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B A= ZAYZ A% A 50% oEe F2E, dHolHolE 23 9 olFg&E B8-S AL83tH o,
Zyz7re) g2 164, 0.9 2 0.3%= Yesth Afaoizd &AAEA4 (1,1 -diphenyl—2-picrylhydrazyl,

DPPH, FSCsp) < odolAE|o]E £&8(92.5 ug/mL) o] 714 & Ao 2 Yelgton, ojuf tza¢l (+)—«a
—tocopherol?] FSCs2 8.9 ug/mLoIth Fe’ —EDTA/MH0.A1E o] &3 B44ta 248X (F3Hs,
0SCs0) & o}ZFEZ 238 (4.2 ug/mL) A 74 =A Jebtom, 322l L—ascorbic acid (1.5 ug/mL) <}
AR A5 JERIITE 10,2 58 AFE AE &40 g REas oA FAGE A FE2E L 2
L 2R 25 9o)ZA(5.0-25.0 ug/mL) 0.2 NZRIEANE JEPIT F2E/EIE FoA olZTE 23
(750, 76.4 min)©] 74 & MEZHITEAE R AT TLC, HPLC, LC/ESI-MSE o] 83t F4EZ <
FEE T oEoMHIE £ & Uste AE £4& AAEY Y. O A3, apigenin—7-0—glucuronide,
apigenin—7—glucosdie & quercitrin hydrate 59 Ze}Rx0]=7} 3-F5 o] 922 gyt o4t A
2 FAPE A FEF =5 £90] i VeA SAE dEEA S8 Vel ASE AR

Abstract: In this study, the antioxidant effect and component analysis for extract and fractions of Cardiospermum hal-
icacabum leaf were investigated. All experiments were performed with 50% ethanol extract, ethyl acetate fraction and
aglycone fraction obtained from dried C. halicacabum leaf. The yields of extract and fractions were 16.4, 0.9 and 0.3%
per dried powder, respectively. DPPH (1,1-phenyl-2-picrylhydrazyl) radical scavenging activity (FSCsy) of ethyl acetate
fraction (92.5 ug/mL) was the greatest radical scavenging activity, but lower than (+)- @ -tocopherol (8.9 ug/mL). In
reactive oxygen species (ROS) scavenging activity (total antioxidant capacity, OSCsp) on ROS generated in
Fe*-EDTA/H,0, system, aglycone fraction (4.2 ug/mL) was the highest total antioxidant capacity and similar to
L-ascorbic acid (1.5 ug/mL). The cellular protective effects of C. halicacabum leaf extract and fractions on the
'0,-induced cellular damage of human erythrocytes were exhibited at all concentration-dependent (5.0-25.0 ug/mL).
Especially, aglycone fraction (7 s, 76.4 min) in 25.0 ug/mL showed the most protective effect among extracts.
Components of the ethyl acetate fraction obtained from C. halicacabum extracts were analyzed by TLC, HPLC
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chromatogram and LC/ESI-MS. Results showed that the ethyl acetate fraction contained some flavonoids, such as
apigenin-7-O-glucuronide, apigenin-7-glucosdie and quercitrin hydrate. These results suggest that the extracts and
fractions of C. halicacabum leaf may be applied as antioxidant functional cosmetic raw materials.

Keywords: Cardiospermum halicacabum, antioxidant, reactive oxygen species, component analysis
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| C. halicacabum leaf

Immersion for 48 h in 50% EtOH 2.475 L
Filtration and evaporation

| 50% EtOH extract |

! )
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- | Aglycone fraction |
Deglycosylation

