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Optimization of the preparation process of compound Panax ginseng

cream and its in vitro whitening effects

TANG Panpan CUI Chengbi JIANG Xin QI Xin

(College of Agriculture, Yanbian University, Yanji, Jilin 133002, China)

Abstract: [ Objective] This study aimed to optimize the production process of composite red ginseng cream to enhance its whitening
effects. [Methods] The preparation process conditions of the composite Panax ginseng cream were optimized using orthogonal tests,
assessing active ingredient content, antioxidant capacity, tyrosinase inhibition, and suppression of melanin production in B16 mouse
melanoma cells. [Results] The optimal conditions for preparing the composite red ginseng cream were material-liquid ratio 1: 6 (g/mL),
inoculation of lactic acid bacteria 1%, and fermentation at 37 °C for 2 d. Under the control of these conditions, the cream contained 15.5 mg/g
of total saponins, 8.2 mg/g of total flavonoids, and 331.5 mg/g of polysaccharides. The ICy, values for DPPH free radicals, ABTS free
radicals, and PTIO free radicals were 561.5, 423.1, and 512.1 pg/mL, respectively. While the IC;, values for inhibiting tyrosinase activity
and melanin production in B16 mouse melanoma cells were 721.2 and 497.2 pg/mL, respectively. [Conclusion] The optimized preparation
of red ginseng cream, using a material-liquid ratio of 1:6 (g/mL), 1% lactic acid bacteria, and 2 d fermentation at 37 “C, achieved effective
whitening properties through antioxidant and melanin-inhibitory actions.
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Table 1 Effect of raw material ratios on the scavenging

rate of DPPH radicals

ASFa 8% 5 R 50U % 1C5,/(ng-mL ™)
60 40 934.23
70 30 1093.91
80 20 869.42
90 10 1225.06
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Figure 1
ability of compound red ginseng cream to

scavenge DPPH radicals
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Figure 2 Effects of Lactobacillus inoculation on the
scavenging ability of DPPH radical scavenging
of composite red ginseng cream
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Table 2 Level table of factors in orthogonal test of

compound red ginseng cream

K- AR I (g/mL) B #EFE/%  C KBERFT]/
1 1:6 0.5 2
2 1:7 1.0 3
3 1:8 1.5 4
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Table 3  Orthogonal test results

75 A B C IC,,/(pg-mL ™)

1 1 1 1 803.26
2 1 2 2 786.35
3 1 3 3 859.74
4 2 1 2 948.25
5 2 2 3 901.38
6 2 3 1 958.19
7 3 1 3 1 005.39
8 3 2 1 974.91
9 3 3 2 1042.38
k, 816.45 918.97 934.61

k, 935.94 887.55 925.66

ks 1 007.56 953.44 922.17

R 191.11 65.89 12.44

x4 FEHWFK'
Table 4 Variance analysis
J7 25 K S5 H i Fd 25k

A 55930.317 2 23.705 0.001"
B 6516.889 2 0.346 0.721
C 296.514 2 0.014 0.986

T oxFIR P<0.05,0ELEFRE,

x5 ZEURER

Table 5 Multiple comparison results

HZ A IC,,/(ng-mL ") 22 5+ 1 F PV 0=0.05
1 816.45 ¢
2 935.94 b
3 1007.56 a
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Table 6 Total saponins, total flavonoids and polysaccharide

content in compound red ginseng cream

i H 8 TR WO i/ (mgegT")
ST 3 0.133 8.2
ST TR 3 0.672 15.5
BERE 3 0.741 331.5
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Table 7 Results of antioxidant test

i H AT A )7 R*  ICs/(pg-mL 1)
DPPH [ Hi %  1=0.087 5x+0.8678 0.983 1 561.5
ABTS H 3 »=0.094 4x+10.063  0.958 7 423.1
PTIO H %  »=0.091 7x+3.0376 0.987 4 512.1
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Figure 4 Scavenging capacity of different samples for

DPPH radicals
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Figure 5 Scavenging capacity of different samples for

ABTS free radicals
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Inhibition of tyrosinase by different samples
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Figure 8 Effects of composite red ginseng cream on the

survival of melanoma cells in B16 mice
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Figure 9 Effects of composite red ginseng cream on the

inhibition rate of melanoma in B16 mice
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