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Abstract: Using pre-prepared twice-cooked pork as the raw material, the ingredients and optimal processing conditions for
pre-prepared twice-cooked pork were investigated. To enhance the sensory quality of pre-prepared twice-cooked pork and achieve
standardization in industrial production, this study systematically optimized its ingredients and process parameters using fuzzy
mathematical evaluation and response surface methodology with stir-frying time, the amount of added side dishes, the amount of
added oil, and the amount of added sauce as key variables. The appropriate ranges of each factor were determined through single-
factor experiments, and their interactions were analyzed using the response surface methodology. The results indicated that the
optimal processing conditions were as follows: stir-frying time, 154 s; side dish addition amount, 54% (volume fraction); oil
addition amount, 22%; and sauce addition amount, 24%. A weight analysis was conducted on the sensory quality of pre-prepared
twice-cooked pork, with the weight set K=(color 0.19, aroma 0.22, taste 0.32, and texture 0.27). Under these conditions, the fuzzy
mathematical sensory score was 89.72. The validation experiments confirmed model reliability. This study provides scientific
process parameters and theoretical foundations for the industrial production of pre-prepared twice-cooked pork, holding significant
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importance for improving product quality and achieving standardized production.

Key words: prefabricated twice-cooked pork; ingredient optimization; processing optimization; fuzzy mathematics evaluation;

response surface methodology
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Table 1 Factors and levels of response surface methodology
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Table 2 Sensory evaluation standards for convenient twice-cooked pork
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Table 3 Statistical results of the weight distribution of

sensory evaluation

FARS &Fk Fhk #kk Bk
1 2 3 3 2
2 2 2 3 3
3 1 2 4 3
4 2 2 3 3
5 3 3 2 2
6 2 25 3 2.5
7 2 2 4 2
8 1 3 3 3
9 2.5 2 3 2.5
10 1 3 3 3
11 1 2 4 3
12 2 2 3 3
13 2 2.5 3.5 2
14 1 2 4 3
15 2 2 3 3
16 2 2 3 3
17 3 2 3 2

18 2 2.5 2.5 3
19 2 2 3 3
20 2 3 3 2
21 2.5 2.5 3 2
22 2 3 3 2
23 1 1 4 4
24 2 1 3 4
25 2 2 3 3
26 2 3 3 2
27 1.5 2 35 3
28 2 1 4 3
29 2 2 3 3
30 2 3 2 3
%t 56.5 67 94.5 82
nE 0.19 0.22 0.32 0.27




MK EBBHT

Modern Food Science and Technology

2026, Vol.42, No.6

22 BHEESLBERM

2.2.1  KHHEY ) R AR R 4R R RVE SR B R R

o i) IR K XoF 7 A [ e PR JBK R T R e G .
Il BT 7K 73 78 T2 I A2 AR P 0T, A [R] B e L s R
it SRS W P 2 T B RDOREET R i, Rl R P
JEAE L* A S, SETHE %, M 60 s 1) 38.13 1
%90 s [ 41.94, FEBEZE 180 s [ 36.01, DA D #l
B R A AR R P ST RE IR S R B, &
LT PG a* SYMH b* TR E 2. RIS R i g
S A R Y, Rl K, R IR B R
ARG VSUINi SR Y SN IS SYRR S I E
RN . G g, B 150 s KRk 1A T 2210
AR5

50 - OL*E  Me*l @bHHE
g b
40| 5 be ¢
30+ a a a a a
i
it
20+
¢ ¢ be ab a
10+
0 L1
60 90 120 150 180
JORLE 8] / s

B 2 kbt 18] 3 77 1 10§ P B AR SRR FA 2 I
Fig.2 Effect of frying time on the sensory quality of convenient
twice-cooked pork

E: FFa. by oc. be. abX A EATRFMER, a. by ¢
Z AR ERTE, Hiba, be cHEREHER: ma. bie
ab FEEA FHafb, Bika bAabXIAARFUELR; F
#b, cArbcXRAREMRER., THR.
222 WABL T REM AR E SR A

PURLEE 45 07 58 18] 4% AR RLINE T 48 A A 55 E R EE
Bl ZREH RE WA RSB, WO e
WIS, JEEC 11, 1:20 1:30 L4y LS HPRLEL
BEAT BRI R SR 6, HO IR SR e G 1 3 R
PURLEL G L* B b* (32 AN 2 25, L* (Bl A RLEE
/N SE I R ISR, 1:2 19 42.78 1 1.84, 5 1:3. 1:4
M L*HICEE 2R R o* [HEMEN R,
a* {H B8 PURLEC IR /NGB S, A 11,70 B8 A 15,12, %4
25 7 2. WA RS S, ML 58 A RHE X
Wk, BRI 2w A AT 12 O & IR AR AT AR
e A, ZRa B e, 1 14 AR T 5 2
GATE R EE P TR

