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1.1
111
(Saccharomycopsis fibuligera)
(Enterococcus faecalis)
YPD
MRS
112 (Rhodiola rosea)

(Rubifructus) (Green tea)

(Eugenia caryophyllata)

( )
(570 U/mg) 1,1- -2-

(DPPH)

- (10000 U/g)
1.2
1.2.1 59

100 mL pH 3.5-4.5
200 uL - 50 °C 3h
5 min 4 °C 10000 r/min
10 min 100 mL
50 g/L 4°C

1.2.2 [8]
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PBS L- C:
C, C C 37 °C
10 min
37 °C 20 min
475 nm C, Cy
ODc¢; T, T,
ODm1 =[1-(OD¢1—
OD+1)+0D¢1]%x100%
1.2.3 4
Lo(3% 100 mL
200 pL - 50 °C
3h 5 min
4 °C 10000 r/min 10 min
100 mL
SPSS
2
1.3
131 YPD
10% (V/IV) YPD
30 °C 180 r/min 20 h 2
MRS 5% (VIV)
MRS 37°C
20 h 2

x1 KAAEEx
Table 1. Table of reagent dosage (mL)
Reagent C, C, Ty T2

0.05 mol/L (pH 6.80) sodium
phosphate buffer

1.00 200 095 195

Chinese herb extract 0 0 0.05 0.05
1.0 mg/mL L-Tyrosine 2.00 200 200 2.00
57 U(mL mushroom tyrosinase 100 0 100 0
solution
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Table 2.

ERRGEFKFER
Factors and level of orthogonal test

Level Rhodiola rosea (A)/%  Rubifructus (B)/% Green tea (C)/% Eugenia caryophyllata (D)/%
1 0.125 0.025 0.250 0.250
2 0.250 0.050 0.500 0.500
3 0.500 0.100 1.000 1.000
1.3.2 1x10° CFU/mL A—
5.0 mL 1.3.5 DPPH (DPPH-)
100 mL Wang M 1.0 mL
1x10° CFU/mL 5.0 mL 0.5 mL DPPH- (0.1 mmol/L)
100 mL 1.0 mL 60 min
30°C 517 nm DPPH-
120 r/min 48 h 4 °C DPPH- =[(Ag—A)+Ao]x100% A—
10000 r/min 10 min A—
1.3.6
1.3.3 Agrawal Bl Tian [ GBIT
0.5 mL 5009.8-2008 GB/T
0.5mL 1% 0.5 mL PBS 5009.124-2003 ( )
50 °C 20 min GB/T 5009.5-2010
0.5 mL 10% GB/T 5009.124-2003
1.0 mL 1.4
1.0 mL 1.0 mL 0.1% Excel 2013
10 min 700 nm SPSS 20.0 Xts
P<0.05 P<0.01
134 (-OH) Smirnoff
(1o} 4 mL

1.0 mL H,0, (8.8 mmol/L) 1.0 mL FeSO,

(0.9 mmol/L) 1.0mL

H,0,
37°C
-OH
100%

(9 mmol/L) 1.0mL

60 min
-OH
As_

510 nm
[1_(A5_Ab)+Ac] X
A—

2 HRAWHR

2.1
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*3. AEREBREZBPANHEEBEERIFIT
Table 3. Effect of different mass concentration whitening Chinese herbs extract on tyrosinase activity
Tyrosinase inhibition rate/%

Concentration/%

Rhodiola rosea Rubifructus Green tea Eugenia caryophyllata
0.025 - 40.40+0.98 - -
0.050 - 51.77+1.45 - -
0.100 - 60.15+1.23 - -
0.125 1.23+0.25 73.39+2.01 - -
0.250 5.44+1.65 82.40+2.98 0.43+0.06 3.41+£1.45
0.500 28.28+1.29 87.42+2.05 3.31£1.13 7.95%1.65
1.000 57.62+2.76 90.05+2.21 33.77+2.35 29.14+2.29
0.025% FT4 EXRELER
40.40% Table 4. Results of orthogonal
4 Group ractors jl'yr_os_,irlase
A B C D inhibition rate/%
1 1 1 1 1 21.36+1.25
2.2 2 1 2 2 2 35.92+0.89
3 1 3 3 3 51.94+2.18
4 2 1 2 3 46.60x1.44
4 5 4 Re>Ra>Rp>Rc
5 2 2 3 1 29.13+1.10
6 2 3 1 2 70.87+1.45
> > > 7 3 1 3 2 38.35+1.08
A3B3CiDs 0.50% 8 3 2 1 3 67.48+2.64
0.10% 0.25% 1.00% 9 3 3 2 1 66.02+2.47
k1 36.67 35.44 53.24 38.83
(P<0.05) k2 53.24 44,17 4951 48.38
k3 57.95 6294 39.81 55.34
AzB3C,D; 4 9
R 2127 2751 1343 16.50
4 %5 FEMIE
6 (A,B3C1D;) 6 Table 5. Variance analysis
A;BsC:Ds  A,B;C.D, Factor  SS df MS F Sig.(P)
*
7453% 68.59% A 74932 2 374.66  23.37
B 1185.37 2 592.68  36.97 *
C 288.49 2 14424  8.99
D 41197 2 20598 12.84
[11,13]
ABaCiDs  Enor 28849

