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Optimization of Preparation Technology of a Green Edible Ink
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ABSTRACT: The work aims to optimize the preparation technology of edible ink and improve its storage stability. The
fuzzy synthetic evaluation method was combined with the principal component analysis to determine the total score cal-
culating method of 4 performance indicators of edible ink. Based on the results of single factor experiment, with total
score of edible ink as response value, the response surface analysis was carried out to determine the optimal preparation
technology of edible ink, and to research the impacts of mass fractions of light green dye, Arabic gum and ethanol on
properties of edible ink and their interactions. When mass fraction of light green dye was 3.00%, mass fraction of Arabic
gum was 6.00%, and mass fraction of ethanol was 25.00%, the comprehensive scores of edible ink was the highest. Under
optimal conditions, edible ink with a total score of 0.955 can be obtained. Objective evaluation of multi-factor and mul-
ti-index products is realized, and the technology and evaluation method can be used to guide production.

KEY WORDS: edible ink; light green dye; Arabic gum; ethanol; response surface
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Tab.1 Scoring criteria for stability of inks
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Fig.2 Influence of mass fraction of dye on the
absorbancy of the edible ink
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Fig.3 Influence of mass fraction of Arabic gum on the
viscosity of the edible ink
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Fig.4 Influence of mass fraction of ethanol on the
surface tension of the edible ink
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Tab.2 Test data and fuzzy matrix of single
factor experiment

Y M (i R A
T Ay Aa ApH HIEEL Ki K2 K Ky
1 5 3 3 380 1 0.5 06 0.63
2 5 5 5 398 1 1 1 0.78
3 1 3 3 303 02 05 06 0.00
4 5 1 1 321 1 0 0.2 0.15
5 5 5 5 407 1 1 1 0.85
6 3 3 1 350 0.6 05 02 039
7 1 1 5 364 0.2 0 1 0.50
8 5 5 5 425 1 1 1 1.00
9 1 5 1 332 0.2 1 02 024
10 3 1 0 306 0.6 0 0 0.02
11 3 3 5 360 0.6 0.5 1 0.47
12 3 5 3 374 0.6 1 0.6 0.58
13 3 5 5 377 0.6 1 1 0.61
14 5 3 0 331 1 0.5 0 0.23
15 0 3 5 329 0 0.5 1 0.21
16 5 5 5 413 1 1 1 0.90
17 3 5 5 395 0.6 1 1 0.75
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Tab.3 Result of principal component analysis

B HSAE (K TiZEvTHk RERTT HCHREL

Ui R/% % o oo
1 2364 59.089 59.089 0.63 —0.49 0.57 0.21
2 1.042 26.053 85.142 0.41 0.87 0.22 0.19
3 0511 12778  97.920 0.60 —0.10 —0.79 0.09
4 0.083 2.080 100.000 0.28 0.06 0.09 —0.96
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Tab.4 Factor level and code Tab.5 Box-Behnken experiment design and results
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Tab.6 Analysis of variance for the regression model
== 3 7R H H 7 F1E PiE T2 2
iy 0.9100 9.0000 0.1000 6.0500 0.0134 s
A 0.0210 1.0000 0.0210 1.2400 0.3027
B 0.1600 1.0000 0.1600 9.5700 0.0175 *
C 0.0490 1.0000 0.0490 2.9300 0.1305
AB 0.0021 1.0000 0.0021 0.1200 0.7367
AC 0.1100 1.0000 0.1100 6.4800 0.0384 *
BC 0.0001 1.0000 0.0001 0.0053 0.9440
A2 0.2800 1.0000 0.2800 16.5000 0.0048 _—
B2 0.1600 1.0000 0.1600 9.4800 0.0178 e
2 0.0810 1.0000 0.0810 4.8200 0.0642
B2 0.1200 7.0000 0.0170
i) 0.0680 3.0000 0.0230 1.8600 0.2767
a7 0.0490 4.0000 0.0120
B2 1.0300 16.0000 R?=0.9861, Ra.*=0.9398, Cv=2.18%

W o+« BREFWEFE, P<0.01;
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