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Abstract: In order to explore the optimal extraction conditions of saponins from quinoa (Longli No.1) grains and to verify their tyrosinase
inhibitory activity, three factors and three levels orthogonal experiments were designed to explore the optimum extraction conditions of the ratio
of material to solution, ethanol concentration and ultrasonic time. L-dopa induced B16 cell model was established and the effects of quinoa
saponin on cell activity and tyrosinase activity were measured. Finally, Western blot was used to explore the pathway of quinoa saponins
affecting the activity of tyrosinase. The results showed that the best extraction conditions for quinoa saponins were 1:40 ratio of material to liquid,
70% ethanol under ultrasound for 60 min, and the yield was 17.85+0.88 mg/g. When the concentration of quinoa saponin was lower than 200
png/mL, it had no significant inhibitory effect on B16 cells, but could significantly inhibit tyrosinase activity and melanin formation. When B16
cells were treated with 200 pg/mL chenopodin for 72 h, the relative content of melanin decreased to 73.85%, and the activity of tyrosinase
decreased to 53.31%. Quinoa saponins inhibited the formation of melanin by inhibiting the expression of microphtalmia-associated transcription
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factor (MITF) and tyrosinase (TYR) proteins. Quinoa saponins can be used in cosmetics or medicines as a component with whitening activity.
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Table 1 Factors and levels of orthogonal test
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Table 2 Results of Ly(3*) orthogonal experiment

%
F5  AFHRI/(gmL) B LERE/% CHRAERE/Mmn D F3/(mglg)
KF
1 1 1 1 0 7.31£0.22
2 1 2 2 0 17.21+0.84
3 1 3 3 0 12.88+0.86
4 2 1 2 0 9.85+0.66
5 2 2 3 0 12.16+0.43
6 2 3 1 0 10.13+0.62
7 3 1 3 0 11.95+0.58
8 3 2 1 0 15.57£0.91
9 3 3 2 0 11.09+0.81
k1 12.47 9.70 11.00 0
k2 10.71 14.98 12.72 0
k3 12.87 11.37 12.33 0
R 2.16 5.28 1.72 0
FRAE B>A>C
RAELA A3B,C,
< 3 BEEHEXS B16 HELERE SRS
Table 3 Effects of Quinoa saponins on cell viability of B16 cells
B WLE /%
U ) 24h 48h 72h
*t P840 - 100 100 100
125 97.61+1.47 96.01+2.82 95.36+1.76
25 95.53+2.02 94.78+1.88 94.76+1.62
50 96.62£1.27 96.02+1.03 95.54+0.96
RELHF 100 96.52+1.85 95.68+1.51 94.79+1.32
200 95.42£1.76 94.98+1.62 94.52+1.59
400 92.32+1.01% 91.05+0.96* 91.03+1.12*
800 90.35+1.21%* 89.92+0.85* 87.51£0.78%*
AER 100 84.49+1.52%* 82.32+1.61%* 78.84+1.98%*

E: BRI, *p<0.05, **p<0.01.
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Table 4 Effect of Quinoa saponins on melanin synthesis in B16 melanoma cells

y . 2 & EARTAE Y%
i R/ (ug/mL)

24h 48h 72h

gl - 100° 100° 100°
12,5 97.85+1.81° 97.02+1.79° 97.36+1.64°
25 97.53+1.74" 97.78+1.23 95.09+1.74°
AELH 50 94.48+1.35 94.09+1.81° 93.78+0.82°
100 90.17+1.31° 89.92:+1.05° 90.02+1.12¢
200 85.25+0.88¢ 78.36+1.144 73.85+1.07°
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Table 5 Effect of Quinoa saponins on cellular tyrosinase activity in B16 melanoma cells

. A ugnl) B& R BRBGTE 71/%

24h 48h 72h

xR - 100° 100° 100"
125 93.31+0.71° 92.02:0.89° 91.18+1.15
25 90.47+0.62° 87.56+0.91° 85.52+0.77°
RE R 50 86.69+0.67 83.15+0.72¢ 80.43+0.93¢
100 70.06£0.74° 68.83+0.72° 65.55+0.64°
200 64.43+0.61° 58.84+0.69" 53.31+0.77
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Fig.2 Effects of quinoa saponins on the expression of TYR and
MITF proteins in B16 cells
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Table 6 Effects of quinoa saponins on the expression of TYR
and MITF proteins in B16 cells (mean+SD)

ikl TYR MITF
==Ll 0.76+0.08 0.82+0.10
AR L 1.12+0.11%* 1.2340.09*
25ug/ml A LF  0.74£0.07°  0.59+0.06"
50 ug/mL RELHF  0.76£0.21 0.61+0.09°
100 pg/mL A L% 0.72+0.14°  0.62+0.10°

200 pg/mL A LHF  049+0.06°°  0.44+0.07°4

A GRIERLAARLL, *p<0.05; HAEAZARLL, ©p<0.05,
A8p<0.01.
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