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# 1Cso = >200 ug/ml » % % (s 1C5o = 20.5 ug/ml 5 § + : # = 1C5 = >1000 ug/ml »
#5148 1Cso = 1117 ug/ml 5 3 §7 © 3 A3 1Cs = 719.4 ug/ml > 3 % 1 1Cso = 386.8
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AT GO FREMI IRA B LRGeS TV 2Bk TN
WEEmERR S -t 1 B CEBRI ARG eR BT RERL > SR G e
SEHR AT BT
2. Fz v iTH
Ry k2 G Rk R G PR A (e @) F PR R
o-diphenyl-p-picrylhydrazyl (DPPH) p o fit # 2 Blz 3 2Rz B RE4oT !
foc o—-diphenyl-B-picrylhydrazyl (DPPH) p o F it # 2 Bl 2
Mt p F AT g A2 A d A ad b iR F Reandg L b %%’
# % & (hydrogen doner) 7\/%"“? Pa e F 4 p d Z(peroxyl radical )i @ if 3|3
F1F 4aMF R EF o B Loy i ¥ DPPH kTR i o
4 oDPPH 2 " s o fhidim & 517 nm ™ § § sox % o w LAk o H (AR R P

EJV}»JDIB ng i rjjl'L‘ &5171’11’11 Eﬁ‘:};%@:’ﬁ ]"& l"z-\ ;}mi IL,s?IJmﬁl;"_i Ek; 3 ﬁ—vé‘ o *,i‘-_g‘;

EF B FHRNEA 0 RIFEHY HPLC = i A4 o
(z) m@ & #érﬁ"ffﬂé\:)\jliﬂpﬂf}fa ;Lév"lﬁgﬁ_} °5‘7F3§’*:'L§§_t‘f\f
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1. @ EHpp Fi7 o
2. MRLE LY BRGS0 R B o M PR R Rk S R -
3. M BRF* AR BEAFRER (e e g k) TEZC i
© fadd iR R R SR 1S TP EE P > X F IR R 2 A A 4T 2
FE% R e 0 K A R P AL TR R
2 FAtrEFHEE
1 SRR P FRG G Y RS IR TR FR TS Y I 4 e

2. BitEeniE G FME R FRBIRE e 2T FAREFOPM HER £ R(E Y

3. MR APHLERAAE IR RA -G EFEY AU AT .

4. AR A~ ARFHEITS T 0 RD 0 0.2mm 2 g3k s 30 H 5



Tween-80 i 3% &l i -k 30ml £ © ;& i F -

7. Rdpos B ESHRRBENEFHETS O RIRLFART R AT 1044 -

3 FHREERE
1. #gr3s % 2 Fthenie + 5% p-20C k40 p @ 20 2 B0 30C kit @ &
¥R e
2. #w iR i3 3R dafEie r 54 S0MIPM 2 & A(RRAER L 100
spore/ml» 32 & A2 4 & T HEEEH 200/, 5 54 200/L, ¥ % 19/L, ¥
B pH=7.0)> 0 250ml T & = 44857 - 2 ¥ £ R 73 kAR Img/ml 0¥ ¥
RS 2 K
3 MEAR LA AR ICEEARTR % 8 E# 120rpm T EFR % o
4 PR E P

1. #-50ml @ f&4c ~ 38 p2i (50ml) $5-¢ > 2 40CY BiFw | BF o

N
4

Bex X is o T R RE RS S AL T
3. ME IR R R
4. Bk (7RI PLPR 26 PR 4T 2 BILAES TR 7 B AD A 47

S I S



M ATl 2 e B F I S P RHFICR S S

BAT e B RHA T R G R AR ey (0.22) 0 A Ko ie A

ﬂ
B
T

(Z) Er =B A EF R P ET LR SOl T
ZFd (Rem o fie fig k) AREE P e ik sk ki (2 =

R2AEFABZET ) fckiez b i Au4ar K PRAFEREARY EFFFIT
o BN RRREETRIP R R LCEFIFEEE LR KBTS
P wplie e fa kB R R B A B F RS A Y B RROIRR AR P S A 4T
2 VR

