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N ( N
) 20 d 4d 1
1.4
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1

Fig.1 Flow chart of fresh-eut purple cabbage during cold-chain transportation
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TBA 15 min
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100 min,
1.6 2.1 2.9 &
» . 2B
170 min 45 min
° > >
>

2.2

Fig.2 Effects of different pre-cooling treatments on
pre—cooling effects and temperature change of fresh-cut

purple cabbage during cold—chain transportation

3 0d
0.134 ~0.255
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12d .
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33.2%  39.6%



28

27 2 4
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2 4
- 2- : 3- : o 5
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w
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Fig.3 Effects of different treatments of pre-cooling on
browning degree of fresh-cut purple cabbage during

cold—chain transportation

2.3
4 0d
5 6
8d 1 2 3 4 o
20 d 5 5
4. 09 mg/L 0d

17.0%; 1 1.54 Fig.5 Effects of different treatments of pre-cooling on
mg/L. respiratory strength of fresh-eut purple cabbage during

cold-chain transportation
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PPO 10 d PPO 1
» 1 2 5>6>3>4>2>1,
o 20d 5 PPO
PPO (P <0.05) 11.9 U/(g * min) 1 PPO
5 PPO . 22.4 U/(g* min) «
1 POD PPO

Table 1 Effects of different treatments of pre-cooling on POD and PPO of fresh-cut purple

cabbage during cold-chain transportation

POD/(U=+g ! «min') PPO/(U=+g™' * min~")
0d 10 d 20 d 0d 10 d 20 d
1 4.06 +0.18" 10. 80 +0.08¢ 9.75+0.20" 9.27 +0.02 16.6 +0.44° 22.40 £1.68¢
2 4.04 +0.07" 9.67 +0.08¢ 8.96 £0.18° 8.13 £0.12° 9.67 £0.12¢ 17.40 +1.24°¢
3 3.52 £0.16* 7.82+0.13" 7.37 £0.15¢ 6.34 £0.06° 7.85 +£0.08" 15.40 +0.97"
4 4.11 £0.16" 8.84 +0.15¢ 7.94 +0.18¢ 6.96 £0.10¢ 8.88 =0.12° 14.40 +1.94%
5 3.53 £0.16° 7.20 £0.16* 6.14 +0.14° 5.33 +0.14° 7.22 +0.20° 11.90 +1. 14*
6 3.54 £0.09° 7.73 £0.16" 6.63 +0.17" 5.87 +0.11° 7.76 +0.09" 13.10 £0.56®
* (n=3); (P<0.05) .,
2.6 2.7
MDA
( MDA)
30 -31 6 31
MDA (
o 12 1 2 7); MDA 0
3.1 MDA 0
4.4 NY/T 1987—2011 * 5 MDA
N o 3.09 mmol/g FW; 1 MDA
5 5.52 mmol/g FW
6.1 6 311.9% »
5.3 & MDA 0
. MDA 2

6 7
MDA
Fig.6 Effects of different treatments of pre-cooling on Fig.7 Effects of different treatments of pre-cooling on
sensory evaluation of fresh-eut purple cabbage during MDA of fresh-cut purple cabbage during cold—chain
cold—chain transportation transportation
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2.8 o
o 2
34 . 2
o (P >0.05) 17.55% ~
(P<0.05), 18.02% » 10d 20d
20 d (P <0.05) 5
0. 059 8% 13.51% 8.
25.0% » 53% o
36
35
2

Table 2 Effects of different treatments of pre-cooling on titrable acids and soluble solids of fresh-cut purple

