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R ZERMEt - IIHIERERERN
RMBREERIMFH

LXK RER - ERE

BEAZ 'EAER ERINER

(97 07B20B8SE97F 11 818 BESTHE )

ReFRIRA vk T (Cnidium monnieri (L.) Cuss.) #9321 Rk RE & 0 £895% L BE3E
Wtk o TR0 R T CEE R BT AL R B & F AR RABIRHRENLE
REr o EIAALF @ 0 100.0 mg/ml¥e kT 3 R4 R DPPH A v 3k 8920 R 48 & 7 B 2 £ Ascorbic
acid #568.4% ~ BHA#367.9% A ZBHT#567.6% 5 100.0 mg/ml¥z pk F 3£ A 69327 1 48 % 7 B iR
J& Ascorbic acid#975.6% ~ BHA#980.3% A ZBHT#983.6% ; 25.0 mg/mlke kT 3 B4 # & 50 &R A
T oy RA8 AR IREEDTA#93.3% © £ #l B EXART @ @ AR THERMIPH LKL E
#09 M & HDopachrome#)1Cs0468.70 mg/ml ° 5 o7 7 P IK 4 B4 K 8 M35 2 4 R T30k
THERY R AR EM » M H0.1 mg/platede jk T 3 4 #4-NQO 7| A€ #Salmonella typhimurium
TA98 R 4 a9 3p 1] % £26.9% * 0.05 mg/platee jk T 3 I 4y #4-NQO 5| A& ESalmonella typhimurium
TA100% % 64947 4] & £38.6% * M R TH L EMQIR RGN - 26 LHER » AR TH
By — 2 mBACEEHBRG T LY BT HE—FEITERRI O SWHR » AFEL
HAREA -~ I B & o0 E T d ey JE AL -

RABEER - R T AL  BEF K RE

i 3

TR 7 R U R (Umbelliferae) fH%)
Cnidium monnieri (L.) Cuss.HYBZ B -
CRAERE) Fk bt - Ry IRy E%E - 78
FERARESGGCM - (I » ARIER) Z# : 4
B ERE ~ RIEHE ARG YE - AR RE
W SR - DS LIRS R T A se 3
B IR FFEEASEHEE (coumarins) ~ A
i (chromones) L}l&mﬁﬁﬁi (terpenoids ) FEEHEH

2o AEAIRE ~ IR EERR  PURRC - P
& BRI ~ ZEAR B LUR SRR i e 7 g 1
TGN - TSP ED RN ISR 2 fide ~ #
ISR 3R DU FUE S T RS - (RIS
SHEHIE IR TRIPTEALTE ~ IR B2 AR IR
DU B e S S A TS M AR RE RS » DU
TR IR T FEFIELE -

WSS A REENIFEHEE - B
PRI 1 SR Y 728 2R RO BT S8 AL B B2 0 A S (e HI
A %ALRET) (oxidative stress) -+ B EEAYSEALIEE
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JIE MG FRIZEC® » BLOLIME R - &
JiE ~ RS T TR ~ BEERIS L EA LB B YIRY
BR - B4 0 EE e R RS R
T B SR o TR R SR SR
% HERN G HERGEE - HEAIEREEN
HEE - PLEEH (antioxidants) WIERAI 43 Ky
HHFESE#H (free-radical terminators) ~ 2
&7 (chelators) ~ 32JFH] (reducing agents) [l
Keig s fim AL Emy R PTSEERE (secondary
antioxidants ) + #PRERS (- EALEE JT P A fE Y
HE" > mEE ALY E R e R R
BBz v S TR AR -

I Ry FE K e B Tl i — R BE (b
B+ 5 [RE AR Ve ) 2 A iy 1
FAfi Rz EA (mutagenicity) * JLAER [#24:
Viteas A e E MRS Ry Ese Y (mutagen)
1o YhM R B 2 B AR R A — R VI B A
HHERETE SR Y (histidine dependent, His™ ) 2
IR R ZEEEBYE Ry - e 2
PR < e iR A MY Bl 1R 2858 Ty e 1T & IICRH I 192