BRFRAT REOY T EF B SR EPORE 2 kNGRS A RERFE ST
B F o kI proRphpE 2 Rt o FIp > AP i gk AL B o RATRIE G
SR RE2Y > L B X ESL PR E G MR pRpR RS (4
- ) B R F R TR G R I 2 5P BN QR L 0 Al
friefefFcE b s bl S n LB 4 B2 28 (FF gD 1Cs=>200 ug/ml » 3
fizts 1Cs0 =20.5 ug/ml; § F : % % 1Cso = >1000 ug/ml » % p% {5 1C50 = 111.7 ug/ml ;

% AT 1Cs = 719.4 ug/ml > 3 AF 18 1Cs = 386.8 ug/ml) > 5 3 5 2% B PP A7

=

g



B KERHMERA S e ok B eI Rl e L A

g | POERECREE L o | RUSREERHREE
ICso (ug/ml) ICso (ug/ml)

3 F >200 20.5 a7 397.9 >1000
s >1000 111.7 ER G 390.3 >1000
43 719.4 386.8 L3 >1000 N.D.2
Fope 3 >700 >1000 $m % 527.2 528.9
R 463.3 >1000 1%+ 589.7 N.D.?
5 577.5 754.7 13 4 243.1 >1000
R 461.3 755.9 I k3 >500 >1000
¥ 275.5 N.D.? Br e >1000 732.4

4 3 45.2 >1000 ok o >1000 >500
4 >1000 >700 4% 18.1 35.3

% Not detectable due to cytotoxicity.
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Aig AN A R 2 d Lt BRRGFAESRF B B F - kAE AN
$ikt BHAREN (£ 5H1-8) 2 4|DPPHA d A2 B4F it 4 K

Moo i H g v a4 o X oritrolex SRR S R B (7 Frp| fdRBL R cE T o
Frras 20 PRLIHRE S FHEHFEF0 a4 o - HEFEHE At S o
B

(BT P H 55PN 4 BHARMS -DPPHp 4 A ~ Ring it 4 ~fe
R )
Abstract

Many epidemiological and clinical studies have suggested that antioxidants
play a preventive role in atherogenesis. Safflower (Carthamus tinctorius L.) seeds
have been used as an herbal medicine for the promotion in the treatment of
osteoporosis and rheumatism. Serotonin derivatives such as p-coumaroylserotonin
and feruloylserotonin were identified as the major and unique phenolic constituents of
safflower seeds.1 The family of plant polyphenol compounds, have been implicated in
an array of biological effects including antioxidative activity.2 The purpose of the
present study, serotonin hydrochloride and N-cinnamic acid derives are conjugated to
form phenolic compounds via EDAC and HOBT linkages during the synthesis of
serotonin derivatives 1-8. The inhibitory effects of eight phenolic compounds on
1,1-diphenyl-2-picrylhydrazyl (DPPH) radical and TEAC assay were detected.
(Key words : safflower seeds, p-coumaroylserotonin, feruloylserotonin, DPPH,
TEAC)
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##DPPH f o kit 4 ~ TEAC 4nf it 4 - liposome ¥ it i 4 % jfrk- § i
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AT 'f Fﬁgt,;\;%;;,b,g\;»h_/g;xp sz;.—ég’sxl\]gxx#
%iﬁ»ﬁiu‘n;’h?l“@#g WEREEASN B A REHA A BT P
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S. bikiniensis Tvrosinase
Compound
Inhibition zone (mm)** IC; (mM)
N-Feruloylserotonin A5 0.023
N-(p-Coumaroyl)serotonin 28 0.074
Acacetin 11 0.779
Arbutin 0 0.223

1 prilpoempsic - Fi

OH
HO h' S~
l! \ll i \"A/@mh
\-’S‘J’A“'H ¢
H
MN-feruloylserotonin

OH
" nrﬂ
T
H

N<{p-coumaroyl)serotonin

acacetin

Ell‘iiﬁszﬁ—’*ﬁ Y A
AP RAF T A BMEEMEREE R E I P2 F A AR B



(- )«’ﬁ““,ﬁ? DPPH p o At 4 BlE > & & Trolox(Ckiz a4 2E)fut
P e
(=)f1* TEAC iy i 3= RF T fABTSJrB d AE MR 4 T & Trolox(Pki%
Mt ZE)R fie o
(= )Fr| perips s cis 1> 7 22 2 4 % C (L-Ascorbic acid)fr KojicAcid($f&) #art
e

