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Study on Optimization of Industrial Production Parameters

of Twice-cooked Pork Slices
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Abstract: With pork and Pixian bean paste as the main raw materials, the color, aroma, taste and
texture as the sensory evaluation indicators, the effects of slice thickness, stir-frying time and stir-frying
temperature on the taste of industrialized twice-cooked pork slices are compared by response surface
analysis, and the optimal stir-frying parameters of industrialized twice-cooked pork slices are
determined. The results show that the thickness of meat slices of 4 mm, the frying time of 150 s and
the temperature of 168 °C are the best technological parameters for industrialized twice-cooked pork
slices, with the highest sensory score.

Key words: twice-cooked pork slices;industrialization;response surface;sensory evaluation

(twice-cooked pork slices) , “ , el ,
, R . . ) N N
, , , . ,
[1] 3 , s [3] s
, o
) ; ; ) .
. . o )
NN ) ) )
, NN o , ) N
) , , o
. ) ,
R , ; ,
:2019—04—05
:2018—2019 32019—2021 (2019YFNO0018)
(1986—), . , . s



44 10

China Condiment

2019 10
, N 1.3.2
Ll 1.3.2.1
s 3 ,
( N N ) ’ N N ’
3 B N
, ( ),
1
1.1 ’ :
a.
N N N N N N 1.3.1.1 ,
> > N > ° 1,2,3,4,5,6 mm, 120 s,
1.2 170 °C., .
ESJ200-4 A ; b.
32 ; 1.3.1.1 ,
DZ500/2SBII 4 mm, 105,120, 135,150,
;s RC-CCJ700 165,180 s, 170 °C,
; SC-360Y ; R
J1Z2Y-OC s TMS- c.
PRO FTC o 1.3.1.1 ,
1.3 4 mm, 120 s, 120,
1.3.1 140,155,170,185,200 C,
1.3.1.1 o
TG AT 2 1.3.2.2 )
1 , Design-Expert 8. 0
TE 4T FHLET K AR A A 1 B fu )
HAER P R HLY) F— ik I/T?ﬁf] TACERR GRS B I AR Be— e Box-Behnken Design X
L/ SE SR NCAS R 2 . B4 6 i) s . .
1.3.1.2 s ,
1.
a.
1
6 ’ ’ Table 1 Factors and the levels of response surface experiment
’ ’ -1 0 1
0 ) .
1% o . A ’ ’ A (mm) 2 4 6
98.5% ; , , B (s) 120 150 180
; 99 % . C (0 140 170 200
b. N N 1.3.3
15~20 °C; o N N
c. .
3 , N s R NY,/T 1330 —
, 4 min o 2007 ( Yy GB 2726—2016¢
d. ) S
, 140~200 C, 10 s
’ b ’ Y N Y 4
N ’ b . 3
, . 2,



44 10

China Condiment

2019 10
2
Table 2 Sensory scoring criteria 2.1.2
( 4 mm, 170 C ,
20~25
(25 ) 15~20
s 10~15
; 15~20
(20 ) 10~15
5~10
, s 25~30
(30 ) 20~25
15~20
, 20~25
25 ) . 15~20 87
10~15 87 ; ! ’
105 120 135 150 165 180
1.3.4 I (s)
’ 2
3 Fig. 2 Effect of frying time on sensory score
’ o 2 y y
1. 3 5 . 150 S ’
1.3.5.1
2 em ’ 2 em : : 120,150,180 s
b
1.3.5.2 2.1.3
> > > 4 mm, 150 s
, TPA s 3
36 mm 5 9%
500 Nj :0. 75 N; :40%; 03 |
:20 mm; :0.5 mm/s" %, o L
2 .|
&
B 90 |
iy
1 g9
120 s, 170 C , 88
1, 87 : : : !
125 140 155 170 185 200
“9’2 [ gs4 81 885 K HIRIE(C)
80 72.6 73 3
70 | 64.3
o | Fig. 3 Effect of frying temperature on sensory score
Et; 50 3 ’ 140~200 C ’
i 40 , 140 °C .
30 -
20 +
10 |+ H 200 C ’
0 L . L )
1 2 3 4 5 6 o , 140,
B () 170,200 °C ,
1 2.2
Fig. 1 Effect of meat slices’ thickness on sensory score 2.2.1
1 , , Design-Expert 8. 0 Box-Behnken
s 4 mm , 15 , 1~12
) ’ 2 . 4 . 6 mm . 13 ’\"15 . )



44 10

2019 10

China Condiment

b 30 b
3 A>C>B, )

