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Multiple Efficiency and Safety of Baicalein in Cosmetics

OU Zi-cong' ,HE Qiu-xing'* , LI Xin-en' ,GUAN Jian-yun’
" Guangdong Pharmaceutical University ,School of Chemistry and Chemical Engineering;
? Zhongshan Herbal Cosmetic Co. Lid. , Zhongshan 528458 , China

Abstract ; In this study, the properties of baicalein such as whitening, antioxidant, antiallergy , antibacterial and safety
were evaluated using biochemical enzyme method, free radical scavenging assay, determining the minimum inhibitory
concentration (MIC) and experimenting hemolysis. The results showed that the inhibition rate of tyrosinase was 60.20%
(2.0 mg/mL of baicalein) ,the scavengingrate of DPPH - and - OH was 95.21% and 66.69% respectively (0.1 mg/
mL and 1.0 mg/mL of baicalein) ,and the inhibition rate of enzyme was 52.51% (10.0 mg/mL of baicalein) . In addi-
tion, when the concentration of baicalein reached 1.25 mg/mL,it had inhibitory effect on the five kinds of bacteria. Its
half hemolysis rate (HDy,) was 1.80 mg/mL,protein denaturation index ( DI) was 0.34 ,and HD,,/DI (H/D) > 10.
The experiments proved that baicalein exhibited better performance in whitening, antioxidant, antiallergy and antibacterial
effects.
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1.1.1 ZBIETRAK

K575 G ( Escherichia coli, ATCC 25922) |
4T {0 % 249 Bk B ( Staphylococcus  aureus, ATCC
6538) | 4l 43 B BA MY B ( Pseudomonas aeruginosa,
ATCC 27853) . H 10 1R 22 % £} ( Candida albicans
ATCC 14053 ) #1 & fh & ( Aspergillusniger, ATCC
16404) , TR B MAEDVEI . KIBRA IR
AT 4 B 0 ) 2 3K A R ) % A1 B M TR R R 2R IRV 2R
FIPRBR R HE 7 4k, R il 2 A (i 2 bR ) 5 4%
BRI IR AR
1.1.2  #&H

WA R R (L Ry 98% , B VE 2R 4 E W R
ARAT) BB (BR, 32 [E Worthington (7] 2
Hl) a-HEEZ EL(L-DOPA) (BR, F#gfH-RAMIHAR
AR F]) (2, 2-HK R k-1 JE P 3 (DPPH) (BR,
B TR A R A R (i AR C(L-HU IR I iR )
(AR, 3 Sigma A7) (3% B BT RR G ( BR, 56 &

A
1.1.3 %

P (R 2.5 kg) , T R ZGRR %
LR LR,
1.2 {428

AT LA B T (UVI000, i R FL 2%
1035 A BR A /) L 3r XK g 78 75 K B 2% (LDZX-
50KBS, [iff 22 BRy7 2 i) ) 2 Rk AR ) s
(XSP-44X.9, Ll 2# A8 ) o

2 EIWHEIE

2.1 ZIHFMIK
2,11 BE SR B A ) A ] X

BB 25 2% B T i R AR A, T
PR (3h) S vh i W (PBS) Hi B 0 2%, T il i ik B2 hy
0.1.0.2.0.5.1.0.2.0 mg/mL {)¥EXREEBER ., THHE
1 AU SOV . e/ A PBS(pH=~6.8) \F&2
R (100 U/mL) (32 3alFE i, T 37 “CoKinE IR
10 min, F- N A 1 mL ) L-DOPA & # (1.5 mmol/
L),37 CRNE] 5 min B 37 BIE 475 nm 4k A%
TR A A WG A 3R AL A, (A FI AL
DLRESRAT Ay B A X B, P47 S5 3 9K, 45 R IR 1
Ho FRUAT 22T A5 R 0T & 22 1R T %) 410 1 2%

