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22 WK 245V T 2 SR I T PR 2R A W S B BT 5

kE R 4B Mmoo EER

WE BR EERAHHFHSFZIGERAEAWHERN, FiE AR, B KR 3 F
E LRI 22 kB P A RS, 5 A 25.12.5.6.25 g/l 3 AN, A BB A R B $ Bk R AL E AN
AT I 3 B R B Bl M0 A, YRR 3 AR R B AR IR R ) IR B RUBR B M A R B 5 B Ak R KRR
1.0.0.5.0. 1 mmol/L # 2%, &R 22 wkBok b 2B OLER W& S Bk T RN RAL M dtr
R EFE BET RERT GTHE BT M BB Y 28T DELTT . 2ET)#R
Wk BT HE I, A 21 RSB R R BRI R R R AR e R AR, P B 25 g/l B x5 (88.49 =
9.98)% ,4R %42 6.25 g/l B 4] F FAK(11.22 +£3.36) % ; BE 32 o B L% R4/ A sh, 4 21 vk
24 3 5T A b BE RBR B E M, AT 12 25 g/l B H R % (75.92 £5.57) % , ARt /£ 6. 25 g/l Bf ] &
RAK(9.60 £1.15) % ; RAZ M 3 A 375 B& RBR B & M a9 4E A . H A2 25 g/l B drd 5% % (54.23 +
3.56) % , 8 R1=1£ 6.25 g/L 8474 £ FA%(10.25 £1.83)% . 5 1 mmol/L &R FKIERILE, L A
T EAET AT EET AN DEL R R e AR S AT B A BT LA
FIRBEARYBARIN BT FEKRRY A 25 g/l IRE A B R BB H R A S, ZFARTFENL(P <
0.05, P<0.01);%5 0.5 mmol/L f&RFRER LI, RINBIEY R L HEEIR Y /£ 12.5 g/l B B R BR B 3
FERRI G, ZFARITFEL(P<0.05,P<0.01), &it AABRAGEG—EPHHARIPH L X
SRR, FAUE] S k) B BB B E A X
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Melanin Synthesis Was Affected by Extracts of 22 Kinds Chinese Herbs of Acid Taste: an Experi-
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ABSTRACT Objective To confirm the inhibitory effect of Chinese herbs of acid taste on melanin
synthesis. Methods Active ingredients of 22 kinds Chinese herbs of acid tastes were extracted by alkali
extraction and acid precipitation, alcohol extraction, and water extraction, respectively, which was then
dispensed into 25. 00, 12. 50, and 6. 25 g/L suspension. Their effects on activities of tyrosinase were de-
tected using mushroom-tyrosinase-DOPA speed oxidation. Their inhibition rates on activities of tyrosinase
were respectively compared with inhibition rates of 1.0, 0.5, and 0. 1 mmol/L arbutin. Results The 22
kinds Chinese herbs of acid taste included Cornus Officinalis, Crataegus pinnatifida, dark plum fruit,
Schisandra Chinensis , Chaenomeles sinensis Koehne, Reynoutria japonica Houtt, Achyranthes Bidenta
ta, Sanguisorba officinalis L., Semen Ziziphi Spinosae, Herba Ecliptae, blueberry, immature bitter or-
ange, submature bitter orange, Prunus mume Var, Hovenia acerba Lindl., Fructus Mori, Pomegranate
Rind, white paeony root, Rosa laevigata Michx., Portulaca oleracea L, Terminalia chebula Retz, Rhus
chinensis Mill. Their alkaline extractions showed inhibition to activities of tyrosinase to different degrees
except Herba Ecliptae. Of them, the highest inhibition rate (88.49% +9.98%.) was got by dark plum fruit
at 25 g/L, while the lowest inhibition rate (11.22% +3.36% ) was got by immature bitter orange at
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6. 25 g/L. Their alcohol extractions showed inhibition to activities of tyrosinase to different degrees except
Herba Ecliptae. Of them, the highest inhibition rate (75.92% +5.57% ) was got by Hovenia acerba Lindl.
at 25 g/L, while the lowest inhibition rate (9.60% +1.15% ) was got by submature bitter orange at 6. 25 g/L.
Their water extractions all had inhibition on activities of tyrosinase. Of them, the highest inhibition rate
(54.23% +3.56% ) was got by Fructus Mori at 25 g/L, while the lowest inhibition rate (10.25% +1.83% )
was got by Semen Ziziphi Spinosae at 6. 25 g/L. Compared with 1 mmol/L arbutin water solution, alkaline
extractions of dark plum fruit, Schisandra Chinensis, Rhus chinensis Mill., Rosa laevigata Michx., blue-
berry, Chaenomeles sinensis Koehne, Portulaca oleracea L, Fructus Mori, Achyranthes Bidentata,
Pomegranate Rind; alcohol extractions of dark plum fruit, Rhus chinensis Mill., Pomegranate Rind, Hove
nia acerba Lindl., Crataegus pinnatifida, Achyranthes Bidentata; water extractions of Chaenomeles
sinensis Koehne, blueberry, and Fructus Mori at 25 g/L got obviously higher inhibition rates (P <0.05,
P <0.01). Compared with 0. 5 mmol/L arbutin water solution, alcohol extraction of Chaenomeles sinensis
Koehne and alcohol extraction of dark plum fruit at 12. 5 g/L got obviously higher inhibition rates (P <
0.05, P <0.01). Conclusion
nism was related to inhibiting activities of tyrosinase.