(histidine independent, His ™) Z /LR 2 Bk -
FEIRZ MR B RSREUE - DIAHEEY)
B R LT EAMER S — YR
Z TR R BIEEL  HEBUEY BRI THIITE
T BE 2 90% ° » 12 H AT Ry B b A
HEHEEE S A —  HRBUEYE RN
Bz ] DIFE R PiEzeE %] (antimutagen) ATl
il > RN ] 2R A e I DT 2 R -

MRHEL TG i
— < BB
(—) &

W PKT-Cnidium monnieri (L.) Cuss. BN E
i EET T -

(Z) E&

Kojic acidlf A 518 £ /2 F] - Butylated
hydroxyanisole (BHA) ~ butylated hydroxytoluene
(BHT) BN E#EEHLF o Arbutinff i Merk
/3HE] © 1,1-diphenyl-2-picrylhydrazyl (DPPH) -
ascorbic acid » potassium hexacyanoferrate (III)
(K53Fe(CN)g) ~ ferrous chloride tetrahydrate (FeCl, *
4H,0) ~ tyrosine * tyrosinase * 4-Nitroquinoline

N-oxide (4-NQO) A Sigma/ZA F] ©

(=) HABE%
Salmonella typhimurium TA9SELTA 10085 5T
Yrem LEMF TR R AL -

— - HEBhE
(—) MRRF CEEZ AR R
RHE IR T-2L95% ZBEE TR - g ~
HE ~ S TREZIR B4 C KRR i -

e I (%) =

e Rl iE (g)] .
[ e rT e x 100%

(Z) MEALEEHRTAIE

1. {EFRDPPHE HHEL .2 fiE

2% Yamaguchi% A2 ik » EMEHELE
A RFEIIALO0 pl A% ~ 400 pl 100 mM Tris-
HCI #ZEAW (pH=7.4) ~ 500 pl 250 uM DPPH
R RS R » RIRE20M REIRIE G195
% FEHR25 C R TRLIR S e RE ol S A B 2057 8 -
DURSME- AT ROEEEEERIE S 17 nmfYROE(E -
BB IR - FIHEDPPHEHEERE » A
HATE -



I

DPPHF | [1I5LE R (%) =

A “I K M 1
- Sample#+517 nm Pr 7L];E| < 100%
Blank#*517 nm_V k-4 fif

2. ]

BEYenF N2 Jiik  FERETHFINAS ml
Rt~ 5 ml 0.2M WEFREEAR R (pH=6.6) LIk
5 ml 1% K3Fe(CN)s ¥ TETR50°C/KiR2057 6
% » DIk Al > BAS ml 10% trichloroacetic
acid AR » LABECM%3000 rpm ~ BELM 10578
HY B35S mIG A S mlEREF7K K1 ml 0.1%
FeCl; iBIRIR &194) - BFE107 8818 - DIERSIDE-
A FEEREERHIER 700 nmYREAE o Rl
HEIX -

3. BGREERC RE

2#DinisHE ANV Z fik o FEREMIE TR
IO ImIAgE S, ~ 3.7 ml 95% ZFEELI20.1 ml 2 mM
FeCl, * 4H,O%TK » EFE30M1% > FFIMA0.2 ml 5
mM Ferrozine!AK * ££25°C NHEL0 4385 1% » LU
RIME- AT RO ERIIE 562 nmiRE(HE - 13
mal B E A3 R o SHEEGERERRES) - AT ¢

A IERE (%) =

1— SamplefiA562 nmZ Ik SAE < 100%
Blank 2562 nm ;7 I SEE ’

(=) MEIERBEREDIAE

BZFLeeH N2 71k > HL0.9 mlfy A
FRERIR (pH=6.8) ~ 1 mIFESHLLR1 ml 0.03 %
tyrosine /KA AR M IR & BRI KR
HRHERF37°C 105388%% - FEITA0.1 ml 350 units/ml
tyrosinaseZ/KISW » BHARIRGYIE] » IR /KE
W HE 2553 881% - DUSRSME- 1T R EEE RS
2475 nmBYRSEE (A o DU REEERE A IR
Rtyrosinase » HIER475 nmMIESEE (A,) -
DA B 7 /K B » BIERR 475 nmYIROGAE
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(Ap) o DAEBEF/KREUAAR S+ 00 LB I %

AW EL A tyrosinase#l E 2475 nm YR SE(E
(Ag) - faitiBEEE3IR » G5 dopachromeflIil
o N -