Sigma BUFIZA 1) 7 U B 4 (BR, 1L 25 i R W S
NYSS N 7] S = —
WAL AR ) B A 43 PR () = (1= y,) x 100%
*k1 BREEEER
Table 1 The compositions of restrain enzyme reagent
2H 5 ZiH WL ($h) g2 nini a-FEZH i S R i
Group Sample(mL) PBS(mL) L-DOPA (mL) Tyrosinase ( mL)
1 0 2.0 1 0
2 0 1.5 1 0.5
3 0.5 1.5 1 0
4 0.5 1.0 1 0.5

2.1.2  HEAEALM X
2.1.2.1 DPPH - 7[5 54

ki #F B 2.0 mLDPPH - Z, W (0. 2 mmol/
L), A 2.0 mL Zi0& , R A 5 ARG b #5 & 30
min, LIJC/K LB A2 1,517 nm 48 5 H 6 B,
FARME 3 WK, G RBCEYE, T AR
B X DPPH - 35 ERRT

DPPH - Frh%(%) =1-

b A RS DPPH - 2R 1A & B IO
BEs A ARER AR SO (LA 2. 0 mL Z AR DP-

i Y

x 100%

PH - ZBVEWR) 5 Ay HARINFE 2 FHE (LAITEK &
REACEREM) o DAEZE SR C g BIMEXT IR
2.1.2.2 -« OH JHERZM L,

KM Fenton A 58 A i B, W AR FR h
S A 1.0 mL FeSO, (9.0 mmol/L) 1.0 mL /KA &
LW (9. 0 mmol/L) (1.0 mL 523, #h1A
1.0 mLH,0,(8.8 mmol/L) ,F 37 °C F Jz i/ 30 min,
ITE/K 2.5 % He, 510 nm b Hom ot ™,
SEE 3 U, A R IBCF A 1% LR AR A4t
BIEXT - OH TR
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A Ay A2 AT B (LLTEK S BEAR AR A )
P IERE , Ax IMAKE S 5 SOV AR R IR OEIE , Ao M
AN H,0, BEE & (LATEK 4 EEARE H,0,) A8 KK
. LA C M BHPEXT R
2.1.3  Fadskzh aon X,

2 0.1 mL CaCl, ¥ (0.25 mmol/L) #10.5 mL
75 W BT R B (1250 U/mL) T 37 C R /K 1E 55
7% 20 min; LA SZIAAE S 0.5 mL, 4k 22 7EfR R 20
min; FEANA 0.5 mL %0 B 2403 (0. 5 mg/mlL) ,37
C RV E 5 7% 30 min J5 B, 765 IR T e S
min; AIA 0.1 mL NaOH %3 (0.4 mol/L) #10.5 mL
CIRNER W (3.5 mL ZBEN A% T 50 mL 1) 1.0
mol/ L BRFREN A W H ) , Tk /K s #4 15 min J5
SRV 2 KKK IR A 5 min A0 1.0 mL 3K
F A7 (0. 8 g Xf-— H LA F RS T 15 mL
WeELFR AN 15 mL Jo/K 4B IR 3.0 mL JoK &
P BE , 2 IR B 20 min S5, 0 6 E B T B
P g 540 nm AMEOE R RE L XS I TR
T 2 e H AR T
o g (%) = A== (C=D)

A s A RS MR WO B 1 ( F I PR 2% b 3
WA FE S W) 5 B——XF 25 1 i W WO B
( FH IR 2% s WA A o T TR S L ) 5 C——1k
PRV R W A s D——RE 28 OV WO (B (]
il B 2% P AR BT
2.1.4  F N A (MIC) m &