B % 21t

- BARRL N REARE EFEE R
(1) 2 100mL [f] & EFL A W] 4e » 22 B8 2 43 4 fe 47 4 F (3mmol) ~ EDAC
(1-Ethyl-3-(3-dimethylaminopropyl)-carbodiimide Hydrochloride) (3 mmol)
% DMF (20 mL)>* 28 7 ¥4 > F &40 ~ 452 {6 £ 4 » HOBT (3 mmol) »
WHF A0 A4 o
(2) ¥ B~— B100mL [f] & EHg A %) 4e » SerotoninHydrochchloride (3 mmol)~TEA
(3 mmol) 2 DMF (10 mL)** 2 /8 T #4 - F JE15 ~ 48
B3) EF(DHEQ)F BERE = B2 x> 2 (1) ET #%i#—(ﬁ RPER24-] pF) o
(4) 24 | PFiES UTLC %5% F BE_F = > (1 70%EtoAc/n-Hexane 5 & B #)
FEenk o i@ % B 3§ #-DMF 7 &l 4
(5) kg4 4c » 10%NHA4CL ki3 i%30mL > * ¢ fhe g % %P3 = (20mLX3) »
?%%’i*%#%ﬁ¢i«’@*§¢ﬁﬁ@%%@&’*ﬁ@km%k
(6) Jei¥pd & {72 40§ 1k 17 > #4p 5 Ausilical gel - #* #&i% 70%EtoAc/n-Hexane
LA it MIH 2 13CNMR #E 2 H o Tv 7 - ko s AR 2 N-¢ 2
% 23 A fipi=it & 3 (compounds 1~8) 5 4ok 2577% o

R Q 1. EDAC / DMF /1t
R, NNon 4 HN— OH .
HN X 2. HOBT / DMF /1t. / 24 hr
R 2

R3

1~-8
Fo CEABN L N R BHRARIES L FF RS



R1 O HN \ OH

R AN H XN
R3
220 5B R 2 Nd Rt BHA IR LB

Compounds R R, Rs
1 OH H H
2 H OH H
3 H H OH
4 H H OMe
5 H OH OMe
6 H OMe OH
7 H OH OH
8* H H OH

#i: Compound 3 & F < /I% ? N-(p-Coumaroyl)serotonin
Compound 6 & #F < }I?e ¥ N-Feruloylserotonin
(Compound 8 * iz C-C H ¥ 5 C=C)

BRI | RUF O LR IS I R

(- )4 #_DPPH § o shii 4 3 :

DPPH 3 * e fp?P R % ¢ » A J - e cnpd Ao )t F 5% AR L&
* AdE b A aple o ¥ i@ DPPH RkiFfming “FrehiEag a4 o § b r i
¥ Fv fc DPPH pd ZAE4F > Pl ¢gret DPPH pd AFdgr
e BRI AR > TR &L HHADPPH p d foac 4 o
AR IEEE g7k R4 7 S DPPH p o Jenit 4 g i MR AR LB
*FER 0 JI* & %k R #(ELISA reader)if| 2 OD sgonm 2 sk {E » #2270
R e as kBT g RO prd]E At FRIFARE S G TF KT R
et (A NI S L B RE PR

A8 A FEE 2 mE 2 N4t RiARRE &4 (Compound
1~8) » A ufcE A FERZCEARY (BRMRBEERA,YE 1.0°2.0°50:10.0°
20.0-25.0>30.0 pg/ml) (€48 *F 5o p d FA 2 Bl J1* Anthos 2010 ELISA reader /4
£ 540 nm Rk E o F KD H2 [Cso 2 kR o
#FH_DPPH p d i 4 (%) =[1-(A540 nm, sample/A540nm, blank)]x100

