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Physiological Effects of Hot Water Extract and Solvent Fractions of
Carthamus tinctorius L.

Jun-Ho Kim'

Department of Fine Chemistry and New Materials, Sangji University, 660 Woosan-dong,
Wonju-si, Kangwon-do 220-702, Korea

In this study, we investigated the biological activities of Carthamus tinctorius including antioxidative, fibrinolytic,
thrombin inhibitory, a-glucosidase inhibitory and collagenase inhibitory activities. Carthamus tinctorius, hot water extract
was fractionated into hexane, chloroform, ethyl acetate, butanol and water fraction. Each of these was assayed
individually. The hot water extract showed high antioxidative activity and thrombin inhibitory activity at 90.17% and
97.10% respectively. In the fraction activity tests, chloroform fraction showed the highest antioxidative activity at
81.85%. The fibrinolytic activity was strong only in the butanol fraction at 0.70 plasmin units/ml. The thrombin
inhibitory activities of hexane, ethyl acetate and butanol fractions were 97.35%, 86.74% and 93.18% respectively. In
collagenase inhibitory activity test, hexane fraction showed the highest activity at 87.78%. In conclusion, the hot water
extract and solvent fractions of Carthamus tinctorius L can be used as a material for the development of biofunctional

tea and foods respectively.
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fibrinogen, thrombin, & =+

1, -d1pheny1—2—picrylhydrazyl,
&l a-Glucosidase, p-nitrophenyl-
a-D-glucopyranoside, Hepes, bovine serum albumin, collagenase
(C 8051), 4-phenylazobenzyloxycarbonyl-Pro-Leu-Gly-Pro-
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a-glucosidase®l] TSt #|3|&4d-> Watanabe 5 (1997)2]
A5 WHS o] 83191t 5, 100 mM phosphate buffer
(pH 7.0)% o-glucosidase (0.7 U, sigma)$} p-nitrophenyl-
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Collagenase®l| w3t A3|&Ad2 WP E Sawabe &
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Al@ el 20 mM CaCLE X333 9I= 0.1 M Tris-
HCI buffer (pH 7.5) 1.50 mLoll collagenase (50 pg/mL) 100
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Table 1. The fraction yields of Carthamus tinctorius L Extract

Hexane Chloroform

Ethyl acetate

Butanol Water

Yield (%)

0.14% 0.37%

0.41%

3.25% 12.47%

Fraction yields were described as the percent of dry substance of fractions based on the dry substance Carthamus tinctorius L
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Samples Mean £ SD
8185 Hot water 90.1740.52°
68.58
62.45 Hexane 38.561+4.13*
51.22
38,56 Chloroform 81.85+0.31¢
Ethyl acetate 62.45+0.53°
Butanol 51.2242.31°
T T ‘Water 68.58%+3.61°¢
FrHW FrHE FrCF  FrEA  FrB  FrDW
F-value 181.965
Solvent fractions —
P<0.001

Fig. 1. Electron donating activities of solvent fractions obtained from Carthamus tinctorius L extracts by DPPH assay.
Fr.HW, Hot water extract; Fr.HE, Hexane fraction; Fr.CF, Chloroform fraction; Fr.EA, Ethyl acetate fraction; Fr.B, Butanol fraction;

Fr.DW, H,O fraction.

1) : mean £ SD from 3~5 replicates
a-e: Values with different superscripts within the group are significantly different by ANOVA
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-E— 1
E T%% 58.90%, FEhe FEE 31,
= FEE 43.84%2 Asgd R Ak 2EEo] 7H
& Aalg

43S YEATE (Fig. 5).

NEE s
Fig. 2. Fibrinolytic activity of solvent fractions obtained from e e o ) i o _
arthamus tinctorius L extracts ibrin plate method. [t S Rrouet =y ° Al 378= =A% Gl ]
Carth L by fibrin pl hod. Ha3HS Aslishy o] FAAE JAst] 97
Hexane: Hexane fraction, Chloroform: Chloroform fraction, Ethyl s5l= 30k Zo] ¥ AR \lell ol = =l
acetate: Ethyl acetate fraction; Butanol: Butanol fraction, H,O: o, wd 5o du »E 2 elpdel ol8+17]w= 33l
H,0 fraction. o} 3 B AYS Fo S=5E g3 A #
100, 9710 97.35 03.18 Samples Mean = SD
] 78.41 Hot water 97.10£1.58¢
e| 801
< Hexane 97.35+0.66°
| 60
£ 4394 Chloroform 43.94+3.65°
£
€ 401 Ethyl acetate 86.74+1.74°
[<]
o
Fl 201 Butanol 93.18%1.14%
04 Water 78.41£1.97°
Fr.HW  Fr.HE Fr.CF Fr.EA Fr.B Fr.DW F-value 304.639"
Solvent fractions -~
P<0.001

Fig. 3. Thrombin inhibitory activities of solvent fractions obtained from Carthamus tinctorius L extracts.
Fr.HW, Hot water extract; Fr.HE, Hexane fraction; Fr.CF, Chloroform fraction; FrEA, Ethyl acetate fraction; Fr.B, Butanol fraction;
Fr.DW, H,O fraction.
We used 10-fold diluent (10 mg/mL) of samples because of their high thrombin inhibitory activity.
1) : mean £ SD from 3~5 replicates
a-d: Values with different superscrits within the group are significantly different by ANOVA
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100 - Samples Mean £ SD
3 Hot water 53.3341.00°
S| 801
= Hexane 5.55+1.23°
£ 60{ 5333
‘© 42.81 Chloroform 11.43+1.02°
(7]
3 40 1 d
& Ethyl acetate 42.81£1.23
8 17.49
2| 27 555 1 - 9.80 Butanol 17.49+2.52°
2] o — . [ . . . Water 9.80+0.49%
Fr.HW  Fr.HE Fr.CF Fr.EA Fr.B Fr.DW ok
F-value 603.720
Solvent fractions -
P<0.001