Chinese herbs of acid taste could inhibit melanin synthesis, and its mecha-
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TR G IR BT SR PR 52 s PR S IR
ML — P2 R BAREE S A, R &
& W BRIIRAL B A i 2 A BB E i

MHETTE

1 2k PR A RIERIE 25 P (i
RN EE SN A A ORI iE N D RN
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B A BRA D) s HH-4 BUBCR IR K 76 84 (E e
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DL-Z L (L-Dopa, P4 il A Y H A A RAF L #T
201007 ) , RESR AT (VLR 22 U5 AR AL RHE AT FRA /L L5
20100615) ,BRER SN JE /K £ 1 R ER R 34 R/ Hr 4l
IRIECTH - (1) BERRERZE /i (PBS,pH =6.8) : Bz —
SZ815.6 g, AN 1.9 g 7T 1 000 mL MZEK
s (2) BS IR T : IS L)L PBS By 200 U/mL 1%
W;(3) DL-Z M.l PBS FiBeh 1.5 g/l HIIATR .
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Je B B K R R VR AR R 4 C UK
FalR A o
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(10 ], USR] v 2 R 25 52 5 0.5 mL, il A PBS J5
SR A MR 0.5 mL B4, ' 38 CKIAHIRTE
10 minj5, A DL-ZE 1 mL, 5% 2 min J532 B F
Gy IEIEEETE (475 nm) I E RO EE(E . 53 3 R
(1.0.0.5.0. 1 mmol/L) BEE T 7K ¥ Wk P 25 %of
MR BRI E R 3 I BOT YA, I 2 B 41 1] 4%
TFRIE

W IR WA 1% (%) =[(a-Db) - (c-d) ]/
(a-b) x100 (%),

Kca A2 R IMEHE AW b AR 2y
FEG AR AW ¢ A 25 FEG TR 5 d S 2y
A INEF TR AW Fde 3 RN RSB AN [m] vk JiE s
AR BTG VEA R 2 5 AR R KR 25 5