H 2% o™ & 3



23 N¢ it BHAMMET & F DPPH #f i c%

I pg/ml 2pg/ml  Spg/ml 10 pug/ml 20 pg/ml 30 pg/ml  ICse(pg/ml)

1 5.90 22.74 14.92 36.28 71.88 84.56 14.97
2 1.56 5.28 16.94 35.50 69.58 83.23 16.10
3 6.80 8.13 21.70 50.16 82.64 83.72 13.71
4 9.51 8.25 18.43 39.38 73.35 86.10 14.84
5 3.88 8.89 16.78 35.60 66.51 86.00 15.94
6 4.48 7.63 16.37 40.96 71.55 87.57 15.14
7 7.09 12.87 36.41 67.99 87.90 90.79 11.16
8 0.01 12.84 13.83 29.50 56.16 80.69 17.76
Trolex 7.56 13.94 23.86 52.91 95.36 97.07 11.76

3x 1. 172 Trolox & ‘“ R & o

DPPH assay

20.00
18.00
16.00 -
14.00 -
12.00 -

10.00

1Gso(ug/ ml)

8.00

6.00 -

4.00 -

2.00 -

0.00 7
1 2 3 4 5 6 7 8 Trolox

‘ B | 1497 16.10 1371 14.84 15.94 15.14 1116 17.87 11.76

componds

W 2-~DPPH p ¢ E-i%‘ﬁ%?i 4

(=) #§ it i 4 B (TEAC)

ABTS5H202 i 1525 S ABTS+p o & » R IAETES S > 4734 nn™ § 5
aur ok iF o g Y4 (A %2 F 5o ABTS+p o A 1% 2B R 2 ABTSA & 4 4
35 &) 4 (ABTS - + A — ABTS+ A« + Ht) » 10 ¥ f5d 734 nm w2 i3 ch%
CRER A A o R FARMPE R TR SRE VA4 AR .

MY 2 G ABISHA F Fhz dv 4RI B S F A hs f tubed ¢ 403004 ]



i BpF ok o 2 1 E Ftube ¢ A4 B[R 4 »ABTS50 1 (40 d 27 4 ABTS ™ &
B end g3 kA &) 2 H20250 £ 1 22 Peroxidase 50l > A2 RF R £353 8
EVHEEFR-IF(FRR22E% ) &&#ﬁ%mﬂ%m%kkimﬁ
o0l (el % kR 50.1-0.5°1.0-2.0-5.0-10.0g/ml) >
0OHRET ARSI BT R R) o LN F L0 AR PR RS2
%2001 %2796 well ¢ ¢ ~ELISA reader B2 g & 700nm2. = £ & o & &
d Fp",ﬁ%a‘(p A %) 0 3B 3N 4es8 (3-5) 0 £ M EXCEL2007 4t %% 2. TREND & #cig 7
Y sury ez [C50 B i At 4t BRAGRE L
ot 2 B ﬁ? - ABTS+p o k2 X B4 -

Fr4F 3-8 259(TEAC) :

Scavenging effect (9% ) = [ (control 700nm OD & —sample 700nm OD & ) /
control 700nm OD &) x100%

Fig it i 4 (TEAC)Z RIS % » 4o d 4 2 B 3“7

TEACassay
600 7
5.00 1
=
E
S 40
3
N—r
o
o)
O 301
200 1
100
000 1
1 2 3 4 5 6 7 8 Trolox
Bl 316 3.50 265 44 3.52 346 2.99 3.15 533
componds

B 3~ TEAC 42§ it 4 Bl



2 4 TEAC $i§ i 4 Bl %

0.1 pg/ml 0.5 pg/ml 1 pg/ml 2 pg/ml  5Spg/ml 10 pg/ml  ICsH(pg/ml)

1 6.38 18.53 28.24 57.03 87.62 93.38 3.16
2 9.83 17.84 29.52 39.31 82.24 97.32 3.50
3 11.40 23.83 41.01 62.29 90.82 99.17 2.65
4 2.66 14.94 25.75 32.77 54.26 97.88 4.42
5 8.72 17.58 25.37 46.59 78.82 97.93 3.52
6 10.66 19.15 25.36 44.92 80.41 98.39 3.46
7 8.71 19.47 31.45 57.50 89.12 100.27 2.99
8 8.07 15.97 32.94 56.51 85.68 97.35 3.15
Trolex 7.00 9.24 19.79 25.07 46.65 86.40 533

