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ABSTRACT

Objectives : The present study was performed to clarify the antioxidant and anticancer effects of extract of

stamens of Nelumbo nucifera and Kaempferol.

Methods : Antioxidant effect was measured by DPPH-radical scavenging activity for electron donating ability
(EDA), superoxide dismutase (SOD)-like activity for SOD and lipid peroxidation. Anticancer effect was
assessed by MTT absorbance for cytotoxicity.

Results : Vitamin E, Kaempferol and ethyl acetate extract of stamens of Nelumbo nucifera increased
SOD-like activity and DPPH-radical scavenging activity dose-dependently. On the contrary, lipid peroxidation
was time-dependently decreased. Furthermore, Kaempferol and ethyl acetate extract of stamens of Nelumbo
nucifera significantly decreased the growth rate of C6 glioma cells.

Conclusions : These results suggest that ethyl acetate extract of stamens of Nelumbo nucifera may be a

putative antioxidant or anticancer substance.
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a ' —-diphenyl-B-picrylhydrazyl(DPPH),

pyrogallol,
Folin—Ciocalteu reagent, sodium nitrite, sulfanilic

linoleic acid, ammonium thiocyanate,
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gallic acid ¥ kaempferol (Fig. 1) Sigma (ST.
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8 minimum essential medium (MEM)2} Dulbecco’s
modified eagle medium (DMEM) %2 fetal bovine

serum, penicillin, streptomycin, fungizone A%k
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Gibco (Grand Island, NY, USA)ol A 48t aL, 3-
[4,5-Dimethylthiazol-2-y1]-2,5-diphenyltetrazolium
bromide (MTT) &l AFEE A%k Sigma (ST.
Louis, MO, USA)dllA T35t
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Fig. 1. Kaempferol

2 A48 Q89 d4(Fig. 2)©
i Aot A3 AFE 234
gg BE 3 =84 ethanol# ethyl acetateoll z}z}
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NE A Z osle] oM rotatory evaporator
(36C)ol F=3}] ethanol 5% 26 g (11%), ethyl
acetate =% 18 g (7.7%)< At} o] = ethyl
acetate FEE Aol A&k T)

AFA 2T A

Fig. 2. Nelumbo nucifera Stamens
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Fig. 3. Flow scheme of MTT assay

— Vol. 24, No. 1, 2009
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o4 FE 53 Kaempferol?] 1Cy 24L& vl F
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217l Kaempferol % ethyl acetate 94 FEE9]
DPPH o]z 2752 ARE H7behA &2 b=
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(RCs0, 50 reduction concentration)o.@ =43 A3}

HIER E, Kaempferol % 1479] ethyl acetate 5%
S Z7F 2672 uM, 3754 uM 2 6.283 uMeo|ith
HE E, Kaempferol 2 <159 ethyl acetate +%

52 Table 194 HE Hl9} o] T JFEX O
DPPH #t)Zt 271%% 771 DPPH 2tz &
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Table 1. DPPH Radical Scavenging Activity of Vitamin E, Kaempferol and Ethyl Acetate Exiract of Nelumbo nucifera

stamens
Cone.(uM) Group Vitamin E Kaempferol Ethyl acetate extract
Control 2.773 + 0.08 (100) 2428 + 0.03 (100) 2.958 + 0.12 (100)

1 1410 + 0.12 (49) 1301 + 0.06 (46) 1473 £ 0.09 (50)
25 1.098 + 0.09 (60)™ 1.140 + 0.04 (53)" 1417 + 0.06 (52)
50 0.718 + 0.04 (74" 0.885 + 0.05 (64)™ 1.303 = 0.04 (56)”
75 0.268 + 0.02 (90)™ 0626 + 0.02 (74)™ 1163 + 006 (61)™
100 0.138 + 0.00 (95)™ 0384 + 001 (84)™ 1.052 + 003 (64)™
ICs 2.672 uM 3754 uM 6.283 uM

The values represent the mean * standard deviations (% of DPPH radical scavenging activity) for triplicate experiments.

