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Optimization of Preparation Technology of Edible Ink

YAO Rui-ling, MAO Hong-ping, YU Yong, SUI Ming
(Sichuan Technology and Business College, Chengdu 611830, China)

ABSTRACT: This study aims to improve presswork quality by optimizing preparation technology of edible ink. Effect of
mass fraction of soybean oil, pigment, saccharose and xanthan gum on presswork quality of edible ink and their interac-
tion were studied. Response Surface Analysis was applied to gain the optimal preparation technology of edible ink. The
theoretical predictions (69.75) of the comprehensive score of edible ink presswork agrees well with the experimental re-
sults (66.87) measured on presswork after factor correction at 45.00% of (mass fraction) soybean oil concentration, 0.11%
of (mass fraction) pigment concentration, 40.35% of (mass fraction) sucrose concentration and 0.23% of (mass fraction)
xanthan gum concentration. Response Surface Analysis can be used for optimizing preparation technology of edible ink to
improve presswork quality.

KEY WORDS: edible ink; firmness; gloss; response surface analysis
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Fig.1 Influence of soybean oil concentration on
presswork quality
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Fig.3 Influence of sucrose concentration on presswork quality
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Fig.4 Influence of xanthan gum concentration on
presswork quality
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Tab.1 Test data of contribution rate by principal component analysis

5 ZEE B /% FEEERE /% T4 B /(mm-30 s e o)y
1 52.67 3.57 10.58 1.2
2 54.38 4.14 16.45 1.23
3 63.55 4.67 18.77 1.31
4 78.91 5.15 20.35 1.28
5 54.22 3.24 15.25 0.54
6 65.55 5.1 18.65 0.67
7 80.15 5.45 24.83 1.16
8 86.12 5.43 24.96 1.25
9 61.56 3.59 18.56 1.23
10 68.23 4.09 23.98 1.28
11 77.56 434 24.44 1.19
12 80.45 5.21 25.03 1.24
13 60.35 432 13.22 1.21
14 65.21 432 17.43 1.22
15 77.05 438 20.16 1.2
16 80.43 5.36 21.36 1.21

Tab.2 Results of contribution rate by principal component analysis
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Tab.3 Component matrix of principal component anaylsis

oy FREAR D5 2ETUERR/%  FBNT5 22 TTRER/%

1

2
3
4

2.421 60.531 60.531
1.040 25.999 86.530
0.442 11.061 97.591
0.096 2.409 100.000

EMOy  EREE O OEPEE TREE SRR
1 0.966  0.859 0.775 0.387
2 0.081  —0.082  —0.461 0.903
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Tab.4 Coded values of factors and levels

K Ak
A% B/% Cl% D/%
-1 35 0.08 35 0.2
0 40 0.095 40 0.25
45 0.11 45 0.3

#& 5 Box-Behnken i®¥i&it 544 %
Tab.5 Box-Behnken experimental design and results

F 80U %
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MBS S en wm ERR
1 0 0 0 0 63.691
2 0 0 1 -1 60.534
3 -1 0 -1 0 53.714
4 -1 0 0 1 44238
5 1 1 0 0 66.836
6 0 1 0 -1 62.241
7 -1 0 1 0 48.744
8 0 0 -1 1 48.615
9 0 0 0 0 61.534
10 0 0 0 0 63.642
11 0 1 0 1 42.276
12 0 -1 1 0 60.443
13 0 1 1 0 45.078
14 1 0 1 0 57.638
15 -1 -1 0 0 63.545
16 1 0 0 1 53.135
17 1 -1 0 0 43.677
18 0 0 -1 -1 46.057
19 1 0 -1 0 50.776
20 0 1 -1 0 54.045
21 0 0 1 1 35.031
22 -1 1 0 0 36.5745
23 0 -1 -1 0 45.451
24 0 -1 0 1 47.932
25 -1 0 -1 49.619
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27 0 0 67.075
28 0 0 66.887
29 1 0 0 -1 56.756
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Tab.6 Analysis of variance table on the regression model

K| FHF ARE ¥ FE P B
MR 228324 14 163.09 29.7 <<0.0001 *k
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Fig.5 Response surface showing the interactive effects of among factors on the comprehensive score of presswork quality
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