Dopachromeﬁﬂﬁj{]ﬁ*(%) =
{[(Ab-Ao) - (At-AD)]

x 100%
(Ab — Ao) }

ICso » B ML HEIH] dopachromed: BEE 5 0% IRF I e
& (50% inhibition concentration) * f&LUEET
[FIEFE & kgl 3 H dopachrome HIfHI =R - 0] H
R ER RS -

(M) PHRKEEEXREMEARE

1. e

BB F ik P R 08 R O
VRIN0.1 mIBRSL ~ 0.5 ml 0.2 MR AR VA TR
(pH=7.4) AH10.1ml Salmonella typhimurium TA9S
B TATOOREIR (ODgoo 1 /20.3~0.4 » 10'~10°
CFU/ml) - EA¥EE®K - 37 CIRIEER205)
# » HIMARAE0.5 mM histidine/biotin solution
ZTop agar 1.98 ml » IBEHI R BEEACELZ
minimal glucose agar plate * £~ Top agarft[&]{% » &
BRI 37T CIRES R 48/ N R AT R R B -
SO —HAA AR+ S dimethy 1 sulfoxide
(DMSO) U ER—HEHIE - R HARIEI{E 2858
o B BRI R - AREE BRI SPSSHET L
AT - LA (One-
way ANOVA, LSD) I EZ Mz 2R » Ep<
0.05K R BB AR -

2. st

ZEMaronF A2 Fik - RIEE IR ERE
CME TR0, 1 mIkgs, ~ 0.5 ml 0.2 MFREHELE
B (pH=7.4) F10.1 ml Salmonella typhimurium
TA9SETA100MTE K (ODeoofT0.3~0.4 >
10’~10° CFU/ml) + R&HT%K » R37°CHIR
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RE204578% + FEMIAPN0.5 mM histidine/biotin
solutionZ Top agar 1.98 ml * {ESIFEEZRHEIAL
[&]{t.:Z minimal glucose agar plate * f:fTop agar[]
%+ BIERS RN 7 C IR e 248/ N 3T R
B o ORI T CADM SO
Re—¥EhltH - Ry EHARIMI{E 284 - hatikBa B3
:k o
3. i s
Z#YenHE N2 ik NIEEMEEEOE
HHYRN0.1 ml 0.5 pg/mIATEZEE#H| (4-NQO) ¥
¥~ 0.1 mIBgSh ~ 0.5 ml 0.2 M BEREEELE @A
(pH=7.4) F10.1 ml Salmonella typhimurium TA98
HTATOOMIEIR (ODgoo1/20.3~0.4 » 10'~10°
CFU/ml) - EE¥E®K - R37°CIIEERE205
§# - FFIIAAIE0.5 mM histidine/biotin solution
ZTop agar 1.98 ml » IREHIHRBEEACELZ
minimal glucose agar plate * 57 Top agarét[&l{% » ]
B EIA37CIIREE =48/ N R AT H YA B -
FHHN—RAA gL - e ADMSOREE Ry —1E
PEFIRH o FF—RA AR g AIDMSOUE: » 1 H.
A In4-NQO LADMSOREEE Ko hilAH - Ry H AR

[mIE 22l - MRinadBE A3 X -
R NHATE -

BB

BB (%) =
[HWWNQXHWQwﬁﬁﬂﬁﬁf )
“4-NQOHISample V[ i@ 4
( | 4-NQOV [ng%@wgggp)

PR A B

% 100%

i S L3 G

— ~ WEKRFCEEZERY
IR T LL95% ZBEAEHY ~ i ~ JEHE S S
HZIEI% » TS ZEHR F55.01% ©

— R FCERERYRIMELED
(—) ;BBDPPHEHRE Z#E

EH A 1A e 4011 i B S B |
SR T ILEE BUE B R R K
HRIEERE(EE HE - DPPH H IR —HE
ZEERE HE - 15 517 nm A B AROGHE - Bk
PrEAALBBRIR - S S B AR S - &
e Y B A+ R L 2R I B A i B B R

100
—0— C. monnieri
80 —8— Ascorbic acid
S —o— BHA
% —a— BHT
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(5]
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S
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Fig. 1 Scavenging effects of the ethanolic extract from Cnidium monnieri fruits on DPPH free radicals.