Significantly different from the 1 uM value. ** © p < 0.01,

- p <0001 (Students’ t-test).

Table 2. SOD-ike Activity of Vitamin E, Kaempferol and Ethyl Acetate Extract of Nelumbo nucifera Stamens

(% of control)

Group . .
Cone.(uND Vitamin E Kaempferol Ethyl acetate extract

Control 0.111 + 0.00 (100) 0.141 + 0.00 (100) 0.108 £ 0.00 (100)
1 0.131 £ 0.00 (18) 0.162 = 0.00 (15) 0.118 £ 0.00 (09)
25 0.135 + 0.00 (21" 0.167 = 0.00 (19 0122 + 0.00 (13"
50 0.148 + 0.00 (34)™ 0.175 + 0.01 (25)™ 0.123 + 0.00 (14)”
16) 0.161 = 0.00 (45)" 0218 = 0.01 (55)™ 0124 + 0.00 (15"
100 0.182 + 0.00 (65 0.240 + 0.01 (7D 0.125 + 0.00 (16)"

The values represent the mean * standard deviations (% of SOD-like activity) for triplicate experiments. Significantly

different from the 1uM value. * : p < 0.05, ** : p < 0.01, s

—4—Vitamin E
00  «** =+ —l—Kaempferol
% E.A exract
g
2
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E
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0 0.5 1 1.5 2
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Fig. 4. DPPH radical scavenging activity of vitamin E,
Kaempferol and Ethyl acetate extract of Nelumbo
nucifera stamens

The values represent the mean * standard deviations (%
of DPPH radical scavenging activity) for triplicate
experiments. Significantly different from the 1uM value.
w1 p < 001, == p < 0001 (Students’ t-test).

:p <0001 (Students’ t-test).

80 r +2+ OVitamin E
07 BKaempferol
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Fig. 5. SOD-like activity of vitamin E, Kaempferol and
Ethyl acetate extract of Nelumbo nucifera stamens

The values represent the mean *+ standard deviations (% of
SOD-like activity) for triplicate experiments. Significantly
different from the 1uM value. * @ p < 0.05, ** @ p < 0.01,
w0k 0 p < 0001 (Students’ t-test).
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Table 3. Lipid Peroxidation of Vitamin E, Kaempferol and Ethyl acetate extract of Nelumbo nucifera stamens During

Storage 40C (% of Control)
Group

Incubation Control Vitamin E Kaempferol Ethyl acetate

. extract

time (hour)
0 0.0023+0.00(100)  0.0048+0.00(100)  0.0033+0.00(100)  0.0050+0.00(100)
24 0.0117+0.00(500)  0.0035+0.00(74)"  0.0028+0.00(85)"  0.0043+0.00(85)"
48 0.0187+0.01(700)  0.0033+0.00(63)"  0.0015+0.00(46)""  0.0040+0.00(80)"
72 0.0280£0.00(1350)  0.0018+0.00(37)"  0.0010£0.00(31)"  0.0038+0.00(75)""
% 0.0410+0.01(2100)  0.0005+0.00(11)™"  0.0008+0.00(23)  0.0015+0.00(30)""

The values represent the mean *+ standard deviations (Lipid peroxidation) for triplicate experiments. Significantly different
from the control value. ** : p < 001, #=++ : p < 0.001 (Students’ t-test).
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AR EE S 2] 9Jste] vlER E, Kaempferol

2 A5=9] ethyl acetate FEE2] 77 SAl| = T2 F

ERA Y] AR S S5kt HIER E, Kaempferol | Y

2 A9 ethyl acetate FEE] 79 GAPO| = T~ o 0w w8 m %

BElA O] GAIEA S BT oEzH o ZylEga = Incubation time (hour)

7h) &2 vlgstgd en 100 uMel A 9] F7hH] &2 Fig. 6. Lipid peroxidation of vitamin E, Kaempferol and
Kaempferol > HE}Y E > A9 ethyl acetate 5% Ethyl acetate 4%xotraot of Nelumbo nucifera stamens
o = fin I

B #oldth 1 uM ¥%9] 3 SAto|= T AR EH] uring storage 40°C -

O BN O SZo T SolHO A AT The values represent the mean + standard deviations
AR S 7Eo s FoAs HAAs 23 vEl E, (Lipid peroxidation) for triplicate experiments. Significantly
Kaempferol % ¢14=9] ethyl acetate FEE T 5ol A different from the control value. ** : p < 001, #x @ p <

o . 0.001 (Students’ t-test).
frolgh zko]7h UK Table 2, Fig. 5).

