MREmBE Modern Food Science and Technology 2025, Vol.41, No.10

PREREFINETRZEAmRNEN

I, e’ BF, XY, BIG°, ZJEt, AT
(L BERFRBEAMITARZR, REMENDNEEEREE, NLEHFERLRETRTELLRE, wW)IRAT 611743)
(2. BERERFARERBERRRETEZRE, WIERE, 644000) (3. AL B R BAIRAG, W) RAR
610200) (4. 2 FRBKEFRRBA RS, Wl 615000)

HHE: saF Nyt ik, EFRMER T2, ZFR &5 N LA A RF, HIRAY EREA
*f B A W LA SRR G R0, R AR BRAS . AR BRI BORAN F AR AT T SR £, S ANEF,
RIER BAGAEEF W AE A F5 AR B ERMER 2 28 W L84SR 69 %77, 3RJE KA Box-Beheken "f1 5 ) 4047 % 44 2. T 3k
WA TAANR F RS IR MBS T R ABIR ORI, B4 RAEN . RAE T &M A RALAMR 2 KA 0.8 g/100 mL,
MBS R IR E 0.06 g/100 mL, R 15 min, A% TLEMFT, FMBEEFE WAL 77.15. SEFREAL 2 484.62 g.
RIFRR AL A 35279 g, ZWE, SIRIFEIGIEEE WA A 77.09, $E5EF1H A4 2 480.16 g, NI 6928 Z 154 350.18 g. %4
ERTI, BT S 6 v B ) KR ARE AL ST VAR A T 5 IR 0 TR S L A T AL B ) S A ) L A L BT e R B AR,
SR RAE. BATRRR A G A A W LA R T TR BB AT L.

KB BAENL, PERWKR,; ERE; mE BN E

MEBRE: 1673-9078(2025)10-231-240 DOIL: 10.13982/j.mfst.1673-9078.2025.10.1076

Effects of Color and Crispness Protection Agents on Fish-flavored

Shredded Pork Accessories

YANG Shuang', HE Li'?, DAN Li', LIU Hong'?, ZHOU Qiaoli’, DIAO Shangpeng*, XING Yage'

(1. College of Food and Biological Engineering, Xihua University, Sichuan Key Laboratory of Food Microbiology,
Chongging Key Laboratory of Sichuan-Chonggqing Co-construction of Characteristic Food, Chengdu 611743, China)(2. Key
Laboratory of Food Non-Thermal Technology, Institute of Xihua University, Yibin 644000, China)(3. Chengdu Quanyi
Food Co. Ltd., Chengdu 610200, China)(4. Dechang Maoyuan Changtong Ear Food Co. Ltd., Liangshan 615000, China )
Abstract: The quality of accessories in fish-flavored shredded pork considerably affects its taste, color, and texture. Using the
accessories of fish-flavored shredded pork as raw materials, this study was performed to explore the effect of color and crispness
protection agents on their quality. Three factors (calcium ascorbate mass concentration, sodium chloride mass concentration, and
soaking time) were evaluated in single-factor experiments. The effect of color and crispness protection agents on the quality of fish-
flavored shredded pork accessories was determined using the hardness values of fresh bamboo shoots and black fungus and the
W value of fresh bamboo shoots as indicators. According to Box—Beheken response surface analysis, the optimal sodium chloride
concentration, calcium ascorbate concentration, and soaking time were estimated as 0.8 g/100 mL, 0.06 g/100 mL, and 15 min,
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respectively. Under these processing conditions, the predicted W value of fresh bamboo shoots was 77.15, hardness value of fresh

bamboo shoots was 2 484.62 g, and hardness value of fungus was 352.79 g. Empirical results showed that the W value of fresh

bamboo shoots was 77.09, hardness value of fresh bamboo shoots was 2480.16 g, and hardness value of black fungus was

350.18 g. In summary, the established response surface test model can be applied to predict actual data, and fish-flavored shredded

pork accessories treated under these conditions exhibited better sensory properties and optimal quality. These results provide

important data and reference information for the color protection of fish-flavored shredded pork accessories.
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Table 3 Sensory rating criteria for agaric fungus
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Fig.1 Effects of NaCl concentration on W value, hardness value

and agaric hardness of fresh bamboo shoots
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Table 5 Response surface test scheme and results
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A B C BEWHE HFmEE ATREE
1.00 0 0 0 74.32 1 899.02 398.43
2.00 0 0 0 74.10 1594.40 380.27
3.00 -1 -1 0 74.38 1 588.53 380.82
4.00 0 -1 1 76.11 1678.35 393.01
5.00 - 0 -1 74.09 1639.44 352.79
6.00 -1 1 0 75.18 1629.26 381.31
7.00 0 1 1 76.15 1948.32 399.27
8.00 1 1 0 76.18 1 649.63 352.83
9.00 -1 0 1 74.14 1697.15 358.64
10.00 1 0 1 76.10 1 500.03 370.01
11.00 0 0 0 75.86 1 683.57 384.09
12.00 0 0 0 76.49 1798.98 356.00

