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[ Abstract] Objective To optimize the processing parameters of ginger charcoal using a
multi-index comprehensive weighted scoring method combined with Box-Behnken response surface
methodology, and provide a basis for further research. Methods The contents of 6-gingerol, 8-gingerol,
10-gingerol and gingerone in ginger charcoal were determined by HPLC. Based on single-factor tests,
the frying temperature, frying time, and slice thickness were selected as the examining factors, and the
contents of the 4 components served as evaluation indicators. Using the analytic hierarchy process and
entropy weight method combined with Box-Behnken response surface methodology, the effect of various
factors on the processing technology of ginger charcoal was systematically investigated. Results The
optimized processing parameters were as follows: 25.0 g of dry ginger slices, frying temperature of 220 °C,
frying time of 9 min, and slice thickness of 4 mm. Three samples were prepared in parallel by the optimal

process, and the RSD of its comprehensive score was 0.56%. Conclusion The optimized processing
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technology of ginger charcoal is stable, reliable, and scientifically reasonable, which can provide a reference for further

research on ginger charcoal.

[Keywords] Dry ginger; Charred ginger; Analytic hierarchy process; Entropy weight method; Box-

Behnken response surface methodology; 6-Gingerol; 8-Gingerol; 10-Gingerol; Gingerone
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Figure 2. Effect of frying temperature on the
comprehensive score of the ginger charcoal index (n=3)
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Figure 4. Effect of slice thickness on the comprehensive
score of the ginger charcoal index (n=3)
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e ADHREEE B i'/"%ﬁ.ﬂﬂﬂ‘l‘ﬂ C Ul &R 21 6-Z M 8-Z M 10-2% P
(c) ('min ) (mm ) (mg/g) (mg/g) (mg/g) (mg/g)
1 220 9 4 0.443 7 12.186 3 32744 6.128 8 0.9737
2 200 8 4 0.157 6 8.083 4 2.2667 37837 0.5949
3 220 10 5 0.346 6 8.791 1 2.266 5 3.469 0 0.668 3
4 200 9 5 0.257 1 11.164 7 3.026 3 5.8707 0.8515
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7 240 10 4 0.194 1 7.800 7 2.138 4 3.1137 0.564 7
8 220 8 5 0.2609 8.4759 2.6812 4.546 9 0.703 1
9 220 9 4 0.424 8 12.183 5 3.2617 5.9643 0.959 8
10 220 9 4 0.4167 12.165 8 3.1649 6.1198 0.9547
11 200 10 4 0.159 8 8.141 1 2.6104 35251 0.6146
12 220 9 4 0.443 5 12.1353 3.2590 6.1216 0.970 8
13 220 9 4 0.4279 12.159 8 3.1750 6.826 6 0.9859
14 200 9 3 0.249 2 10.824 7 3.140 1 6.267 8 0.863 5
15 240 9 5 0.4233 10.646 9 3.0540 4.6016 0.850 1
16 240 9 3 0.386 9 10397 2 3.1024 53506 0.862 6
17 240 8 4 0.242 6 8.0119 2.1269 3.659 1 0.607 0
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Figure 5. Response surface diagram of the interaction of various factors on the comprehensive score of ginger charcoal
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