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Abstract

To increase carthamin yield by removing effectively safflor yellow, raw safflower was pretreated using freez-
ing & thawing, and sonication. The optimum conditions of the pretreatment for isolation of carthamin were
freezing and thawing at -196°C and 4°C, respectively, or sonication at 0°C for 5 min. Hydrogen peroxide as
chromogenic inducer was found to be the best at 1 M for stable isolation of carthamin during sonication. The
conditions of carthamin extraction were also examined using several alkalic and acidic solutions. Sodium car-
bonate and acetic acid were the most effective at the concentrations of 0.5 M and 40%, respectively, for iso-
lation of carthamin from safflower. Seventy percent methanol was the best for removing salts from pellets of
crude carthamin. Carthamin yield at optimized process conditions was improved about 30%, compared to that

of conventional process.
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Fig. 1. The effect of freezing and thawing on cartha-
min extraction. A—aA: -196°C, @—@: -70°C, B—®:
-20°C.
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Fig. 2. The effect of repeated freezing and thawing on
carthamin extraction.
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Fig. 3. Effect of somication on carthamin extraction.
u—u:0°C, 9—@: 20°C, A—A: 50°C.
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Fig. 4. Effect of H,O; on carthamin extraction during 5§
min. sonication at 0°C.

A3}, 0°CAl A 5871 sonication 3}5i& of 713 £ &
% ZH o2 JElTHFig. 3). T3 20Ce) A€
A8ty 5 #o]4 sonicationS 3l i, cartha-
ming] FZ o] At Aoz FEAFHAeH oA
2 25 2% ZFoll ©J8) carthamin 7% AEY
4 exe] 4o §%59 142 carthamino] 33
7l W&l A Ak welA ol kA3t car
thamin®] EXdd] #<23le] sonicationA] chromogenic
inducer?] hydrogen peroxideZ Z7}sle] 9l Z 20
A e £&5 e carthamin®] M =Y 4 U=
Z71& olH it} Hydrogen peroxide®] %2 0~1.0
MZ H3AF)HA 0°CoAlA] 5 B-7F sonication 3} T}
71 A3, 1 M2 hydrogen peroxide F %ol 4+ hydro-
gen peroxideZ H7}51R] gH-& Al 2| Hldle] 2F 50%
o]4} carthamine] <A 0.2 F&E)ATH(Fig. 4). o]
Ae e 2es 2PESKHz 3 25°C01A S
Saito®} Miyakawa (1994)e] H#A 9} FAS 3
BolFr}

Adge| =&

glto] zZlo| ZA3E carthaming & Abof| A]
e & g8igR] A dEeg Lo La=HE &
A& 7FA 3 fATh(Saito, 1993). 2] 712 d@e] &
A ZFME carthaming] o] go] o]&E & Na,
CO:¢ K,CO:E o] 83} (Saito2} Mori, 1994) Sl
A HFE| carthaming] FZAEE ZAPeIAY. 2Hzte]
£ 0.5 Mol B3] Al8E Hriste] Aol 1 4



He A YA 239 HAg: Carthaming] 33 101

B0 FES £ A|R2REH F&¥ cartha-
min 42 FFE2 521 nmo|A £33 A3} 0.5 Mg
A7}le]d Na,CO; §HE o] &3 A|RoME cartha-
ming] F&0°| K,.CO;s 8N & o] 83 A gol|A] B} oF
2.58] oA A Jebdth EE, Na,Co,e] sxof ut
& carthamin 2] v| A= J3E Golr 7] 93} Na,
CO.2l ¥EE 001 M~1 Me] ool 2AVG A,
Fig. 5942} 2ol 0.5 M2 Na,CO; sxoA] 7}3F 2
€ carthamino] FZ=H} om 0.01 M2} Na,C0O,9] 7

S0 wla) 250% 3aE ZHS vhehdct

Acidification

°”*’—‘21 Z2 o2 He| dde]ddo £3l¥ cartham-
& pHollA & A EtA 9t &2 pHolM = &<t
g E-AS zhp 9lch(Saito, 1993). 23R 4G &
& Aa]stad carthaming @¥& pHe Ao g A3
AlAFE GA7} ol $ F831c}. Carthaming ©] &)
acidification 373 -& £3l] HF A 4L ZHA g
Acetic acid, citric acid, hydrochloric acid 18] 3 sul-
furic acid® £Y3F =28 x2)sk] carthaming aci-
dificationdt A3}, acetic acidE 2]t AlgolA 717
®2& ko] carthamino] A &), L&) acetic acid&
40%~100%5 2] 8} acetic acide] %o W& car-
thamin A& A}l B A3}, 40%2] acetic acid &
71 7490 %3] B2 carthamin® 3A1-& 3toldl

ing g =

O

0.40 -

035

.30 |-

0.25 -

020+

010

Carthamin concentration (mg/m})

0.05 +

IR W A I i

0.00 L—
00 02 04 06 08 1.0

Na,CO,concentration (M)

Fig. 5. The effect of Na,CO; on carthamin extraction.
H—N: 100% acetic acid, @—®: 80% acetic acid,
A—A: 60% acetic acid, ¢—@, 40% acetic acid.
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Fig. 6. The effect of solvent type on dissolvation of the
carthamin pellet. 1. Methanol (100%) 2. Methanol/A-
cetone (50%/50%) 3. Acetone (100%) 4. Water (100%)
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