Table 3 Response surface analysis scheme

b o
d test Its .
and test results ) BC (P<-0.05)., A% .
A (mm) B (5) C ((/) BZ (P<O. 01)’
1 -1 -1 0 70
2 1 -1 0 67 °
3 -1 1 0 63 2.2.2
4 1 1 0 7 )
5 -1 0 -1 78
6 1 0 -1 69 4 6.
7 -1 0 1 75 (A, (B, ©)
8 1 0 1 72 )
9 0 -1 -1 81 3D
10 0 1 -1 89
11 0 -1 1 87 ’
12 0 1 1 80 i , ,
13 0 0 0 97
o b
14 0 0 0 95
15 0 0 0 96 ’
[10]
3 y o
(A, (B, © ’
:Y=096.00—0. 8A—0. 25B—0. 38C+ ’ ’
2. 75AB+1. 50AC—3. 75BC—19. 50A* — 8. 75B* —3. 00C* , ° ’
” 40 ’ .
4 [11] i
Table 4 Variance analysis of regression equations
v P 100
9 1706.08 189,56 22.98  0.0015 * % o
A 1 6.13 6.13 0.74 0,4283 &R
B 1 0.5 0.5  0.061 0.8153 {E
C 1 1.12 1.12 0.14 0,727 #
AB 1 30. 25 30. 25 3.67 0, 1137
AC 1 9 9 1.09 0. 3441 18000 o0
BC 1 56. 25 56. 25 6. 82 0. 0476 * ‘ ‘
A? 1 1404,00 1404.00 170,18 <C0.0001 * % . s _ -
B’ 1 28269 282.60 34,27  0.0021 % BAPHIITFIC) Sz ARTRE Gam)
C? 1 3323 3323 403 0.101 . Tt
5 41,25 8.25 :
3 39.25  13.08  13.08  0.0718 174007
9 9 1 168.00
14 174733 S 16200
R?=0,9764 Ry;”=0.9339 E 1307
“oy» “ ” % 150.00
P (P<C0.05),“% % (P 2 14400
0.01), A 38.00
4 . P 0. 0015<C0. 01, 132.00
. 126.00
b b
120.00
P 0.0718>0. 05, 2,00 3.00 200 5.00 6.00
R ; R:= A:AFJEEE (mm)
0.9764, Rag” =0. 9339, 4
s o s Fig. 4 Response surface analysis of sensory score

of meat slices’ thickness and {rying time



44 10 . .
2019 10 China Condiment
b b
(P=0.1137), ,
. 5 )
fm i 4
# ’ ’ mm
i o b b
o 6 )
b o
e Design-Expert 8. 0
R4 i ' ’ .
3.95 mm, 149. 87 s, 168.03 °C,
96.024, ,
5 . 4 mm, 150 s,
= 168 C,
Juc
= 2.3
o)
3 2.3.1
1.3.3
_ : 5,
400 6.00 5
AR (mm) Table 5 Results of sensory verification
5
Fig. 5 Response surface analysis of sensory score 90.7
of meat slices thickness and frying temperature 90. 1
5 ,
100 b N N b b
95
b
K %0
oy o
ﬁ 85
B g s 2.3.2
200.00 180.00 4 6 °
194.00 .00
00,76 e 6
y o000 o
CHPBRRE(T) Baog s o2 B L () Table 6 Results of texture characteristics
140.00 120.00 -
!EE\""‘-]{\/
HIT 18.12 1.0 0.5 0.36 0.029
19. 86 0.99 0.56 0.33 0.035
6 )
S
il
B )
=
:EJ\S b b
12000 126,00 132,00 130.00 14400 150.00 156.00 162.00 168.00 17400 180.00
By PAIIRHA] ()
6 ’ 4 mm.,
Fig. 6 Response surface analysis of sensory score 150 s, 168 C
of frying time and frying temperature ° s
4 s ( 72




44 10

China Condiment

2019 10

1411

1.0F  CRWERER Y

— 1552

0.81

1639

WL

4000 3500 3000 2500 2000 1500 1000 500
&i&( em™ )

Fig. 9 Infrared spectra of chitosan samples

and degradation products

90° ;
87(194)7 o

(1] , , .o
[Jl. ,2018(3) :68-74.

[2]Jr N P, Fujiwara T, Clem W C, et al. Novel naturally
crosslinked electrospun nanofibrous chitosan mats for guided bone
regeneration membranes: material characterization and
cytocompatibility[ J]. ] Tissue Eng Regen Med,2015,9(5)
577-583.

[3]Li T,Liu Y,Wang S,et al. Synthesis and adsorption application of
amine shield-introduced-released porous chitosan hydrogel beads
for removal of acid orange 7 from aqueous solutions[J]. Rsc
Advances,2015,77(5) . 778-787.

[4]Islam S ,Bhuiyan M A R,Islam M N. Chitin and chitosan:
structure, properties and applications in biomedical engineering[ J].
Journal of Polymers and the Environment,2016(8) ;:220-225.

1
9 . 1051,1081 cm (5] ’ ' .
’ Cc=0 ; ,2007,24(3) ; 272-276.
; 1690, 1548, [6]Luo W B .Han Z ,Zeng X A.et al. Study on the degradation
1340 ecm™! , of chitosan by pulsed electric fields treatment[ J ]. Innovative
—NH, , Food Science and Emerging Technologies,2010,11(4) ;590
; , 895 em ! o1
[7] . . . Ul
° ’ ,2007,13(10) :58-60.
’ [8] , , . [Jl.
: B(1.4)- ,1996(4) 57,
B . [9] , . . (7.
3 : ,2002,32(2) :296-300.
[10] , , .
: ’ L. ,2010(11) :1220-1222.
, leg/L . [11] , C
67.6%., pH , 0. ,2016,37(2) :244-248.
CpH 4 ; ST
, 190~230 mL/s [J]. »2006,20(1) :32-34.
13 s s .
, 230 mL/s [13]
o [l .2001(5) :52-54.
’ 48. 5 A H ’ [14] .
0 s [D] : ,2014.
( 67 ) . [7] . [A] e
_ ” 2014
(1] . (1. ,2015(1) ;122-123. Ll : 120145,
[2]Ho H F. In Encyclopedia of Meat Sciences| M |. New York: (8] ’ ’ o
A L. »2007(4) :245-248.
Elsevier,2004 :441-444.
[9] , s N [J1.

[3] . , ;

LIl .2015,6(4):1342-1349.
[4] ; . 0.
,2004(7) :134-135.
[5INY/T 1330—2007, [s].
[61GB 2726—2016, [S].

,2018,39(10) :22-27.
[10] ) , ,
[Jl. ,2015(6) :
279-284.

[11] . . .o
[yl ,2017,19(4) :251-256.



