY-2102C (
); SCOUT (
); 721E
); SYQ-DSX-280B
( ) (
)

23 ZERHZE
231 IZAA
— — —

— — —

232 BHEEER

, 100 g,

(EDTA)+0.054%

(4+1) C

[0.05%

21d

5~10 min

10 min

233 484 E
(1)
GB 2707-2005
(1] 10
30 (1)

F1 BREESRE
Table 1 Sense grade standard

10~9

6~0
10~9
8~7
6~0 >
10~9
8~7

6~0

(2)
GB 4789.2-2010
[17]
(3) pH
GB/T 9695.5-2008
(4) TVB-N
GB/T 5009.44-2003

) (TBA)

[20]

234 FRHFRE

[18]



4504
#2 BERAKIEIT TVB-N R
Table 2 Single factor design test .
&- s s
& 1% 1% 1% 0.90% 1.10% (P 0.05),
0 0 0 0.70% 0.90% 8 d
1 0.3 0.25 0.1 0.90% 1.10% &
2 0.5 0.75 02 TVB-N
3 0.7 1.25 0.3
4 09 175 04 —— U —m—030% —A— 0.50%
5 L1 2.25 0.5 80 —%—0.70% —%—090% —e— 1.10%
235 B AREEA ThikIE K z
: Lo(3%) 2
, 0~4 C -
8d, TVB-N s
23.6  HRAREZR KL
2, ek I 1 /d
, 3, 5 min,
, 20 W h - . .
Fig. 1 Effect of different e-polylysine concentration on total
(90's 30 cm), é- bacterial count during storage
5 min, s
(=) C ’ 0369 12 —— FHHA —m— 030% —a—0.50%
15 18d TVB-N 37 2 —%— 0.70% —%— 090% —e—1.10%
TBA pH
o
A LS 8
#3 Rt =
Table 3 Experiment design §
o
>
f—
1( )
(90s 30 cm)+ ) | ! L )
2( ) 2
0 2 4 6 8 10
T 5 6 /d
3 HERENR 2 - TVB-N

3.1 B —{REEF X AN B M e HA (8] BY 82 0

3.1 e RHBBAFA T E EEH A TVB-N 49350
1 2 , TVB-N
0~10 d , 6d TVB-N

5.73 cfu/g  22.43 mg/100 g;

Fig. 2 Effect of Different of e-polylysine concentration on
TVB-N value during storage

3.1.2 R EEmiRmEst B & AT
3 4 , TVB-N
0~10 d , 6d TVB-N



11 >

4505

6.52 cfu/g  22.43 mg/100 g;

TVB-N :
, , 1.75%
2.25% (P<0.05),
1.25% 1.75% 8 d
1.25% 1.75% TVB-N
—— FHA —a— 0.25% —4a— 0.75%
9 —¢— 1.25% —x— 1.75% —— 2.25%
L0
i)
E
0 2 4 6 8 10
T T/
3

Fig. 3 Effect of different tea polyphenol concentration on
total bacterial count during storage

—h— 0.75%
—— 2.25%

—— TFHY —a— 0.50%

—— 1.25% —¥— 1.75%
37

TBV-B/mg/100 g

T I 1)/

4 TVB-N

Fig. 4 Effect of different tea polyphenol concentration on
TVB-N value during storage

3.1.3 MBRAAEE %L 4 A TVB-N 1A 49 %

5 6 , TVB-N
0~10 d , 6d TVB-N
6.12 cfu/g  22.43 mg/100 g;

TVB-N ,
, , L75%  2.25%
(P<0.05), 1.25% 1.75%
8 d 03% 0.4%
TVB-N
—— FH4 —=— 0.10% —&—020%
—%—030% —¥— 040% —@— 0.50%
9

/log cfu/g

eI Tl /d

5
Fig. 5 Effect of different phytic acid concentration on total
bacterial count during storage

—— Y —8—0.10% —&— 020%
T T— 030% —XK—040% —@— 050%
32 -
on 27
=
5 22
E
A 17
>
=ID)
7
2
0 2 4 6 8 10
T s B ) /d
6 TVB-N

Fig. 6 Effect of different of phytic acid concentration on
TVB-N value during storage



4506 6

3.2 RARBHRHERKELER : (43B,C),
4 5 TVB-N  (4,8,(»)
6 TVB-N , : , 4,B,Cs,
A>B>C.  TVB-N 6- 0.5% 1.25% 0.3%
4>C>B (K)

*4 RRAFERABRER
Table 4 Testing program and results

(cfu/g)  TVB-A/(mg/100 g)

e 1% 1% 1%
1 -1(0.5) -1(0.75) -1(0.2) -1 4.41 14.70
2 -1 0(1.25) 0(0.3) 0 421 13.13
3 -1 1(1.75) 1(0.4) 1 4.19 13.36
4 0(0.7) -1 0 1 3.67 14.40
5 0 0 1 -1 3.74 14.18
6 0 1 -1 0 4.09 14.82
7 1(0.9) -1 1 0 3.55 15.43
8 1 0 -1 1 3.27 1521
9 1 1 0 -1 3.43 14.47
K 12.81 11.46 11.76 11.58
K 11.49 11.22 11.31 11.85
K; 10.26 11.70 11.49 11.13
3 427 3.88 3.92 3.86
ks 3.83 3.74 3.77 3.95
ks 3.42 3.90 3.83 371
R 0.85 0.16 0.15 0.240
A B, G, Ds
K 41.19 44.52 44.73 4335
K 43.41 4251 42.00 43.38
K; 45.12 42.66 42.96 42.96
TVB-A 3 13.73 14.84 14.91 14.45
ko 14.47 14.17 14.00 14.46
ks 15.04 14.22 14.32 14.32
R 1.307 0.67 0.91 0.137
A B, G, D
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Table 5 Orthogonal test results and variance analysis

F F
A 1.092 2 30.33 19.000 *
B 0.046 2 1.278 19.000
C 0.036 2 1.000 19.000
0.088 2 2.444 19.000
0.04 2
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Table 6 Orthogonal test results and variance analysis

F F
A 2.575 2 73.571 19.000 *
B 0.843 2 24.086 19.000 *
C 1.277 2 36.486 19.000 *
0.035 2 1.000 19.000
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