Each value is expressed as mean = S.D.(n=3)



A HBOUE SRR g bk B A s
JIiEng - @RISR T Z B IY)E FRDPPHE
HECRETT » FiREUR - IR T LY
DPPH H Hi 4% 2 TG BREE JIBEIR Ry B hrmr g fn -
EREF100.0 mg/mlif - $E K1 LB RIS
FRDPPHH FAAI R R Fs64.4% » BUR By [FIIRFE
ascorbic acid [68.4% ~ BHANY67.9%LL K BHTHY
67.6% * MEIRFHIPIAALIE R IR D HIRET » 12
53 SRV EHBETTE LR SR E - i
& (Sinomonium acutum ) 53 EfEH HIscopoletinfy—
F RS - REERE AR T (0, )
2L FEARMGE IR IR K T L BE AR i B

0, MiEME » FERBURIEHRO, HBER - MiA
REERYARS R RORIE K 7 Z B2 I RERE 2 it &
JHFARE bR B A - {H2 HE Mo i —
AR5

(Z) EBRA
3275 (reducing agents)

 frH (A
FIRREURIE B - SRR B A LR
BLEHS

PILLBAR AL - ki B =R ]

3.000

2.500
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Fe''(CN)&F i Fe*' (CN)s » Fe*'(CN), &rkilFe’ &
&S+ (Fey[Fe(CN)gls) * EETE R
B2 LEY - £700 nmE I RROEHE - EIROE
R = R R fod - B2 g R T4
FEZEINY) IR T SRR - MEIR T ZPEEAEHT
Ve R I BE R RS SE TN - R £100.0
mg/mlff » JE PR LAV E R I 85 1.995
SR Ey A ascorbic acidfY75.6% ~ BHAM80.3%
DK BHTH83.6% » Fnl R+ Z EE 2 U RE

fEE T E B A R DURAR AL - E2HE
TGRS A E— P B

(=) BEmEZEEND

THEkEET (Fe’™) MTFELE > bR T & #5H
Fenton S EA GREHEE ("OH) - JREr bl
A1LiEE (LOOH) KIEA K ALIEE B A
(LO") T e gl i i - RIL 2SS Fe™
REJI2WE - JRA] DUE R i B AL AT [FI B © Fe?'
AEBlFerrozine/P M &Y  1£562 nmA & KK
HAH - EROEERRFR R AR AR
i o B3 RN IR T ZRERE B A F e 2 BT 0 #

—O0— C. monnieri
—8— Ascorbic acid
—o— BHA

—a— BHT
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Fig. 2 Reducing power of the ethanolic extract from Cridium monnieri fruits.

Each value is expressed as mean = S.D.(n=3)
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Fig. 3 Chelating activity of the ethanolic extract from Cnidium monnieri fruits on ferrous ion.

Each value is expressed as mean = S.D.(n=3)

REUREIK T LB G e Z RE JIE IR
BT BSI0 » H REE 525.0 mg/mllF - #ER T
A HEE 5P IRE S T R592.6% » SR 2 A1
JEEDTAMY93.3% * FRIER 1 L2 NYIRERE &
AL NI Fe™ » (HBH I MR o 8
— S HIHESE -

= RRFCEZFMYHIHEREERR
Z#HeN]
BAORDE G R SRS B B0 T A
ST E R EE - B AL~ B2 T R AR
NEFEER - JL2relf Rk ERYE -
AT AR R eI 2E A - B R R e R i
Tl fERORAEBGEET » tyrosine®

il

100.00 —O— C. monnieri
—&— Arbutin
—&— Kojic acid
80.00 r
S
= 60.00 r
3
S
E 40.00
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O'OO | | | |
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Fig. 4 The effect of inhibiting the formation of dopachrome by the ethanolic extract from Cnidium

monnieri fruits.