KA 2 5 RE I E MIC, B9 2K
IR B B R B 5 i ok T 4%
AR R 1 mL, 7RSS 1 P IA 1 mL
KR 10 mg/mL 15 X 2 IE W (40% L BERER) IR
SYJE WL mL AR SR 2 A K e, B E AR
TAE T AW ] mL A R 1:2.1:4 118
SEVREERREE o ) 1-7 A& R4 mA 0.1 mL B, 56
8 48 LN B % BE A B W, AN AR S R A BE S X RE
559 A USSR I AN A2 W, AN 0 B AE SR 93 44 Xt
M, 4ATE T 37 £1 CHEF: 24h, HE T 28 =1 CH5
7% 48h, PAIHRNRE A Pl B, LU I s iy B 1 e A1
R BEAE S MIC, FF ML 85354 v 43 51 H 0. 1
mL A T2 B 8 R E B 77 ik ul 2 4% A 4
VRS IR RGP b, T 37 =1 CE( 28 +1 C T 5

x 100%

FRIGWEE , LIt — A B iE b AR A 02 14 P R I 2 4
S UG A K e SR B o MICH
2.2 IYHAEIE I SEIE
2.2.1 mpEiei &

P R A () BRI 53 B R R B A A
3 ~5mL, RGN 37 C/KIEH) PBS i, T 1500
rpm &0 10 ming BB I BOR A 402, PR
A PBS ¥ B0, A L BR3P ek
JERAET 4 CUKFE# H o SEIHT, B RBC I FEHH
JiCE 2, A PBS ¥ A# RBC i ifi 4 e vk i 24
J7 8 x109 4~/mL, %
2.2.2 RAEhREHEHBMT

W e T WIS iR B 5 R, JT ] PBS IR
R B R E R 0.5.1.0.1.5.2.0.2.5.3.0
mg/mL (5 R . BV B 2R 2 52 HLIE
B MM SZ R 2 mL; FIPEXS BRZH 2 S B 980
B RE A PBS W 2 mL; AP XS fR4H 2 S H %€
A, BEIMAZERIK 2 mL, &AE A 2 mL
i B AL, 040,37 CHFE 30 min, 255, &
> 15 min, 1500 rpm, B WAL A LA IL, T
66T 540 nm,560 nm Az 575 nm 0 H UG R
(M. #HAXOHRF MR (%), 2~ H
LI PR B DI(% ) 1

AS560 . — AS60 .

B (%) =
AS60 5 — AS60,5.0

x 100%

R, -R
DI(%) = (=———=2) x100

PRy 2 R B2 IR OK B B0 B R
A575/A540{E;R2 j‘]%ﬁt{&%'biﬁg{& A575/A540{E;
R3j‘7[§H@Xd‘/ﬂg\ SDS B0 FIE A575/A540{Eo L1100
mg/mL + ZLEEEBR RGN (SDS) S FHAEXT AR

EEWEIRR - 50% 2140 Al 2 A V¥ I B R i
WeRE (HDs, ) EE H BASVESE £ (DI) (HD, 5 28 PR
P4 % DI (9 HLfH (H/D = HD,/DI)

$5e 2 BTS2 R

x2 MR

Table 2  Criteria for evaluation

W %
Score Classification
10<H/D TCHl A4 No irritation

1<H/D <10 55 ) ek Weak irritation
0.1<H/D«<1 B2 15 i) 3 Moderate irritation
H/D <0.1 T HE 3P Severe irritation
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WBE/INT 1.0 mg/mlL i, A0 ] i R s 1 4230 T
RS . S HRR IR F A R ] s 2 W g 5 %, AT
Pl 1 Pk B 2R A A R, AT —E IS T DI3K

<100

o0
(=)

(=)
(=]

+,ﬁ5¥%‘f Baicatein

=4/ Z C Vitamin C

0 06 10 15 20
ZARHe B

Sample concentration(mg/ml.)

