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Optimization of Inhibitory Conditions against Yacon (Smallanthus sonchifolius) Juice Browning

HU Yun-feng, HU Ming, XING Ya-ge, LIU Xiao-yuan, YANG Zhen
(College of Food Engineering and Biotechnology, Tianjin University of Science and Technology, Tianjin 300457, China)
Abstract: In single factor tests, the inhibitory effects of vitamin C (VC), DL- malic acid and L-cysteine (L-Cys) amounts and
temperature on yacon juice browning were investigated. Based on the results of single factor tests, the optimization tests of the
four factors were designed according to Box-Behnken central combination design principle, and the test results were analyzed by
response surface regression. The results showed that optimal inhibitory conditions against yacon juice browning are as follows:
VC amount 0.31%, DL- malic acid amount 0.30%, L-Cys amount 0.30% and temperature 89 ‘C, and under these conditions the

change rate of browning is 20.88%.
Key words: yacon juice; browning; optimization
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Table 1 Factors and levels of optimization test on inhibitory
conditions against yacon juice browning
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Fig.1 Effects of VC amount on change rate of yacon juice
browning
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Fig.2 Effects of DL-malic acid amount on change rate of yacon
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Fig.3 Effects of temperature on change rate of yacon juice
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Table 2 Results of Box-Behnken central combination test on
inhibitory conditions against yacon juice browning

RIS FURMIRO6) DL-YERR(%) L-2EBEEIR(%) WE(C) BIE%)

1 0.25 0.25 0.30 90 27.4
2 0.25 0.35 0.30 90 26.2
3 0.35 0.25 0.30 90 24.0
4 0.35 0.35 0.30 90 24.8
5 0.30 0.30 0.25 83 22.1
6 0.30 0.30 0.25 97 23.4
7 0.30 0.30 0.35 83 22.3
8 0.30 0.30 0.35 97 22.6
9 0.25 0.30 0.30 83 27.0
10 0.25 0.30 0.30 97 26.6
11 0.35 0.30 0.30 83 25.3
12 0.35 0.30 0.30 97 24.4
13 0.30 0.25 0.25 90 23.0
14 0.30 0.25 0.35 90 23.6
15 0.30 0.35 0.25 90 23.6
16 0.30 0.35 0.35 90 22.1
17 0.25 0.30 0.25 90 27.3
18 0.25 0.30 0.35 90 27.8
19 0.35 0.30 0.25 90 24.2
20 0.35 0.30 0.35 90 24.9
21 0.30 0.25 0.30 83 22.5
22 0.30 0.25 0.30 97 22.8
23 0.30 0.35 0.30 83 22.6
24 0.30 0.35 0.30 97 22.9
25 0.30 0.30 0.30 90 20.8
26 0.30 0.30 0.30 90 20.3
27 0.30 0.30 0.30 90 20.9

*3 EEARMBEMESH
Table 3 Significant analysis of regression item

JER AmE M B % F1d p fE(Pr>F) WM
it 14 111543  7.967354 30.00259  0.0001 kR
Xi 1 18.0075  18.0075 67.81067  0.0001 R 4W3F
Xz 1 0.100833 0.100833 0.379707  0.549271

Xs 1 0.0075 0.0075  0.028243  0.869339

Xa 1 0.0675 0.0675 0.254184  0.623273

X2 1 89.4712  89.4712 336.9209  0.0001 A%
XiXa 1 1 1 376569  0.076173

XiXs 1 0.01 0.01  0.037657  0.84938

XiXa 1 0.0625 0.0625 0.235356  0.636317

X3 1 5.833426 5.833426 21.96688  0.000526

XoXa 1 1.1025 1.1025 4.151674  0.064266

XeXa 1 3.16E-30 3.16E-30 1.19E-29 1

X3 1 7.948981 7.948981 29.9334  0.000143

XsXa 1 0.25 0.25  0.941423 0.351063

X3 1 4522315 4522315 17.02964  0.001404

— I 4 18.18333 4.545833  17.1182 0.0001 REF
TRIN 4 90.93463 2273366 85.60791  0.0001  Hzl
A HI 6 2425  0.404167 1.521967 0.251977

B2 12 3.186667 0.265556

KT 10 2.98 0.298  2.883871 0.284848 Al
4R 2 0.206667  0.103333

MEZE 26 114.7296

. R2=97.22%, fZIFE R?=93.98%.
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