Each value is expressed as mean = S.D.(n=3)



& HityrosinasefJf#{LJE i dopaquinone » FFEHH
—RIINEL R B A K EEEBGER? i
dopachrome By 2 1132 4 BB AR A Ry TR AR Y
FEERRTRIEY - 475 nm B R KIROGHE @ &
TR G B L =i il dopachrome 4= BT BE
R - [84 Ryl KT Z B2 Z Bl dopachrome
A RHIRUR » FERETR - $ER T ZB2 2L I
dopachromeE B HIRE JIBEIR AR nmsghn - H
HI1Cs50F568.70 mg/ml » HA tyrosinase Fy A 25 22§
HEFIEMEHO RIS - REfE LR R AR SL
[ HE » SR B R B & < w IR
B A SO TREMHIR] - EPTSALE R
i REURIE R 1 Z 2N B BIE DR &
SBEETIITER - JEvTaE R HrERE{Kdopachrome
RAURE . — S —PIRE HAH B R4
RRAIPER » ZE3#E T tyrosinaseli 14 ;S a2 =19
i o

m - #eRF CER IR R &1
(—) Hiesim

HIN B E 129

TEAETTE e DL S s 22y - 5 b
¥t Salmonella typhimurium TA98 ~ TA10045 #:M4:
TR AR ERT B &y g B e a8 DL S HE s B A
FEREVFIRE - FURIKR S E Salmonella typhimurium
TA98 ~ TA100H FHEIERVRF UM AEBS 5L ERDR ¢
1~ MRS 5 (background lawn ) fEFEZE kA
HYIE{E E &% (number of revertant colonies) ©
2 BRAEER -3 HBEHIR (pinpoint) HYFEEIE
BE7% (non-revertant colonies) ' iy 4 #E
RIAEE 2 A E g ny R IE FRRE SR (b His ™ il B8 B0
6~8fUAT LAY BAEETE (microcolonies)  [fij3a fif
b RBIHI R A L (mutagenesis) AT
AATEGERAY - B R an A SRR - SRR
AE & S HIH] - T OE T S S MRET - RNt ek
REE RS Bl E SR - SHEEHE
e AR R DS A AR TS 5 - S8 His Ml
TSR I (o FH S AR S rh B R A G R - (7S His
HHERIHE 2 BB - T AR SHIRIIFERIE R -
ES)IRR= FE =S S Sa s e = U S R WA
BT B /MR B AR EE 2R B R R 8 HIIEROR

Table 1. Toxicity and mutagenicity of the ethanolic extract from

Cnidium monnieri fruits toward Salmonella typhimurium TA98 and

TA100.
Amount His' revertants/plate (Mutagenicity ratio)'
(mg/plate) TA98 TA100
Control 17£3(1.0) 118+6(1.0)
0.5 @ 2+0%
0.1 14+4(0.8) 93+7*
0.05 17+4(1.0) 115+3(1.0)
0.01 19+5(1.1) 130+17(1.1)
0.005 17+5(1.0) —
0.001 15+4(0.9) -

! Mutagenicity ratio=induced revertants per plate / spontaneous
revertants per plate. Each value is expressed as meantS.D. (n=3)

? Pinpoint non-revertant colonies appear on the plate.

* Significant difference between the sample and the control.(p < 0.05)

*No deta.
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Kt Salmonella typhimurium TA98 ~ TA100H 3
M o FIEABEIGRIRETR (R1) - IR 2R3
HiA Bl & N ¥ Salmonella typhimurium TA98
EATA100-R B3 M2 &5 AR =< 0.1 mg/plateld
5 =0.05 mg/plate * HEHIEFHDNANERE [ FE 28

(frame-shift mutation) HYSalmonella typhimurium
TA9SES A IR Z B 2L AU e EL A & 32 1%+ 1o
HADNABAE #1225 (base-pair substitution )
#Salmonella typhimurium TA100¥HAIE KT 215
LAY LU

(Z) BEeeslEs

TEEFTHUR S HEARE - Mt Salmonella
typhimurium TA98 ~ TA10075 EZ8 1 7y b b
B e BB AR R K - AR
i o [E1 165 T 9 ORI AR [ 1 238 B 9 B 2085
DL b - RS i HL B e i g o S ze 5l Bs
HIRE SRR (K1) » R IKRF 2B Y H
ASalmonella typhimurium TA9SFITA100 k5
MBI RLT - IR T ZREE I Salmonella
typhimurium TA9SFITA100FHIER < [F115 B ¥4 BiES
/N ELARIBIE SS9 B2 1 - FORIEIR T 218