Injection: * has significant differences (P<0.05).
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F 6. WiERAW 2.4
Table 6. Validation test
G Actual tyrosinase Theoretical tyrosinase 24.1 C (Vo)
roup inhibition rate/%  inhibition rate/%
AoBaCiDz - 68.59 7337 (2  10.5-73.5mg/L Ve
AzB5C,D3 74.53 118.00
2.3
(P<0.01)
10.5-52.5 mg/L
Ve
[14-15]
2.4.2 Vc
‘OH
( 3
-OH
(P<0.01) -OH
Vc
[16]
1.05 mg/mL
/ .OH 54.33%
-OH
7
1
24.3 DPPH
DPPH- 4
(P<0.01) DPPH DPPH-
0.42-1.47 mg/mL
0.055 0.078 0.071 0.048 g/kg DPPH-
F7. REGMKRERPHRSD
Table 7. Composition of fermentation broth and water extractive
Content/(g/kg)
Liquid
Total polyphenols Total polysaccharides Total flavonoids Total protein
Water extractive 162.37£1.25 0.97+0.24 0.35%0.09 0.75%£0.04
Fermentation broth 147.80+1.32 4.36+0.17 1.17+0.11 2.22+0.10
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Figure 1. Free amino acids chromatogram (A) and content comparison (B) in water extractive and fermentation broth.
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2. EAHARERSIERN 3. EAPHEEEKH-OH BRE
Figure 2. The total reducing power of compound Figure 3. The hydroxyl radical scavenging activity of

Chinese herbs fermentation broth. compound Chinese herbs fermentation broth.
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B 4. EHFHPHEERS DPPH-BIEMEEN
Figure 4. DPPH radical scavenging activity of
compound Chinese herbs fermentation broth.
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Figure 5. Effect of compound Chinese herbs
fermentation broth on tyrosinase activity. A: 1% Vc; B:
5% Water extractive; C: 5% Black fermentation broth;
D: 5% Fermentation broth.
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Complex of whitening ingredients from different chinese herbs
and effectiveness of compound Chinese herbs fermentation
broth

Yu Li', Qiuya Gu', Yongmei Liu?, Xiaobin Yu'"

! Key Laboratory of Industrial Biotechnology, Ministry of Education, School of Biotechnology, Jiangnan University, Wuxi
214122, Jiangsu Province, China
2School of Pharmacy, Taizhou Polytechnic College, Taizhou 225300, Jiangsu Province, China

Abstract: [Objective] Through complex of whitening ingredients from different Chinese herbs, we studied the
active ingredients and effectiveness of compound Chinese herbs fermentation broth. [Methods] The tyrosinase
inhibition rate was used as the index, the best compound composition was obtained. The contents of total
polyphenols, polysaccharides, flavonoids, and protein in the fermentation broth were measured by UV
spectrophotometry, and amino acids compositions were analyzed by HPLC. We evaluated their antioxidant activity
in fermentation broth by total reducing power and radical scavenging tests. The whitening efficacy was evaluated
by tyrosinase inhibition test. [Results] Rubifructus had the best inhibition of tyrosinase activity by orthogonal
designed experiment. The fermentation broth of compound Chinese herbs contained 147.8 g/kg of total
polyphenols, 4.360 g/kg of polysaccharides, 1.170 g/kg of flavonoids and 1.220 g/kg of total protein. The
fermentation broth of compound Chinese herbs had strong total reducing power, hydroxyl radical scavenging ability
and 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical scavenging activity. Tyrosinase inhibition rate of 5% (W/V)
compound Chinese herbs fermentation broth reached 82.41%. [Conclusion] The fermentation broth of compound
Chinese herbs contained multiple active ingredients, with antioxidant activity and whitening efficacy.

Keywords: Chinese herb, complex, fermentation, active ingredients, anti-oxidation, whitening
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