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Table 2 Experimental design and variables levels
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Fig. 1 The effect of EDTA2Na color-protecting
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Fig. 2 The effect of phytic acid color-protecting
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Fig. 3 The effect of citric acid color—protecting
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Fig. 4 The effect of calcium chloride color-protecting

2.1.5 DR MR e x 46 22 i S A

HRAE 5 Fras, A RIBE A D-m HU oA i R 4N 7K
369 T i 22 400 1) 2t B A 08 4R BT F)
L. 7% » 478 400 1) 32 58 B de 5, 1E 5 7 Bl A7 R BE (1 499
ns # AR A0 2 o TP 58, JL T AN E . aX AT
fiE A HI T Bl A D= B0 IR B R S8 069 » 7 45 119
BEESR R AT A 0 1 R L B 2 920 24 D= BRI TR A
WIEILF 1. 70% I, 7 05 (1016 58 K AT A 7€ 4 4%
R S, PR LA B L3I0 D=5 UK I R AN 2 42
S PSP U AR Y A T 48 22 4T i ke T 2 JL T
At

AL 28 /%

5r
Bl d
45F
40 F
35
30 F

FEASIIR R 1%
5

o0 05 10 15 20
D— AR Y /9
B5 DS e i 4 i

Fig. 5 The effect of dsodium erythorbate color-protecting
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Fig. 6 The effect of L-cysteine color-protecting
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Table 3 Orthogonal experiment results
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Table 4 The response surface and the experimental results

Lhes A B c D A /%
1 -1 0 0 1 57.83
2 0 0 0 0 46.22
3 -1 -1 0 0 40. 98
4 1 0 0 1 52.10
5 1 0 -1 0 31.99
6 0 -1 0 -1 32.13
7 0 1 0 -1 21.01
8 0 1 0 1 53.99
9 -1 1 0 0 32.01
10 0 -1 0 1 55. 14
11 0 0 0 0 47.20
12 0 0 1 1 35.18
13 1 1 0 0 29. 61
14 -1 0 1 0 44,21
15 0 0 0 0 45.07
16 0 1 -1 0 30.96
17 0 1 1 0 22.43
18 1 0 0 -1 26. 87
19 0 0 -1 -1 19.76
20 0 0 0 0 42.57
21 0 -1 -1 0 32.23
22 1 0 1 0 21.35
23 0 0 0 0 45.33
24 0 0 -1 1 56. 18
25 1 -1 0 0 29.05
26 -1 0 -1 0 35.67
27 0 0 1 -1 27.45
28 0 -1 1 0 41. 65
29 -1 0 0 -1 39. 14
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Table 5 Regression coefficient significance

Ji 2R HRE TR B0 F i p i REH
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C 1 17.57  17.57  1.34 0. 2580

D 1 1729.44 1729.44 107.23  <0.000 1 %%
AB 1 22,71 22,71 0.091  0.2014
AC 1 91.97 91.97 5.78 0.0173 *
AD 1 10.69  10.69  0.49 0.373 2

BC 1 80.55 80.55 5.14 0.0243 *
BD 1 24.85 2485 1.59 0.1826

ch 1 205.78 205.78 11.55 0.001 2 *%
A? 1 90.86  90.86 10.48 0.0179 *
B 1 248.96 248.96 22.79 0.0006 **
s 1 520.92  520.92 28.78 <0.000 1 %%
0’ 1 3.68 3.68  0.29 0.597 8
s 14 176.90  12.64

4l 191 10 164.94  16.49  5.52 0.057 1
iR 4 11.96 2.99

S 28 3538.71

B wR T (P <0.01) NBLEEE ™ T (P<0.05) N

PR EDTA2Na [1997 (A 8CR4F . B 8 rp 4%
LRI TR EL BRIk W CD 1 28 B A 2 b 2 %
. 2 EDTA2Na ¥ FEARI, B D=5 0 0 il 19 B
WELRIRE N, 37 0 ROR OB AF 24 D=5 HUIR I R
AR LRI, % EDTA-2Na ¥ 5 (19 38 0, 46 22 410 1
RIS AK RN (B 9) .

— T

HAS 2 150

T

T D
. ""‘-~,
C{- 1.6t ‘-u_.--—""’
Dry_ )l‘", ~= 015
2,
W 100 000 013 s

/ . 2(]
— —in 8

i

11‘:.

B47 EDTA2Na b L= bk ¥ (¥ 28 FLAE H
Xy 7 AV ) 2 1 5 i
Fig. 7 EDTA=2Na and the interaction of L-eysteine
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The response surface method optimization quick-frozen
banana color fixative research

LIU Jun-wei, WANG Wei-min, CHEN Su-hua, ZHONG Sai-yi, SHANG Chao+ie,
LIU Yan-chun, BAO Yu-ing, ZHONG Si-yan, XU Kai-song

(College of Food Science and Technology, Guangdong Ocean Universily, Zhanjiang 524088, China)

ABSTRACT To inhibit browning of quick-4frozen bananas, prior to quick+rozen, choosing browning inhibition rate

as the index, based on the results of single factor experiment, six factors and two levels of orthogonal experiment were

performed, Range analysis was applied to select four single color fixatives which highly impacted on the browning: L-

cysteine, phytic acid, D-sodium erythorbate, EDTA2Na. The results were optimized and analyzed by response sur—

face regression with Design-expert 8. 0. The best compound inhibitors were as follows: L-eysteine dosage 0. 14% ,
phytic acid dosage 1.32% , EDTA2Na dosage 1.28% , D-sodium erythorbate dosage 1.70% . Under these condi-
tions, the predicted browning inhibition rate was 60. 0994% , the actual value was 61. 1722 % , the accuracy between

actual value and predicted value reached to 98. 2463%.
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