3 1. 1 Trolox & '“ fiGd & o

Z N BEREAS
e IDPPHp o ARlz#% % » d (compounds 1~8)2 I1Csy B ¥ 5 ) 2¢ A B~ %

N-¢ & % SR st &3 & 5 708 § (3% ¢7DPPH A d shiFehii 4 » 4rd 3
% B2 #7or > H ¥ x icompound 7 #xdk £ g 0+t Trolox g it 4 { 4vifdx
J Flatcompound 7 FFEE AR 3 L AR ¥ % 2DPPH pd AR R
#& s Benzoquinone i © #% @ compounds 1~ 2~ 3 ¢ E H s A% » ZDPPH
pod K BB &A= f2 T ehBenzoquinone 0 2 5 i A, S AR F e > H ¥
compound 3 s ¥ il ~2 A% A F A Hm A A K M FF o @ FRIRE
{% %43 & F+ ocompound 8 £ compound 3 't ez T WX W ot AR
ek grd AL FRETRERAGIL 2 CC HCCL LT FY
DPPH z_3%se o

% Antioxidant-TEAC assay % % &1 > 5P~ A N-¢ 2 * B A fpoe &
FooIg b A ApE et 4ok 4 B B3 Arom 0 ICs iR 4 302.65~4.42ug/ml >
V4 PR trolox=5.33pg/ml A% o EE % 7|zt B £ hE compound 4 0 ZA @ g e
Hcompound 3 > @ K W f¥tmim ¥ b - B AL > X %] hcompound 4 B~ A G
" % £ > compound 3 B~ & 2 I:;—;i'x? FEH-m 5 $L3 bonk > ¥ RIHABR

B § A BN oriy f4% o A A compound 3 ¥ compound 8 4 WX u] &C-C ¥
C=C-> ¥ AC=C 7wfepd A ER2 LIk d 0oL 2 A PiN-4 2
CRHARE £ P F TEAC §d Bock i R IR AT AR Y B
A AL Fer LAV L

sk
i

%

d SR Far s BABRAN-§ L2 B AR &P B w4 #DPPH & 4 &
TEAC F##nf itic 4 % 2 Ap§ 24 > £ 2 ATEACT % ¥ #7F It & # ok ¢



5 % Trolox - 1/DPPH § o z%#'y”iu'z AT R BB T AAN BB
BE AP (AR Stk ARSE o F - BEA T H A IS C=C HRC-CE § fa5h 0%k o o
Ed bk Rk R Jréﬁmkﬂu A BHARIE LY AF R
UEE TR R T RS SR SRS LA E AR A
B2 T EREEFEES UZ UV GRG0 AL A SE S A
B o
ARy A ke BOTEY FCE EEENITE]2Y TP By fF g~ B