ER R R BB - A R
i - AR RSO 2 S -

(=) MBS

1 4-N QO 2 il il & 25 49 3% 2% 2 % 5 AR [EI1E
ZE R TR P B - TR IR - £ B RS AU 35 5
Ze s ME IR - 12 % Monroe % A2 il B
A ERRAE - Kk S I B e B Salmonella
typhimurium TA98 ~ TA100:Z B2 AE 1743 F i)
HH0~20% i EWEMSE (negative) » 20~40%
RS EETEE (weak ) » 40~60% By o B 15 1
(positive) * 60~90% Ky B % (strong) -
>90% Ry FIRE A BRI RE B IERVEERE - FiEzes
MHERBBIFEREUR (22) 0.1 mg/platelE /R 2
FEZEHUY)EE4-NQOS [#EE Salmonella typhimurium
TA98ZE I HIHIZ 1526.9% » 1M0.05 mg/plate
W IR T Z B 2B 4-N QOB [ E Salmonella
typhimurium TA1005 R HIHIZ F538.6% » /&
TR ES R HIHIE A - RORIE R F LB 2EE)
R DNANERE A7 R 1Y 2288 DL S DN A B G B )
Ze R PR LA TR M A IS8R - 1% A
FSeHE e R T /K ZEE)REfI il aflatoxin B FITEA

Table 2. Antimutagenicity of the ethanolic extract from Cridium

monnieri fruits toward Salmonella typhimurium TA98 and TA100.

Amount His" revertants/plate (% of inhibition)'
(mg/plate) TA98 TA100
Control 15+6 76124
Positive control 4142 159+7
0.1 34+3(26.9) -2
0.05 44£5(0.0) 127+14(38.6)
0.01 51+11(0.0) 147+8(14.5)
0.005 46+5(0.0) 142+6(20.5)
0.001 45£9(0.0) 146x11(15.7)

! Each value is expressed as mean + S.D.(n=3)
*No deta.
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¥ Salmonella typhimurium TA9SHITA 100/ JZE8E
A ~ #lifldaunomycinAlcyclophosphamidefiit 75 &
HUAHR Gt BERE 77 #A (sister chromatid exchange )
DLl cyclophosphamide it 37 2515 88 /)N LAY B
A e S E i ey B A B I O SR - S35
FRHIE R Z B 2 AU e i S B KT e
Mg (HL-60) ~ FE Sl (HeLa) DLUEASHS
HIGHEEHIE (CoLo205) - fEHEIR T ZEEZEHT
V)43 Y SR ) osthol Fllimperatorin BBz 5
HL-60MATHIIEZ » Kok » HAEERRS 5 R AHR
ERAIERE T » MEIRF ZEEZEERTE Ry L
ELEfR%8]”  (chemopreventers ) *° » DU T 55
— B HIHREE RS -
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FRUITS EXTRACT ON THE EFFECTS
OF ANTIOXIDATION, INHIBITING
THE FORMATION OF MELANIN AND
ANTIMUTAGENICITY
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The dried fruits of Cnidium monnieri were extracted by 95% ethanol, the ethanolic extract was
examined on the effects in the antioxidative activity, the inhibiting the formation of dopachrome and
the antimutagenicity. In the concentration of 100.0 mg/ml, the ability of the extract for the scavenging
DPPH free radicals is 68.4%, 67.9% and 67.6%, while, for the reducing ferric ion is 75.6%, 80.3%
and 83.6% to ascorbic acid, BHA, and BHT, respectively. In 25.0 mg/ml, the ability for the chelating
ferrous ion is 93.3% to EDTA. The above results indicate the extract behaves antioxidative activity.
The ICs of the extract for the formation of dopachrome is 68.70 mg/ml. Indicating that the extract
shows the activity for inhibiting melanogenesis. The extract does not possess mutagenicity. The
suppressing rate of the extract with 0.1 mg/plate for the mutation of Salmonella typhimurium TA98
caused by 4-NQO is 26.9%, while the suppressing rate of the extract with 0.05 mg/plate for the
mutation of Salmonella typhimurium TA100 caused by 4-NQO is 38.6%. Suggesting that the extract
belongs to the weak activity group of antimutagenicity. In conclusion, the extract of Cnidium monnieri
fruits is a kind of safe chemopreventer and should be analyzed its active components further. These

components may be used for preventing aging and inhibiting pigmentation.
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