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ZE: fvEiolA QEiEet HA 2 g s oz Jde AMRste) A F3W(Carthamus tinctorius) = H-E
AEHRN FEUHE 43 A2 S ALt HALE g9ty o R FeAAS T S2ds & 9 1
B2 2 xglste] LS A 7%7‘5& e AZz45te] 0.5 M NaLOE EMAE $531a1 0.5 M citrate 7892
24 4’\]7J % cellulose §2}, Sephadex LH-20 #azvlEadby g A Alsivh EaAAE FA4AE 300
ColA EAHAT silica gel TLC 4ol BAW(n-BuOH : HOAc:HO=4:1:5)Z AAES W Ratol
0.5601Utt. oAeE gHol =Q HMA0] UV/Vis FF2HAERDL 519, 372, 311, 244 nmel A HH FF9a5
YEA R, IR A EHL 53] 3400 cm 'S WS G FellA hydroxyl”]el «]d A% FrYE Bt lH e
“C NMR data® ¥ enolized B-triketone, p-hydroxycinnamoyl, methine 2 glucosyl moietiesE <13

g AABKATE olate] dataE 3T viwE Z3 Bajs IR E R 6-B- D—glucopyranosyl 2-
[[3-B-D-glucopyranosyl-2,3,4-trihydroxy-5-[3'-(4"-hydroxyphenyl)-1'-oxo0-2'-propenyll-6-oxo-1,4-
cyclohexadien-1-yllmethylenel-5,6-dihydroxy-4-[3'-(4"-hydroxyphenyl)-1'-oxo-2'-propenyl]-4-cyclohexene-1,
3-dione ¢! carthamin® 2 8918199 }.(19961 8¥ 162 A4 199613 94 24 5-2])
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A=t 33}, Ol Carthamus tinctorius, carthamin, enolized B-triketone
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TSiEte Wit F718 A dEE AL (-10°0)9 B
#AshAaA Alg=E  ARE3IYTE  Dimethyl-d;  sulfoxide
(DMSO-d.), trifluoroacetic acid-d (TFA-d), &&-& cel-
lulose= SigmaAl A& A}8-3}%131, Sephadex LH-20-2
Pharmacia fine Chemicals AtolAl T3] AREEH
TLCE &A= Merckrt A& Kiesel gel 60 Fus A}
L3Rt 29 olME, ke, HEE, FEhE, acetic
acid, formic acid, 94+ 52 Duksan Pharm. Co., Junsei
chemical, 3L 5 2E 3x1e] dFAIekS AHE-31 T
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&, FHTR 738 Ao 173 AL F olEHE AAS
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2 Zoya 79bs 33t 31.2 mgel HAAE AUt A
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A fractionS 7 EET T AdetEol| 594 iRol=
TR TR DAE AAh

717184
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= M4 E DMSO-dol = OXFORD FT-NMR & A&
dtod THL 400 MHzolA], “C2 100 MHzolA 2335 e
o chemical shift: tetramethylsilane(TMS)S WH-EF
EA7 A}23te] 8-unit value® FAIEMETHE IR AHEH
2 Nicolet MX-S FT-IR SpectrometerZ, =+ -2 Mel-
Temp 71712 &340
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0.05 M F=A 7 B2 ANAE 4U31(8.2 mg), so-
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o] B Ul-82] 0.5% potassium carbonate -8 4-& AE-
3= %9} 0.5% sodium carbonate T8N AME-S= 4
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A A2 citrate FEAE 713te] AAAZ) O, H Y27}
ZolFo) & AREE 4L o1 83te] AMYAEL cel-
luloseo] F2AZIFE B2 o] FM2x 5 o|BAL AAG T
tAELE moldl T AWsEHEe $E AR
o]gA dojd HMae TLC 2 UV 23 A3 433 &5
901 NMR 244 0|22 v)=27} #asee og v
2 AMAZ Sephadex LH-20 ¥ 2rlE 189 E 0|85}
1:1 B Wee/oE SulZ elution T Q7 A4
fraction ZFs3aiglth. AT AY2E oergd 5o
A Aol = proke) TR TAE A, FePE S
A3 A} oF 300°ColA BeHATh FoHMLE F7]40)
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Fig. 1. UV/Vis spectrum of the purified red pigment, carthamin, in
95% ethanol.