6 Suitorik SCEEE R SPSS 16.0 4t
TR TSR x s Fon, MR EFAIES
SIATRI R, A AN REAT G IS A R AR S 50
5, P <0.05 £nERmAGI R,

# =X

1 RERH KIS I0 R A R RERAY
1.0.0.5.0. 1 mmol/L ¥ il 5 5351 4 (43. 80 =
0.05)% .(30.17 £0.11)% .(11.53 +0.11) %,

2 22 DR S AR SR AT K VA SRR B
IR (£ 1) 22 BRERMK P25 42 4 (B A R i
HN) 359 %5 i e AT S T R B 1 0 ot P, Lo A
TE 25 g/L W0 R f 5 (88.49 £9.98) % , HH 5L HE
6.25 g/L BHMHIZEIL(11.22 £3.36) % ., LT,
FHAEF S G 4 B2 2 AT 25 gL W BRI
il \12.5.6. 25 g/L Y B BB AR T 5 s Al R
LRAGAE AT L (IAT 5 BRI Z5 RN 6. 25 g/l MR A
M 25 K 12.5 g/l W B0E MR . B3R M1 25
g/L BHMHIZE T 1 mmol/ll SERTFHA 11 Bk, 43
Je O IR E AT MR SR A
AR HAEF T S b My kT AT
ST AT RN 0 R AR AR AR
HAES 1% & X (P <0.05, P <0.01). fliE¥71E
12.5 g/LEHMHIZE F 0.5 mmol/L BER T 254
8 MR, ArHI A My AT AR L S
W AR ST KPR RS GG HE L (P <
0.01), Bk 42 ¥ 7€ 6.25 gL W 3 % K & F
0.1 mmol/LAERFF 254 16 Bk, 43 & : . 1L
W BT FE R LR AT AT SR ARAE
AR AR AT S PRF M AL R, (H 2
S TGIFE (P >0.05),

R 22 R EEHR Y R R

(x+s ,n=3)

) AR BRI R (% )
2y
25 g/L 12.5 g/L 6.25 g/L

L #y 88.49+9.98"*  62.11=4.00 37.18 +3.54
FRT 76.44 +7.27** -38.89 £6.96 -43.57 +5.87
1Lt 35.52 £48.28 24.19 +4.36 18.81 +1.64
BT 86.12+4.24** 43.08+6.84  28.80+1.93
Stk 60.95 +6.81" 29.62 +7.39 15.28 +3.29
- i 59.25 +6.52*  38.22+7.40  33.38+3.19
2B 43.24 £3.69 43.71+5.20  28.26 +3.23
SN 64.77 +7.36*" 56.35+5.62 35.80+7.42
=L -82.58 +8.17  -23.32+4.53  34.99 +4.80
Mg -67.79+11.96 -26.58 +5.62 34.74 £+6.39
Ve )a 61.87 +8.86*  36.21+4.84  23.40 +3.69
ARJK 82.39 +8.19"*  71.49+6.88° 42.11£10.68
BEE  -36.41x2.72 -9.63+2.53 -29.58+5.25
HAGETF 62.24 +10.64 ** -17.48 +5.05 —-16.88 +5.04
BT 43.89+6.23 -37.01+5.10 -43.18£5.82
il 52.17 +12.10 -82.05+5.17 -50.35+4.28
5 39.30 £2.63 21.01 +4.76 15.27 +4.16
R 12 37.29 £3.52 24.11 £4.73 11.22 £3.36
ST 68.55+2.16** 43.06 £11.46 26.54 +9.59
Hiukdy -55.13+4.69  -23.93+5.42  38.05£6.00
JEAL -81.36 +1.21 -52.90 +6.30 21.10 £4.13
BRA{~  -20.58+2.66 -17.58 +1.96 35.26 +4.03

T :22 bR 2GR YITE 25 g/l WRIEIT 5 1 mmol/L AERHF i K
HA, *P <0.05, **P <0.01; 22 bR ZGHRIEYIEE 12. 5 g/L WRERH S
0.5 mmol/L AERFFMHIRLE, 2P <0.01