Figure 1. Fractionation scheme of C. halicacabum leaf 50%
EtOH extract and its fractions.
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A& 1 mLE 718t 4ojE 5 1083F -2 WAAl
Zth. 71 % UV/Vis spectrophotometer= 517 nmol| A &
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I} 212] % NP (natural products, 2-aminoethyl diphe-
nylborinate) 'TAH S o83 wo] M} F& F3 &
QISFA T HPLC 42 2% acetic acid & (phase A)
o} 0.5% acetic acidE T3+ 50% acetonitrile -8-7j
(phase B)E ©]&3to] 71&7] SeHo g2 EAsla
HPLC #8]Z271& Table 19 UERAITE =3 TLCE
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Table 1. HPLC Condition for Separation of EtOAc Fractions of C. halicacabum Extracts
Condition of HPLC analysis
Column Shim-pack VP-ODS C18 column
(L : 250 mm, LD : 46 mm, 5 um)
Detector UVD 170s DIONEX
Detection wavelength 254-400 nm
Flow rate 1.0 mL/min
Injection volume 20 uL
Program order Time (min) Phase A Phase B
1 0 80 20
) 2 30 70 30
o ) o « «
for HPLC gradient-elution 4 70 30 50
5 75 45 55
6 80 45 55
7 100 70 30
Table 2. Yields of C. halicacabum Leaf 50% EtOH Extract and Fractions
50% EtOH extract EtOAc fraction Aglycone fraction
Yields (%, w/w) 16.4 0.9 0.3
2.6.2. LC/ESI-MSE 0|8¢t M2 EA 3. An g pE
41 7]71& LC7]7]+ Thermo-Finnigan surveyor
instrument (Thermo, USA) (column spec. U-VDSpher 31 ZMQZE Q) RES U 235120| 48
Pur CI8-E 1.8 um, 50 x 2.0 mm Cat.-No. AzE TAGYZ 4L 50% Erez A =25}
NO520E181UVC), autosampler, PDA-UV detectorS A} A7 W ARAA AL 50% JErE 22RO 48O
L3R o, HFE A (Mass spectrometric analysis) ZAYZE 9 Az 2o 164%I T 50% oEhe ==
7171+ Thermo Finnigan LCQ Deca XP plus ion trap E2HE dolxl JEHolAHo]E B0 480 =2
mass spectrometer, with ESI interface (Thermo)E A& o] o] 83 FHYZ oo Az Z g 0.9%H.Om,

3Tk Injection volume 5 ul, flow rate= 200
uL/min®]™ A& ZHOZE 0.1% formic acid
(in D.W) (A &) : 0.1% formic acid (in Acetonitrile)
(BEH) = 75 : 255 ARE3IFATH

2.7. EAIXzZ]

B Age] RE AYL 33 wEale] AAE 5
AAEL] 72 mean = S.D.E FAISIATE TAA F2
’d #1%-& Graphpad Prism 5.0 (San Diego, CA)Z &1
S o] 83191, one-way ANOVA HA-S 483}
p < 005 Fo)FzoA F94 AAS AN

oolAE|o| E &8 02 RE 4 MRl E FEl
ozl olggE 9] F&2 0.3%ATHTable 2).

al

x~

32 3 S

o

=

S|
2329

=

o
I

or

FE=

3.2.1. DPPH X} 2iC|Z AHS
g A7

rlo

3 ohet A 74
B ATelAE FHRE A
B9 289 A% 2B 2ARHE B
M]3A QHgF 2riZe) DPPHO ik Alse] AR F
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Table 3. Anti-oxidant Activities of 50% Ethanol Extract and Its Fractions from C. halicacabum and Reference

Free radical scavenging activity
(FSCsp, pug/mL)

ROS scavenging activity
(OSCsp, ug/mL)

50% EtOH extracts 217.6

EtOAc fraction 92.5
Aglycone fraction 101.9
(+)- @ -Tocopherol 8.9

L-Ascorbic acid

+

oW W

28.3 20.2 + 0.7
16.9 4.6 + 0.1
13.8 4.2 + 0.3

0.2 -
1.5 + 0.9

Data are presented as mean + S.D.
-: Data not shown
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Figure 2. Cellular protective effects of 50% ethanol extract and
fractions from C. halicacabum on rose bengal sensitized
photohemolysis of human erythrocytes (control = 36.5 + 1.8
min). Data are presented as mean = S.D. "p < 0.05 compared
with concentration of 5 ug/mL in aglycone fraction dose-treated
groups.

Uepon odolAEclE BgelAe] 7, 77
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(25 ugmL)oA AY 2 NERIZEINE YeER)AT
(Figure 2).
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7|2o g2 FAWEE o FEE Y 29 A8 4t
3}A|Q] (+)- @ -tocopherol (40.2 min)2] 7 5& BRI
ThFigure 3). FAEE ¢ F2E9] o282 99
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Boh 199 5 AZRIEAE JeEych ol
g AR ol g2 8o ks g4 RS0
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FarstA 24 sgEol 58
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Figure 3. The cellular effects of extract/fractions obtained from
C. halicacabum and reference at 25.0 ug/mL on the rose
of human erythrocytes
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Figure 4. TLC chromatogram of ethyl acetate fraction from C.
halicacabum leaf extract and references. Eluent system : ethyl
acetate : chloroform : formic acid : DW=28:1:1:1 (v/v), D
apigenin-7-O-glucuronide (2 apigenin-7-glucoside @ 50%
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Figure 5. HPLC chromatogram of ethyl acetate fraction from C.
halicacabum leaf extract (5,000 ug/mL) at A = 254-400 nm.
CHE-3 : apigenin-7-O-glucuronide, CHE-2 : apigenin-7-glucoside,
CHE-1 : quercitrin hydrate
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