13.00 0 -1 -1 76.86 2477.83 426.61

1400 0 1 -1 76.65 2 382.79 424.25
15.00 0 0 0 76.91 2 450.68 430.86
16.00 1 -1 0 77.15 2379.40 428.50
17.00 1 0 -1 76.67 2 484.62 430.39
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Table 6 Variance analysis of regression model with W value of

fresh bamboo shoots as response value after adding color protectors
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Table 7 Analysis of variance of regression model with hardness value of fresh bamboo shoots as response value after adding color protectant
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A’ 5.13E+05 1 5.13E+05 250.73 <0.01 o
B’ 6.60E+05 1 6.60E+05 322.34 <0.01 o
c’ 5.74E+05 1 5.74E+05 280.50 <0.01 o

F 4 14 328.43 7 2046.92
KB 3968.79 3 1322.93 0.51 0.696 1 RF
4R £ 10 359.64 4 2598.9
B £ 2.14E+06 16
R 0.993 3
Radj 0.984 7
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Table 8 Analysis of variance of regression model with agaric hardness as response value after adding color protectant

T HRR F 75 e R )Ed B F1{& P14 BEMAE
= )RR 1.30E+04 9 1.44E+03 142.34 <0.01 *x
A 71.34 1 71.34 7.05 <0.05 *
B 58.27 1 58.27 5.76 <0.05 *
C 108.29 1 108.29 10.7 <0.05 *
AB 230.46 1 230.46 22.77 <0.01 o
AC 1404.75 1 1404.75 138.76 <0.01 o
BC 389.37 1 389.37 38.46 <0.01 o
A’ 1.34E+03 1 1.34E+03 131.97 <0.01 o
A 2.07E+03 1 2.07E+03 204.59 <0.01 o
B’ 6.33E+03 1 6.33E+03 624.90 <0.01 o
c’ 70.86 7 10.12
P! 40.78 3 13.59 1.81 0.2855 T2
Yhig £ 30.08 4 7.52
BiRE 1.30E+04 16
R 0.994 6
R’adj 0.987 6
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Fig.4 Response surface and contour diagram of the effect of
sodium chloride and calcium ascorbate concentrations on W

value of fresh bamboo shoots
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Fig.5 Response surface and contour map of the effects of sodium
chloride and calcium ascorbate concentrations on the hardness

values of fresh bamboo shoots
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Fig.6 Response surface and contour map of effects of sodium

chloride and calcium ascorbate concentrations on hardness

values of auricularia auriculata
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Fig.7 Response surface and contour map of the effect of calcium

ascorbate concentrations and soaking time on W value

of fresh bamboo shoots
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Fig.8 Response surface and contour diagram of the effect of

calcium ascorbate concentrations and soaking time on the

hardness value of fresh bamboo shoot
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Fig.10 Response surface and contour map of the effect of
sodium chloride concentrations and soaking time on W

value of fresh bamboo shoot
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Fig.11 Response surface and contour map of the effect of sodium
chloride concentrations and soaking time on hardness

value of agaric fungus
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Fig.12 Response surface and contour map of the effect of sodium

chloride concentrations and soaking time on the hardness

value of agaric fungus
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Table 9 Sensory evaluation results of agaric fungus and fresh bamboo shoot under untreated condition and optimal condition

A H
A - y
SRR RS o A ok o
422 48 R F 21.57+0.12° 21.53+0.90° 21.97 £0.74° 20.17 £ 0.63° 85.23£0.12°
AL A R 18.60 £0.70 18.97 £0.33" 17.27 £0.76° 17.73 £0.49° 72.57£1.10°
4L 39 40 % 5 21.73 £0.26° 22.27+0.74" 21.67 £ 0.09" 20.37 + 0.86" 86.03 £ 1.86°
KA TE L B 17.73 £1.20° 17.43 £0.05° 17.6 £0.62° 18.27 £ 0.45° 71.03 £ 1.25°

E: R AR ARG FEATEAZE£7F (P<0.05).
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