cabbage during cold-chain transportation

1% 1%
0d 10 d 20 d 0d 10 d 20 d
1 0.074 7 +0.000 6" 0.032 5 +0.000 6° 0.021 7 0. 000 6° 17.70 £0.24% 6.13£0.11*  3.75 +0.09°
2 0.075 5 +0.000 6" 0.037 4 +0.000 5" 0.028 7 +0.000 8" 17.62 £0. 16 9.81 +0. 14° 5.76 +0.13°
3 0.071 6 +0.000 6* 0.041 3 +0.000 9¢ 0.034 4 +0.000 6" 17.90 £0.08**  10.53 +0.17'  6.53 +0.22¢
4 0.072 5 +0. 000 4° 0.040 0 +0.001 5¢ 0.030 3 0. 001 4¢ 17.55 0. 12° 8.99+0.29"  5.29x0.24"
5 0.079 7 +£0.001 2° 0.069 5 +0.001 2° 0.059 8 +0.001 0 17.75 £0.10®  13.51 +0. 16 8.53 0. 10"
6 0.083 3 +0.000 49 0.058 4 +0.000 7¢ 0.041 3 +0.000 6° 18.02 +0.19" 11.09+£0.29°  7.54 +0.13°
2.9 (P<
0. 05) (P>
0.05) , 20 d
2.10 x 10° CFU/g
* . 0.57 MPN/g 1
8.60 x10* CFU/g  2.10 MPN/g.
o 3 GB 4789.23 7
( 4 ) . <5.00 x 10" CFU/g <1.50
(P<0.05); MPN/¢g 1 (CK)
3
Table 3 Effects of different treatments of pre-cooling on total colony coliform group of fresh-cut purple
cabbage during cold-chain transportation
/(CFU » g7 1) /(MPN « g~1)
0d 10 d 20 d 0d 10 d 20 d

1 10.00 =1.50¢ (5.10 £0.2) x10% (8.60 +1.10) x10* 0.00 +0. 00 1.30 £0.06° 2.10 £0.25¢
2 10.00 +2.50° (7.70 £0.20) x10%*  (6.30 +0.25) x10* 0.00 +0.00 0.97+0.21"  1.20£0.15°
3 5.00 +1.50 * (4.70 £0.21) x10**  (3.60 +0.15) x10* 0.00 +0.00 0.50£0.10*  0.70 £0.10*
4 8.00 £0.58 (5.50 £0.21) x10%"  (5.60 £0.21) x 103 0.00 £0. 00 0.77 +0.15" 1.00 £0.15 b
5 3.00 £1.00 * (1.90 £0.21) x10**  (2.10+0.15) x10%* 0.00 +0.00 0.23 £0.06* 0.57 £0.15*
6 5.00£1.00 (2.70 £0.21) x102*  (3.20 +0.15) x10** 0.00 +0.00 0.33+0.15*  0.73 £0.15%
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Effects of different pre-cooling methods on quality changes in
fresh-cut purple cabbage during cold-chain transportation

XU Qinglian' WANG Ranran' > WANG Li' XING Yage'
LI Wenxiu' YANG Hua' CHE Zhenming1

1( College of Food and Biological Engineering Xihua University Chengdu 610039 China)
2( Chongqing Collaborative Innovation Center for Functional Food Chongqing University of Education Chongqing 400067 China)

ABSTRACT In order to study the effects of different pre-cooling methods on the quality of fresh-cut purple cabbage
during cold—¢hain transportation ice water pre-cooling cold room storage pre-cooling pressure pre-cooling and
forced ventilation pre-cooling were studied. After packaging and simulated transportation the fresh-eut purple cab-
bage was stored at 0 °C for 20 d. Changes in respiration metabolism browning nutritional characteristics and physi—
ochemical indexes were analyzed. The results showed that cabbage treated by pressure pre-cooling had the best pre—
servative effects during cold chain storage and transportation. At the end of storage its contents of anthocyanin ma—
londialdehyde ( MDA) titrable acids and soluble solids were 4. 09 mg/L 3. 09 mmol/g FW 0.059 8% and
8.53% respectively. Moreover its respiratory intensity peroxidase ( POD) and polyphenol oxidase ( PPO) activi-
ties were effectively inhibited. Pressure pre-cooling could delay the incidence of browning of fresh cut purple cabbage
effectively suppress the growth of microorganisms ( total bacterial count and coliform group) and maintain its sensory
quality. In conclusion pressure pre-eooling is a suitable pre-cooling method for fresh-eut purple cabbage during cold
chain storage and transportation.

Key words purple cabbage; fresh-eut; pre-cooling; cold—chain transportation
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