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Abstract: To prevent the browning and softening of mustard-containing prefabricated food during processing and storage, the effects of
different blanching conditions and different types and doses of color and crispness fixatives on the quality of mustard were analyzed using a
single-factor orthogonal experimental design. Polyphenol oxidase (PPO) activity, peroxidase (POD) activity, chlorophyll content, shear force,
color difference, and vitamin C content were used as indicators. The results indicated that the optimum process conditions were as follows:
blanching at 90 “C for two min; using 0.06% (m/m) ascorbic acid, 0.12% (m/m) citric acid, and 0.012% (m/m) phytic acid for color preservation
treatment for 40 min; and using 0.24% (m/m) calcium chloride for crispness preservation treatment for 30 min. Under these conditions, the
inactivation rates for PPO and POD reached 90.40% and 66.03%, respectively, with the highest chlorophyll content being 93.60 mg/100 g.
Compared with the control group, the vitamin C content, chlorophyll content, absolute value of a*, and shear force of the mustard treated with
this process after 18 days of storage increased by 333.65%, 783.69%, 158.23%, and 318.84%, respectively. The processed mustard had a natural
color, a crisp and tender taste, and the highest score in sensory testing. This process can effectively preserve the green color and crisp taste of
mustard, thus providing a technical reference for processing other green leafy vegetables in prefabricated foods.
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1 0.12 0.04 0.010
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Fig.1 Effectsof different blanching temperatureand timeon

chlorophyll content (a), PPO activity (b)and POD activity (c)
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Fig.2 Effectsof citric acid concentration (a), ascorbic acid
concentration (b) and phytic acid concentration (c) on the color
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Table 4 Results of orthogonal experiment of compound color protection of mustard
KBS AMRBRAEMM% BRALBERmEMM)/% CHBMnEMmM)/% a“dssi
1 1 1 1 6.38
2 1 2 2 8.12
3 1 3 3 5.94
4 2 1 2 5.58
5 2 2 3 6.99
6 2 3 1 5.25
7 3 1 3 5.57
8 3 2 1 6.57
9 3 3 2 5.75
K1 6.813 5.843 6.067
K2 5.940 7.227 6.483
K3 5.963 5.647 6.167
R 0.873 1.58 0.417
FRIAF B>A>C
AR LA B,A,C,
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Fig.3 Effectsof calcium chloride concentration (a), sodium
alginate concentration (b) and calcium car bonateconcentration
(c) on the shear force of mustard
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Kies  A[AULERAEMM)/%)  BLASEBEAN A4S (M%)  CHRMESE/min] 3747 4/(N/mm)
1 1 1 1 14.56
2 1 2 2 14.90
3 1 3 3 16.11
4 2 1 2 16.49
5 2 2 3 15.80
6 2 3 1 15.50
7 3 1 3 15.19
8 3 2 1 17.06
9 3 3 2 1521
K1 15.190 15413 15.707
K2 15.930 15.920 15.533
K3 15.820 15.607 15.700
R 0.740 0.507 0.174
FRRB ASB>C
B AsBoC

24 WEMPEREKE TR

TrR TR LA 2 2N LR, 2 S A Y
RALL Ve ARSI NN E AR .
LR T A E T RGN R bR, 5523
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T AR EE CRME AL BRI i 32 B 20 B (1 B A A At e &5
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G, 0.24% (mim) SRS IR IERER Il 57
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WFFE T AN P 00 25 R L SR SRR €2 g
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10
0

0 3 6 9 12 15 18
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W, EGE 18 d AU Ve FE. s b 7 ﬂ'éﬁ?ﬁﬁ?ﬁ gy = EEPE
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Fig.4 Effects of storagetime on V¢ content (a), chlorophyll
content (b) and color difference (c) of mustard
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Fig.5 Effect of storage time on shear force of mustard
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Table 6 Best process sensory evaluation

A REYELL RAERELZ FERREASLE FE L
&% 17.20£0.10° 12.80£0.26° 15.20+£0.17° 12.20+0.10°
Rk 24.50+0.17° 23.00+0.26¢ 24.2040.26 23.30+£0.10°
o R 11.80+0.35° 15.90+0.17° 14.40+0.17° 11.700.10°
IR 22.20+0.26° 25.30+0.26 24.40+0.00° 20.90-+0.10°
B 75.70+£0.56° 77.000.92° 78.20+0.61° 68.10+£0.26°

E: RAAERFERR N EFHATEEMEZRF (P<0.05).

IR AP IR RGOV BEHA B T4
FITHIE A TP I SEAE N e b A At G R
RS, 2509 90 "CIRZ 2 min, I
I5F PPO #1 POD BEHEUG, MR I/ArS s, WA
RO R A BT 28 Pubk R
0.06% (m/m), FFEEERIRIE 0.12% (m/im), FEFRIRFE
0.012% (m/m), #'€f 40 min, LUt EALFRFF0"
W O18d JE, HAAAMEL, Ve &, HERSEN
a*EAHE T DT T 333.65%, 783.69%- 158.23%:
ARG T2 SR 0.24% (mim), A
30min, 5% AMMEL, W 18d J5, FreEiy) iR
FT 318.84%. G IEREVE, EERAPEIRIEE
HLZHMTN, IFREaFEANR, TR, REEr
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