[\
(=}

A
Scavenging rate(%
~
(=)

o

Bl BSREWRIARMBHOMEHER

Fig. 1  Tyrosinase inhibitory effect of baicalein

3.1.2 #EEHRIMRAMENR
3.1.2.1 %k DPPH - H h3LfE

HAR X DPPH - 3 B Zai i 25 L WLIE 2,
FIrhaf A, 85 5 2 %0 DPPH - ¥ [k B8 7 B Wk 4 34
KM m, M85 Z W E/NF 0. 05 mg/mL Hf, Xt
DPPH - (175 5 38 i 45 Wk B () AR AL B B i, B Y5
KRWIE R 0.1 mg/mL B}, IEFRFCILF] 95.21% ,
PR AR C ERRR . K 2 AR A R bR
DPPH -y IC, {4 0.03 mg/mL, DPPH - j&—
Fpfa e 0 & A m 3, nT IR A i 3 R N 0 T
PEU M BT AP fE . [P DPPH - JBRRE
W, W5 A Bem Y DPPH - T BRAE ST, A —E W)
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Fig.2 DPPH -+ scavenging abilities of baicalein
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Fig.3 - OH scavenging abilities of baicalein

3.1.3 wXFRadsEn

B ZR 375 W JoT R e D o) R DG SR WL 4
FH B AT A5, % 2R EL AR (14385 B o 1 T ) 6 1, L
HCAM R AR R A B T R, YR S T 7.0 mg/
L B, A 4 B 2 VA B T e T M2 R . YR
/NT 7.0 mg/mL B, HA I 3R BE G R 28165 R
WG, MR 10. 0 mg/mL i, 4 i & AT
iKF 52.51% . BB R0l R R, AR
BABSRYLIS IR
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Fig. 4 Hyaluronidaseinhibitory effect of baicalein

3.1.4 A F QAP A R E

A FN 4 WO A BR A AR 2R BRI TR K
B FCA L R 22 BB A 2R h B B I VR o
e B8 2N 4 (0 A A ER B R 3 B,
MIC 2 0. 3125 mg/mL; HYK Ay i 4 SR T L K
YA IR AR 25, L MIC 25 0. 625 mg/mL; 5 J5,
BEASZET [ 0 1 22 B 1 40 i U R AR X A 2, B
MIC 2} 1.25 mg/mL, 34045 26 3 A %0,
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®3 EBFIENENRNMIERE(MIC)
Table 3 The minimal inhibitory concentration( MIC) of baicalein on the tested bacteria
g PR B Concentration of haicalein ( mg/mlL)
Bacteria Positive Negative
5.0 2.5 1.25 0.625 0.3125 0. 15625 0.078125
4 O R BRI Staphylococcus aureus + + + - - - - - - + + o+
Hil R IR B Pseudomonas aeruginosa + + + - - - - - + + + + +
KW 4 [CH Escherichia coli + 4+ + - - - - - + + + + 4+
H R 22 1) Candida albicans + 4+ + - - - - + + + + + + 4+
YAl BF Aspergillusniger + 4+ + - - - - - + + + + 4+

"R + TR AP E + TR DR + TR R

“w

Note :
3.2 HpEFMmXEE

BN ESRIREFAE ML CHR, W
K5, )58 Ry =0. 3308x-0. 0954, Hori  x oy
B RWSE ( mg/mL) ,y NIEMAR(% ), HKFREL
(-7 (R*) 4 0.9866 , AR M5 4, AT 545 1
B FAEROR L2 HCy, = 1. 80 mg/mL, [f] i , 4
P2k 45 :DI=0.34 H/D(10, L5 R LIRS &K
VAW TS AT MR | AT A Ry — bl L e A 3
Vs nE et i

~< 100

(4

il A

Scavenging rate(%
o~
)
¢

0 I 2 3
ZAR P
Sample concentration(mg/mL)
ES5 JHEBMEWER
Fig. 5 Results of red blood cell hemolysis test
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SAACPERAG 53 ) B4 ZaE A R AR B AR I, KR
FEARA AL bt e 1 A XU , ol 2 7= ik kg 728 o 1) L
F4) B O A £1 A0 I S, R THOR BoAT
MR A , X AP AR AT, BAT 2 2t
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:No bacteria; “ + ” ; Precious few bacteria;“ + +” :Few bacteria;“ + + +” ;A large number of bacteria.
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