OL*E  MWe*E Ep*H
50+
a
a0t B id P b
a a a a a

% 301
g

20+

I bc b b 2
10}
R 122 1:3 1:4 1:5
RIkLE

3 A EE X 75 8 [E15% P R E AR S B 2
Fig.3 Effect of meat to material ratio on the sensory quality of

convenient twice-cooked pork

223 BR R Est 5 REm AT SRR
&4 [ B R 42 ML S 2 00 R 26 B LS 3R, 2
I 77 {68 [ 0 PR S S8 G R 36, AR IR S8 T B SR 58
N SEERAR FUA [ C SR N B % {8 [ A PR R
AR, g5 SR 4w . L R B TG SR N N i 4
INJetb G Ha%%, 42%. 48%. 54% FRINERS L* {E 55
43087 35.13, 41.12, ZE R & FH; o* H 1 50,
54% W N 14.94, 5 A0ERAH [A] 22 S5 0 355 b {H N F%,
M 36.98 [ 29.41, KUBIKE B EIAOR. B
I AW S 54%, FFWRFEAG, & &R AR KAk,
BN 515 e S G v =3 o = S o <R TR
CEAHERE, HHE 54% NEAIE MR INE .

50 OL*E Mo+l  EpY

a a a
40 by b
30 C C
i
g
20 .
C c c
10
0
48 54 60 66
B3I INE: / %

& 4 BESiRINERT 75 (B 5% A B E S TR &0
Fig.4 Effect of side dishes addition on the sensory quality of
convenient twice-cooked pork

224 ik e RSN AT SRR
(] 558 P JXU IR 8 A e £ A o) T by SiHT il 5 0 i 4
R RE LA R R, A T R W 5 R [ P JRRCRY L R
W s . LY EE a* (HARMLES B, R
RIS E L%, WININE 16% 1, L* {54 33.62.
a*fHy9.55, SHRNAZERRE, HRILAMEZESR

309




MR @i

Modern Food Science and Technology

2026, Vol.42, No.6

ANEE. b EBE A I EE I BT, A 16% B
27.14 HEZE 40% B 44.22, 2B 0 & X B R 9 R
MK SRR EARE . FUREE, TN RS 22%,
FrRFBEAC, AT REDR 0N THb i B 78 24 28 #e A o 7 £
VIR it . ZRE%5 08, IR INE 22% NE.

500 OL*E Mol ey a
a a a
40 + b d C & b
30+ e
g
g
20
a a a a
m-b
0 L1
16 22 28 34 40
WRINE /%

B 5 imAINE X EE R R B E AR
Fig.5 Effect of oil addition on the sensory quality of convenient
twice-cooked pork

225 FARA R RPN A R 6

ANTRE RN TIN5 X 5 A6 ] s PRt D 52 0 2
K6 ml g L*EBEE LR RGN R RE, M 6% I
(F147.10 B2 30% B 1 36.71, &AL Z R R a*,
b {HAAL R AL, a* {H A 6% i 1 8.61 1 % 30%
I 1) 13.46, b* {5 M 31.80 4 % 41.97, KU RN
ORI TR S NGRES AR TR 5 (B P S A
ININEN 24% BERRORME MR k. URME B
24%, BHAFEIVEZ, EEWIEK. 58 AR
BRI EER R, HEEm K. 5E
J&, BRI L 24% N
oL We*g  B*E
501 &

_I_ b a be a
40 b ¢

30

iz

20+

10 &

6 12 18 24 30
ERISINE: / %
6 ERLRIMEX FELHRARE MR
Fig.6 Effect of sauce addition on the sensory quality of

convenient twice-cooked pork
2.3 e BT R IR B 2 R AT

231 BEEFREPMNER
JBE T 58 /N 2HL T X ma S T R 6 Y 29 2H 8] 4 Y A

310

i, MNEE. R WK, TURIX 4 NMEbs R EE .
fagiit, SHEPERAMERENE 4.
* 4 MEEMRKBREITEEHSH
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surface test
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Table 6 Variance analysis of regression equation
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AR 215697 14 154.07 35.17 <0.000 1 %
A 146.30 1 146.30 33.40 <0.000 1 o
B 72.23 1 72.23 16.49 0.001 2 o
C 75.80 1 75.80 17.30 0.001 0 o
D 74.70 1 74.70 17.05 0.001 0 o
AB 125.66 1 125.66 28.69 0.000 1 o
AC 20.43 1 20.43 4.66 0.048 6 *
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Fig.7 Response surface and contours of the effect of frying time

and side dishes addition on the fuzzy mathematical sensory

scores of convenient twice-cooked pork
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