2 67%0| A3 96A Aol = ZF2F 98%, 98% 2 95%
olplom 2AAZAFE 77t Folgh Apol7h It
(Table 3, Fig. 6).
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alkoxy radicals (RO), peroxy radicals (ROO), hydroxy

radicals (OH) % malondialdehyde %! 4-hydroxynonenal TR, FhERAY] B MEAZ7E Ak H=sE
T AR duldn DNAS 45 o7 FEI FoErolte AET dd g A R
gEoopel wshel oF WA Fasdh At HY|E Wb =S ASE Ry 9ty FohHeolE=R]
sttt o] A& o] g3te] H|EHH E, Kaempferol 2 Kaempferol¥} Kaempferolo] th# 78 ZAoz <&
149 ethyl acetate F=52 AAItels 45} H 7 A9 ethyl acetate FEES Mol F A o
of Hasigirh HEYl E, Kaempferol % <42 Agg & MTTHZFEAHOE F3EE 543 4
ethyl acetate F&&-2 Al7to] A sglo] whe} 2+ 3} Kaempferol# 9A57¢] ethyl acetate F3%2-2 o}
of A dikste] Skl whsto] A A #Atstrt 7HAs) WEAEY] AGES FE YEHOE AAAT S

itk vE E, Kaempferol @ A9 ethyl acetate 100 uM F =l E= Kaempferolo] 57%7}4 ethyl
FE559 A A TE 24N A A ZH2E 67%, T5% acetate FEE0°| 70%74 4A| AT} Kaempferol @}
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Table 4. Inhibitory Effects of Kaempferol and Ethyl
Acetate Extract of Nelumbo nucifera stamens by MTT
Assay on C6-glioma Fibroblasts

Group Ethyl
Concentrati Kaempferol acetate
(uM) extract

Control 3.970£0.01(100)  3.950+0.01(100)

1 3866:0.01(97)  3.189+0.0081)"

25 345100187 3.080+0.00(78)"

50 2.984+0.01(75)"  2.972+0.00(75)”

75 2647001(67)"" 2.827+0.00(72)"

100 2.257+0.01(57)"" 2.754+0.00(70)"

ICso 226501 uM 268570 uM

The values represent the mean * standard deviations (%
of MTT assay) for triplicate experiments. Significantly
different from the control value. * : p < 0.05, ** : p <
0.01, === © p < 0.001 (Students’ t-test).

5r BKaempferol
r BE, 4, extract
S4r
i)
83t
]
£
2 F
=]
©
E
=

0

Control 1 25 50 Fi] 100
Concentration (ub)

Fig. 7. MTT assay of Kaempferol, Ethyl acetate exiract
of Nelumbo nucifera stamens

The values represent the mean * standard deviations (%
of MTT assay) for triplicate experiments. Significantly
different from the control value. * : p < 0.05, #* ! p <
0.01, === © p < 0.001 (Students’ t-test).

ethyl acetate FE29 ICosEs 2H2t 2265 uM}
268.6 uMSItHTable 4, Fig. 7).
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I AEZEEH FE2ES FEIT e vd
SARL el 2 5
ALEE = o] SHiAlE
o] oft tr=A uehdth ethyl acetates ©]-&9
&9 g q o2 gujAe] 93k =
R o] oz BagATH?, o]
AFo A= A4 ethyl acetate FEES AAS}
arstat-g . Fokaes F4ste] HE E¢
Kaempferol®] @3¢} B3t}
]E}Eﬂ E, Kaempferol 2 49| ethyl acetate 5
&9 DPPH 2tz 27%S 43k vlugt 2
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