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Thein vivo whitening bioactivities of 5 kinds of
Chinese herbal medicine extr acts

AO Yicun, CHEN Jinyu, ZHOU Lei, HU Junjie, ZHENG Guohua, MENG Yan"
( School of Pharmacy, Hubei University of Chinese Medicine, Wuhan 430065, Hubei, China )

Abstract: In order to explore the antioxidant and whitening activities of five traditional Chinese medicine
extracts, including Licorice, Poria cocos, Rhodiola rosea, Scutellaria baicalensis and Baizhu, and to search for
natural active substances with application potential in cosmetics, 5 kinds of Chinese herbal medicine were
extracted, purified and concentrated with volume fraction 70% ethanol aqueous solution as solven. The in vitro
antioxidant and whitening activities of the 5 kinds of Chinese herbal medicine extract were investigated using
the scavenging rates of 1,1-diphenyl-2-trinitrophenylhydrazine (DPPH) free radical, <OH,
2,2-diazo-bis(3-ethyl-benzothiazole-6-sulfonic acid) diamiammonium cation (ABTS") free radicals and the
inhibition rate of tyrosinase as evaluation indexes, while their in vivo activities were evaluated using the guinea
pig skin aging model established by UV irradiation with the skin brightness observed and then the skin sliced
and stained for analysis on the amount of melanin and the state of skin tissue. The results showed that the
semi-inhibitory mass concentration (ICsy) of Rhodiola Rosea against *OH, DPPH and ABTS" free radicals
were 0.4655, 0.004 and 2.077 g/L, respectively, which was close to the positive control product V¢. The ICs,
of tyrosinase was 0.097 pg/mL, demonstrating the best antioxidant activity and tyrosinase inhibition ability.
The skin brightness (L value) after administration of Licorice extract was 43.39+6.60. The extract of Rhodiola
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rosea, Licorice and Scutellaria scutellaria showed obvious skin repairing effect, with the amount of melanin
deposition in the skin of Licorice group the least. Rhodiola extract displayed strong application potential in

vitro, while Licorice extract exhibited better practical application effect.

Key words: Chinese herbal medicine; skin whitening; anti-oxidation; tyrosinase inhibition; skin repair
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Table 1 Sample addition table for tyrosinase activity inhibition

experiment
- SN AR/ UL

nl n2 n3 n4
L-ZH — 50 — 50
PBS i 150 100 100 50
FEWR — — 50 50
i 2 12 ity 50 50 50 50
it 200 200 200 200

E: =" FoRAmEE, FE.
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Feal (1) FIBEARRRO s A BRI M A Jp i) R4,
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XF R
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Yy, 15 96 fLARTH 43 BIAm A 50 uL ¥ FE Jy 8.8 mmol/L
B HyO0 T . 50 pL sk BE A 1.37 g/L 1Y FeSO,
(pHTHZE 4), IR G, T 37 CHEIEKRH i
10 min, FIIAFTEEE R 1.24 o/L K IR- L1
W, RS kS E IR I N 20 min, FHEEAR G
ml EWAE 510 nm AERWOGEE, 188 A LLZEIR
7K 50 uL B KAG IR - £ B i il e FEWoE B, ek
Ao s A1 EL 70% 0 L BE KV 50 pL BARFR
FFME SR, iEh A, BEELE 3 K. %X
(2) HHAEPZ5RE X OH Mg R,
*OH 5 3R /%=[1—(Ani—An2)/An3]¥100  (2)