TR

& aN-¢ &% piAmREELS - B ,5'? © 2100mL [f] A EFR A B 4r > 2E AL B
Z 1 A k#7242 + (B3mmol) - EDAC (1-Ethyl-3-(3-dimethylaminopropyl)
-carbodiimide Hydrochloride) (3 mmol) % DMF (20 mL)’.‘ FORTEE F OR40 &
452 {8 F 4c » HOBT (3 mmol) » #5 & 840 ~ 45 - — #100mL [F] & S5y 4
&) 4 » SerotoninHydrochchloride (3 mmol) ~ TEA (3 mmol) % DMF (10 mL)** % ‘}y,
THE F RIS A4 B F(DBEQ)F BERE RS 0 B QA T (D)FET
E(F BEFRF24 ) )24 P NTLC &% F B LT = }_(U
7m@mm%mmméawm’ﬁmﬁﬁw@?i;ﬁﬁﬁDMFmwﬁ#
Hg4 4v » 10%NHA4CL -k 73 7% 30mL > * ¢ ke *q P33 K (20mLX3)~ & EH F ﬁk\
R A fefea @okd ok B BoRERP IR EIR ;E‘@i}é%ﬁﬁki}é%ﬁ ° i}é%ﬁ
Fr i (T I 4P ? k45 0 #4p % fesilical gel » i & /% 70%EtoAc/n-Hexane > 4 3 %
itisL m1H 2 13C NMR &2 gt o 77— k75 A2 N-d 2 % Bii i
ﬁﬁﬂ&rh & F (compounds 1~8) » 4r & 2477F o
N ix -4 & fpi=d 2 % B [N-( m-Coumaroyl )-serotonin]l, #* v ¢ %4 > mp.
195~202 0C > Rf =0.58 (EtOAc:n-hexane=70:30); 1H NMR(200 MHz, MeOH-d4) &
299 (2H,t,J=7.2Hz),3.652H,t,J=72Hz),6.76 (1 H,d,J=15.5 Hz), 6.77 (1
H, dd, J = 8,2 Hz), 6.86 (1 H, d, J = 8 Hz), 6.90 (1 H, d, J = 8 Hz), 7.08 (1 H, s),
7.09(1 H, s), 7.20(1 H, dd, J =8, 8 Hz), 7.24 (1 H, d, J = 8 Hz), 7.48(1H, dd, J = §,1
Hz), 7.95 (1 H, d, J = 15.5 Hz); °C NMR (50 MHz,MeOH-d4) & 26.3.(t), 41.3(t),
103.5(d), 112.4(d), 112.4(d), 112.4(s), 112.7(d), 116.8(d), 120.6(d), 121.5(d), 123.1(s),
124.2(d), 129.3(s), 129.6(d), 131.7(d), 132.9(s), 137.5(d), 151.0(s), 157.7(s),
169.3(s) .

‘\'!\

RAES EWAH L F 2 KTIEE LS AT BRI T



54 < e

LALF 0 O A R E T )-CRA TR SRR LT AR £ -

2. RohJ. S.,Han J. Y., Kim J. H., and Hwang J. K., “Inhibitory Effects of Active
Compounds Isolated from Safflower(Carthamus tinctorius L.)Seeds for
Melanogenesis ”Biol. Pharm. Bull. 27(12), 1976-1978, 2004.

3. N.-H. Shin; S. Y. Ryu; E. J. Choi; S.-H. Kang; I.-M. Chang; K. R. Min; Y. Kim.
Biochem. and Biophy. Research Commun. 1998, 243, 801.

4. R. Kohen, Biomed & Pharmacother, 1999, 53, 181-192.

5. I Fridovich, Annu. Rev. Biochem.; 1995, 64, 97-112.
S. Y. Choi; S. Kim; J. S. Hwang; B. G. Lee; H. Kim; S. Y. Kim; Biochem. Pharm.
2004, 67, 707.

7. T. Hatano, H. Kagawa, H. T. Yasahara, T. Okuda, Chem. Pharmaceutical. Bull.,
1988, 36, 2090-2097.

8. A. Luximon-Ramma, T. Bahorun, M. A. Soobrattee, And O. I.Aruoma.,
“Antioxidant Activities of Phenolic, Proanthocyanidin,and Flavonoid Components
in Extracts of Cassia fistula” J. Agric.Food Chem. 2002, 50, 5042-5047,.



FRRHE LI a2 LAY

R

RS B

&
AR RS RE o F R A2 {Fﬂ"mpé‘t%\lff——rf&\
dithiol i & #= 1,2-benzenedimethanethiol » #7 ¢ 7 $a 4+ B2 K & B &
o 11 1,2-benzenedimethanol % /& A1 Thiourea ™ B L™ & J& ¥ ithiol i* & 4~ o
WiRAeiE 2T (60C~1007C) @ ¥ 50%2 & & o
Abstract
In this project the dispersive of Alpha lipoic acid should be provided by
changing structure during it has been preperated to be a Cosmetic products. A dithiol
compound 1,2-benzenedimethane-thiol would be used to react with Thiourea in
concentrated Hydrogen chloride water solution under a gentle condition. About 50%
yield was got here.
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