Fig. 4. a-Glucosidase inhibitory activities of solvent fractions obtained from Carthamus tinctorius L extracts.
FrHW, Hot water extract; Fr.HE, Hexane fraction; Fr.CF, Chloroform fraction; Fr.EA, Ethyl acetate fraction; Fr.B, Butanol fraction;
Fr.DW, H,O fraction.
We used 10-fold diluent (10 mg/mL) of samples because of their high thrombin inhibitory activity.
1) : mean £ SD from 3~5 replicates
a-e: Values with different superscrits within the group are significantly different by ANOVA

100 - Samples Mean = SD
87.78

Hot water 16.86+3.72%

80 A
58.90 Hexane 87.78+1.75°

60 -
43.84 Chloroform 15.30£0.52*
401 3116 Ethyl acetate 58.90+4.21°
16.86 b
20 A 15.30 Butanol 31.16%+2.08
0 j . . . . . . Water 43.84%181°

FrHW FrHE  Fr.CF  Fr.EA Fr.B Fr.DW

| Collagenase inhibition (%) |

F-value 325.440™

Solvent fractions e
P<0.001

Fig. 5. Collagenase inhibitory activities of solvent fractions obtained from Carthamus tinctorius L extracts.
Fr.HW, Hot water extract; FrHE, Hexane fraction; Fr.CF, Chloroform fraction; Fr.EA, Ethyl acetate fraction; Fr.B, Butanol fraction;
Fr.DW, H,O fraction.
We used 10-fold diluent (10 mg/mL) of samples because of their high collagenase inhibitory activity.
1) : mean £ SD from 3~5 replicates
a-e: Values with different superscrits within the group are significantly different by ANOVA

HE vhekst ARjgd EdEC] ERIFEA o, =3kt 2003). &3 AFFEEL FAsIEA 90.17% = A
ool it Aol A dlE gAY oFS 9] 93.1% (Oh and Kim, 2006), AFAF2] 89.3% (Oh and Kim,
Zo)7] 913 st A 2 ALEsly] Yal dkstavtE 2008), W1E2] 90.7% (Kim and Oh, 2010b), 73%2] 88.34%
54 A7 T3 dFFEAL 90.17%2] =2 4ks (Kim and Oh, 2010a)9} B8 =2 SAdolt) &3} A4
S YERTE o= @} 4 (Nam and Kang, 2000)<] FENo| Frtslegd e 5 A7k vlgE] S8kl
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21T} (Oh and Kim, 2007). =L 52| 3h7} F3folc}
GFEFEES 334 plasmin unite] ¥ AL &
LERATE (Oh et al, 2001). ©] 42 W g4
ddgel 24 T 7 2 gkl 6H%‘r%‘ﬂr. o] 9ol =,
g8 24 el oAl & =
+ (1.74 plasmin unit), 7+% (0.57 plasmm unit), 52} (0.52
plasmin unit), 2FA} (0.53 plasmin unit) 5] L&A AR
(Oh and Kim, 2007) 53} 4-FEER = &40]
o a2y w2 849 ¥3 dFFEdS

wEslstal @ds SA A Feks FEET 070
plasmin unit®] 22 & =
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T o Aok 2y RF deEFEEY
< B3 Eo] 1.93 plasmin unit®] F 3 /‘é% e} M_JI]
(Oh and Kim, 2008), 7% F-E-& FZFE2 0.62 plasmin

unit, 115 oA HO|E F3Eo] (.84 plasmin unit®]
24d& YERAY (Kim and Oh, 2010a; Kim and Oh, 2010b).
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LERf AL e % =0l 5810%2] AsedS B3l
] (Oh and Kim, 2007), 7% Q5FEE-S 33.44% A3
A4S HA 100HH 3|43t o ElolAH o E FEEo
46.67%°] A LdS UEFH S (Oh and Kim, 2010a),
108 3|45k Qg ‘é?%%@h‘ 78.34%°] AL
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UERAT} (Oh and Kim, 2010b).
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Z, Tk ARAY, AR W#e] 61.3%, 93.6%, 65.3%, 73%,
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LI E ethyl acetate -2 =0] 42.81%= 7FY =2 24
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AE FoR ofSFHrt T3 dFFEEC] collagenase®]
A EAde AT A} 1686%2] e AEAS et
WA 7180 EEE FollAs it FE5E0] 87.78%
o] & A3 vepilth

Y4y SAE At E8 AREE AAATE A
o] ol& ¥ oYz, I FelzHEH FAAAY As)
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ol-g-gt Al A3t ol A =E 9% Ak NE 3
A 716 2t A, &5 Y el o]&8 F UF
o] glEo] o]& Thsot 4dd] We AR o=
=, EE Aadrt & @4 FEES FEAA
kol AME- 7hs e o= 7|dETt

HAL =2

o] = 2009 A ekl wdR| o] Al
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