Table 1. R, values of the red pigment from Carthamus tinctorius
on silica gel in various developing solvent systems

Solvent R; (x100) Visible color
5% formic acid/MeOH 83 red
Forestal 70 orange-yellow
BAW 56 orange
1% HC1 3 bright yellow

Solvent key: Forestal=conc.HCl: HOAc : H,0(3:30:10), BAW=n-
BuOH : HOAc : H;0(4 : 1.: 5), 1%HCl=conc.HCI : H;0(3 : 97).

42 53] 3400 cm 9] Hl& G A hydroxy
Zle &gt A3 FulE KolFAth(data not shown). X
A 27} silica gel TLC/doll~] BAW, Forestal 5 <18 7
Lol A 7FA| &= RghS Table 10 A3t 71y
of wpet Zb7) & R A& Yehlich. BAWE A7)
Lo 39l w B AF A3 e R
0.562.= &do| VeIt T34 carthamin® Rz
0.53°3} -F-A}3t3 ). Table 25 DMSO-d:5 &vi 2 A}g-3}
o Aol 'H 4 5C ~"HEZ (5 E A3 Aol &
]2 AFR-3F DMSO-d= 6§ 249 2 8 3.3(H.0)A 5=a2E
eI, A A0] 'H NMR AHEHGA 713 E4H
¢ F=ZE2E 8 19.0294 YERS broad § singlets & &

REd ©]) ol wars F3dolA ceroptene,” usnic.

acid@o A = 2HAE A O 2 enolized B-triketone”] ol <13+
Aoz FA3)3th § 8.34(1H, s)olA singleto & JERG
A= TFA-dE 71§ 7ol = ARbAA ke n 2, hy-
droxylic proton®] obd& &Ad = UAvh F MY p-
substituted aryl”]9] signalq] & 6.84(2Hx 2, d, J=8.4 Hz)
2§ 7.55(2H%2, d, J=8.4Hz)olMe H=9}, F 719
conjugated trans double bond®] signal$! & 7.40(1Hx 2, d,
J=16.0Hz) ¥ 3 7.56(1HX2, d, ]=16.0 Hz)ol A <] sla =
FH HAMae= F 709 p-hydroxycinnamoyl” | & E§H3H=
Ao® FAIAY. Aromatic region® p-hydroxy-
cinnamoyl”] ¢} chemical shift 2 coupling '‘H-'H COSY
2 ER MR 13 4= % rH(data not shown). Hgh
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Table 2. 'H and ™C NMR data of the red pigment from Carthamus
tinctorius in DMSO-d, (chemical shifts in ppm).

position By 8¢

1 - 1723

2 - 109.0

3 - 1774

4 - 109.0

5 - 186.9

6 - 88.2

1’ - 172.3

27 7.40 (d, J=16.0 Hz) 120.7

37 7.56 (d, J=16.0 Hz) 145.0

1”7 - 126.5

27 7.55 (d, J=8.4 Hz) 130.3

37 6.84 (d, J=8.4 Hz) 115.8

4" - 159.6

5" 6.84 (d, J=8.4 Hz) 115.8

6” 7.55 (d, J=8.4 Hz) 130.3

1” 3.84 (d, J=8.0 Hz) 84.8

27 3.38 (brs) 69.6

3" 3.13 (br s) 784

4”7 3.11 (m) 68.8

5” 2.92 (br s) 80.3

6” 3.82 (d, ]=9.4 Hz) 59.5
3.56 (d, J=9.4 Hz) -

methine 8.34 (s) 148.0
enolized B-triketone 19.02 (br s) -

, 53 2 6

% % 5

Fig. 2. 'H-*C COSY spectrum of glucosyl region of the purified red
pigment, carthamin, in DMSO-d.