3 22 Wk 2 EEERY) 5 e LT AR A VR I SR
TR AL (R 2)  FEEEYh BR B R T 7R FAb,
A 21 B v 24 35 ] o ] i AR B IS R, U T A
25 g/L B 3 ) % 05 25 (75.92 = 5.57 )%, 52 1E
6.25 g/LAT I =% (9.60 £1.15) %, 1148 . 5
W OE AR R M AR 5 IR 2 B TE 25 gL
] 72 12.5.6. 25 g/L WS RIVE A k1
T ML AR RAL 5 MR 2RI 7E 6. 25 g/l i
il 7225 g/l BHEGE TR . BE4RY7E 25 g/L i T
1 mmol/LAER TN HI R A 7 Bk, 7l )& SHg 1l
B IR AT A AR R Herh g
57 AR AT E R EFEA SR E L
(P<0.05,P <0.01), M4 1E 12.5 g/L & T
0.5 mmol/L fERFFIGEI A 8 bR, 73 Al : i,
T AT AR AT A AR g
O 2 S H Gt % 8 L (P <0.05), &Y 1
6.25 g/Lif i F 0.1 mmol/L A8 5 4 il KA
15 B, 40 02 Mg R T I BT ORE LT
T AT AR AR HAS T T RS T
fhir ERL  (H 22 R TEE 2 #E L (P >0.05) ,
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R2 22 WRPAEEEYINHI AR ILE.  (x+s,n=3)

Fz3 22 R AKEPIIHIE  (xxs,n=3)

ATl B3R (% ) AT BE I 2R (% )
iy iy
25 g/l 12.5 gL 6.25 g/L 25 giL 12.5 g/L 6.25 g/L

Ly i§ 57.01+2.25** 52.13+3.59% 17.25%2.69 e} 27.17 £2.51 36.63 £2.64 33.96 £3.28
HRF  -98.75+12.45 30.43 +2.84 45.27 +6.82 KT 33.97 +1.54 -53.85+6.47 -42.12+2.66
1A 52.72+4.71"  27.34 £6.43 17.08 £1.77 1 33.88 +3.61 39.52+5.17  33.61+2.54
BT -61.72+4.40 -26.14+13.78  23.25+6.72 BHET 53.57 £4.22* 40.23 +4.47 39.50 +5.71
Atk -79.72+15.04 -24.33+12.99 55.82 +8.34 FAft 54.23 +3.56* 43.21+2.97  37.94+5.31
A 53.25+6.20* 34.36+5.15 26.51 +3.65 g 42.28 +2.39  41.80 +5.65 38.10 £7.14
A8 33.55+3.77 -10.43+9.93 -14.38+7.58 %8 31.65+4.27  25.48 +6.86 14.36 £1.99
A 36.35+2.15 -65.55+7.60 -71.99 +4.82 TN 27.03+0.84  31.93+3.29 18.39 £1.90
SE) 19.26 +3.28 23.38 £2.17 24.00 +2.34 HAS 24.55 £1.64 26.16 +1.78 17.45 +1.37
LML 32.24+2.62 -47.8122.30 -19.30+1.49 LML 24.59 +3.11 26.20 +3.54  23.92 +4.98
Ve ) 56.75+1.39** 30.78 +2.88 22.85 +2.61 ey i) 39.25+3.68  42.69 £2.62 38.14 £4.63
ARJR 27.52 +3.20 34.39 £6.35 33.85 +3.61 AJR 51.76 £+3.64* 35.69+2.18 27.30+3.19
MEYE  -67.71:5.86 -42.33:1.63 -14.52£2.22 B 35.56+£5.42 -18.48+2.15 -19.26+1.92
HAET 56.80 +5.68°* 48.45+2.80  32.40 +1.40 AT 41.58£2.52  40.29+4.48  39.47+2.54
BULT 75.92 +5.57** -65.80 +3.34 -98.54 =7.02 BUET 35.08+2.58  39.52+2.37  24.71+3.27
s 42.73 +2.80 40.32 +2.81 39.96 +2.95 e 34.17 £3.61 16.98 +1.95 13.50 +5.42
s 29.79 +3.32 15.80 +3.91 9.60+1.15 7 14.77 £3.67 19.52 £2.53 14.25 £2.64
Hse -28.90£1.77  17.66 £2.12 12.72+3.16 A 29.96+4.39  21.593.47  12.31+1.16
N 42.63 +3.18 23.31 +2.49 15.59 +1.39 ST 38.03 £2.49 31.36 +2.53 26.08 +3.84
i 52.43 +3.81 40.59 +2.17 26.76 +1.49 Hhu A -88.13 +£4.72 43.01 +4.05 42.48 +9.32
HEtL -20.74+4.02 -16.08+2.42  13.76 +3.06 petl 43.20£2.92  42.85+7.01  38.57 +5.52
ME{  27.23:1.93  -16.90£6.81  -14.67+1.04 MRf.  -38.05+93.02 27.55+2.02 10.25+1.83