F 2 OH WEBRITLHIMFESR

Table 2 Sample addition table for «OH removal experiment

- LA AR /L

ml m2 m3
FeSO, 50 50 50
H,0, 50 50 50
KGR~ 1 50 — 50
ZRIK — 50 —
R 50 50 —
SRR EL 70%00 2K % — — 50
SRR 200 200 200

1.3.3 DPPH A w2 /&t ak Al X
¥ 5 R 0B T0% 10 £ B K 5 T At
i i B BN [) JOT R B BEE ARV, LA Ve Ry BH A %
PR %3R3 N, BARERES . B 200 pL A
W5 200 uL #FEEH 0.200 mmol/L ) DPPH £ %%
W, TSR, 1625 °CR#EEYE Y 30 min,
ARSI 52 §1 W IAE 517 nm ARG RE 8k A
200 pL BRI 555 TOK QRS IG , T7E B AR
ERAE T AR AW BOEEE 12 A FF 200 pL DPPH
LB TS SRR Y T 1 4 R 70% 1 & B 7K TR
A0, 78 IR FEREERAE N AR W WO EE , ]k
Ax, BEREIE 3 R, #3X (3) iHEMEMXT DPPH
FI 3L bR R U
DPPH I H B35 B8/ %= 1-(Aj—A))/A;3] <100 (3)
1.3.4 ABTS' & ¥ A& & sk 7wl X
WFE 4, H¥, B 5 mL ¥JE N 7 mmol/L 1Y
ABTS W5 5 mL ¥R N 2.45 mmol/L () i g 7

WRIREYWAE, TEIBECHCE 20 h, HAFES
B T0%0) £ BEK GO AR B AE 734 nm 4B W
FeEE R 0.70+£0.02 (BEARMCIE ) B TAER, #&H .

33 DPPH H HIEIGFRLIINFE SR
Table 3 DPPH free radical clearance test addition table

S AT AN
jl j2 j3
DPPH Z 200 — 200
Tk L — 200 —
FER 200 200 —
TR T0% 1 2B /K — — 200
JsRENA 400 400 400

WRIG, B S P25 E R 508 70%8 4,
Pt 7K V25 VR e U ) B e 80 B PO RE R o I
$4 20 uL FE R 180 pL ABTS T A/E W AE 96 LR HiR
BYAE, ROCKON 6 min, JHEEER{GI & B AE
734 nm AL IIOERE i8R A s FHEE B TR 70%
1) LK R BAREE ABTS TAR I E WOERE, BN
Ao M EREWRIER S ABTS TAERIR S, 1A
2% X BRRE , I HLAE 734 nm ARG, i A,
RS 3 K, AKX (4) 1158 ABTS'H H 3T
B,
ABTS" [t FE 15 BR A/ %=[1-(Aq—Ax)/As]¥ 100 (4)

F 4 ABTS [ 535 BRSc i ke
Table 4 ABTS" free radical clearance test addition table

. SRR pL
x1 x2 x3
ABTS TAE# 180 — 180
FEA S 0% 2 BRI T — 180 20
FEWR 20 20 —
BERE A 200 200 200

14 FHRNEEXRE
141 BRREShEA
S S5 MHK R € S0 B ) B BEORN4E A 4 R )
58 WP HLE AT, b B 2 KA S8R Bl
YAt PEE AR E 250~300 g MOMEPERKEL 9
H, @mEmEsE 3 B, e, 3 HAASEHE, 6
R 308 nm [958 HP X R 58 1 350 Je kit A 7
HESF, R BEETRER N 500 mI/em?®, K745 IH B 75 3
10 cm, M AR 1K, 3L 3 &, SRRHGEEER
1500 mJ/cm®'7,
1.42 #BERIRHy AR HERT
PSR, B AR IUE S
B3 H, KX AL B, C. DL E.FIX,
A XA, RN, O EE; B
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£S5 SHRZRE LR
Table 5 Yield of 5 kinds of Chinese herbal extracts

iR HE EEN WA R%
BEER/g  13.14 17.12 10.16 18.06 4.32

FER 1% 26.28 34.24 20.31 36.11 8.64
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Fig. 5 ICsq of tyrosinase (a), *OH (b), DPPH free radical (c)

and ABTS" free radical (d) by 5 kinds of Chinese
herbal medicine extract in vitro
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Fig. 6 Skin photos (a) and L values (b) of guinea pigs skin without application after modeling

%ﬁﬁlﬁlﬁﬁ_‘ﬁi% PGB+ e p<0.05;
K7 KBRS SE TR 3 )G IR (a) AL {E (b)
Fig. 7 Skin photos (a) and L values (b) of guinea pigs 3 weeks after skin modeling and application
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Fig. 8 Apparent and stained sections in each group after 3 weeks of application
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