5 7h¢} glucosylZ} 9] signalo} & 2.9~3.9(ca. 14H, m)ell A
velgch A Ao ¥C chemical shiftE 100 MHzZ =3
a9 om 'H-8C COSY A~ ey B34 A8E o8
ato] AASIALLS E3 M40l “C NMR3ES vHIEHA|
3o HuEdoernz? IRIsri7t Z=dstil o, car-
thamin®} AT = L7 precarthamin®} “*C NMR#™&
23R slo] BAFoA 2t M| datadt H] w3t
1 e AAEEYE Fig. 25 glucosyl”] 99¢] 'H-*C
COSY A#E 0 2 glucose?] B9 A" Ui e &
29 coupling & RolFa Yed), o] A2HERT FH4
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9] AR Z B glucosyl”] 2] *C NMR chemical shift:= G-
102 BH G-671%] 2+ 6 84.8, 69.6, 78.4, 68.8, 80.3, 59.5

2 FA3149 . p-Hydroxycinnamoyl”]9] aryl719] signal
8 126.5, 130.3, 115.8 ¥ 159.6°141, conjugated trans dou-
ble bonde & 1723, 120.7, 145.0914 Yehgrh. Cyclo-
hexene-1,3-dione”]9] 735, carbonyl”] 2 enol”7]:= & 186.
9, 1774, 172.344 Yehst, glucosest Z3e ©BAE 8
88.2°01 4, methine?] ¥ cinnamoyl7]|¢} ZA¥3 BAE= §
109.090 4] T4~ broadshAl YEFE S ™ methine”] AHAIE &
148.0001 4 vielsdt. o)de] o8] BAXE T A ¥
MAaE F 719 enolized B-triketone”], ¥ W] p-hydro-
xycinnamoyl”], dl1}e] methine”], 18]n F 719 glu-
cosyl’|& EFIIT 2T & YU o dataS AT
Hl skt T3l YERd carthamin®] UV/Vis*? IR,?
'H NMR,**"” *C NMR*™® datag ¥ 24 &3}= £E
gk 2 M40 data®t RIS o 2 gho] A9 U}
Ack. webd 2AHA 232 e 2Ed JArE 6
B-D-glucopyranosyl-2-[[3-B-D-glucopyranosyl-2,3,4-trihy-
droxy-5-[3'-(4"-hydroxyphenyl)-1'-oxo-2'-propenyl]-6-
0x0-1,4-cyclohexadien-1-yllmethylene]-5,6-dihydroxy-4-
[3'-(4"-hydroxyphenyl)-1'-oxo0-2'-propenyl]l-4-cyclo-
hexene-1,3-dione*®! carthamin®.2 913533 o] MAiA
o] Felslehy EA A QHA Aol @3 AT E R3Sl

ALl 2

o] 78
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Efficient Purification and Chemical Structure Identification of Carthamin from Carthamus tinctorius
Jun-Beom Kim', Man-Ho Cho? Tae-Ryong Hahn’ and Young-Sook Paik™* (Department of 'Chemistry, *Genetic
Engineering and Institute of Natural Sciences, Kyung Hee University, Suwon 449-701, Korea)

Abstract : The major red color component from Carthamus tinctorius was efficiently isolated by a modified
new method of traditional procedure and column chromatographic technique. After removing vellow pig-
ments by washing Carthamus flowers with water and methanol, the red pigment was extracted with 0.5 M
Na.CO; and precipitated with aqueous citrate. The pigment was further isolated and purified with cellulose ad-
sorption and Sephadex LH-20 column chromatography. The purified red pigment was decomposed at about
300°C, and its R, value on silica gel in BAW(n-BuOH : HOAc : HO=4:1:5) was 0.56. UV/Vis spectrum of
the red pigment showed A, at 519, 372, 311, 244 nm and its IR spectrum showed wide and strong absorption
near 3400 cm™ indicating characteristic hydroxyl groups. 'H and “C NMR spectra showed that it contained
two enolized B-triketone, two p-hydroxycinnamoyl moieties, a methine, and two glucosyl moieties. On the
basis of spectroscopic evidences, the chemical structure of the red pigment was identified as 6-B-D-
glucopyranosyl-2-[[3-B-D-glucopyranosyl-2,3,4-trihydroxy-5-[3'-(4"-hydroxyphenyl)-1'-oxo-2'-propenyl]-6-
oxo-1,4-cyclohexadien-1-yllmethylene]-5,6-dihydroxy-4-[3'-(4"-hydroxyphenyl)-1'-oxo-2'-propenyl]-4-
cyclohexene-1,3-dione, carthamin.
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