1:22 WP 2R YILE 25 g/l WREERTS 1 mmol/L A& SR i 2%
H#, *P <0.05, **P <0.01;22 B 2§ drE 12.5 g/L WREER 5
0.5 mmol/L AEREHIMHI % 4L, P <0.05

4 22 WRh 2 KAR IR R b (£ 3) 22 Bk
Hh 24 7K S XA 10 T I R S MR R VE o b SRt
1625 g/L I % 5 w5 (54. 23 £3.56) % , iR A7
6.25 g/L M=K (10.25 +1.83) %, T B
3% HATTE 25 g/L BHE, 7E 12.5 6. 25 g/L B
AR H] s IR A ks R A 7E 12.5.6. 25 g/L I
i, 7E 25 g/L BHEOEVERT, AR TR 25 FE i rp AR
JERE ¥ A MR AR . KW AE 25 gL B & T
1 mmol/LAER TN HI AR A 3 Bk, 73 5l : AN
BT RE ERYHAAGEITFE L (P <0.05), K
FEYTE12.5 g/L Bf 5 F 0. 5 mmol/L A& i %
A 13 5K, 4300 Mg IR AT R AR
NSRS ) AN N |\ T (¥ N A 2 e N /e Rl
fir JRAL H2ZE R TS E L (P >0.05) . Kig
Pi1E6. 25 g/Lif R T 0.1 mmol/L & 51 41 i 52 Y
A 19 K (BRIORF B8 5 R A H2E R0
il E X (P>0.05),

wHoo®
BRI Rt 22— TR S A T

AN s N B AT 6 N R e SRR N L
LB AL ZAE . BEE AN THZRRE A5

1 :22 BRI ZGEEARYILE 25 g/l YREERT S 1 mmol/L BRIl %R
H#, *P <0.05

AR A A B 1 R B, 3 B0 A G0 25 1 ok ik
FEZYER C BRI . BRIR 2450 IE 2 an ik,
WML GBS WA FRABHLBE 18 (1 ek, (R (pf e A B
Z)yhid R ARG —O A - 1F BRE ME
FH s AN 3 2 BB 7 70 ot 5 A R P 2 - TS i b
O A BB SAL A L2 B 8 38 AL Y AT S 5
AT S A0 235 5% 00 0 — 25 UE 52 22 W AR bR o 24 6
W K SR (B B S0 BEEE P 40 ) B mT il PR R
P A A B —— T R BT 1 . b DA R
MEBRAR DA ] 2 5t 25 (88.49 +9.98) % . 1R75%: &k
WA P 11— A v 2 0 B 28 7 A I 0 1 R LA o
P 5 BB A e e e RO R SR U ) R
B AT HLER , BT SR 5% 0 52 b 25 B v 43 EoAT
il % 2 IR T O M 1 1 R, S BE A IE O 45 SR A W)
A TR SR R I £, B B 2, B i R
WA

BEAh, SERGEE A BoR 3 R U i 2 4
Hh 2l % SR 2R A IR LA L), $R R« S R I Hh 2 0
PRI A A X AR T B R s O
T REAR AT T 8 k0 MR B A T o X RO
PETRIHLI , J2 25 AN IR A3 A5 e 3 2 [R) — B 43 1Y)
MR, A 1545 e i —2 4y Bkt .

R TRMRZ M 2 HAT S SR 2R A 6 TR BE
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