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Abstract

The nutritional composition of the white lotus(Nelumbo nucifera Gaertn) leaf are moisture(1.87+0.06%), crude ash
(9.57£0.07%), crude protein(15.5320.4%) and crude lipid(2.42£0.1%) per 100g. The highest mineral content was K and
Ca. The principal free sugars in the white lotus leaf was sucrose, fructose and glucose. The total phenolics compounds
evidenced maximal levels of 8,842.73120.57 g/160g. DPPH and hydroxyl radical of scavenging ability of each sample
tended to increase with increasing degrees of the sample concentration. The ICsy values of the ethanol extract, n-hexane,
chloroform, ethylacetate, butanol and water fraction from the white lotus leaf to DPPH radicals were 5.65, 8.5, 8.27, 2.03,
2.3 and 13.7 pg/mL respectively. The ICs, values of the hydroxyl radical scavenging ability of the ethanel extract, ethy-
lacetate, butanol and water fraction were 390, 574, 327 and 378 pg/mL respectively.
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(Lee et al 2006a), 3 E7HLee et ol 2006b) D, A, =
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Hre) o] oix|a glom, A7 iRl kst ATRE
kst v, Its) 714,
acid¥} Z& =AM, catechin®, B2 5, kamperol, querce-
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ol & ArMe nR7t 7MY AF 98 R A4 71 Rt FE8t] o FH(Whatman No.2)& Tz Z4HE37](Ro-
ZXNZog 8 JsAS Yol Wiy Yo olzlakA tary evaporator, Eyela 2Cs-50, Rikakikai Ltd., Tokyo, Japan)
A8 F sl G4 ZTAE AAs VIS AENEE 2 FF $ 52 dxsd 1318 g9 2FES AU
A 7|zAgs duxt i
3. Boff =8 Wy
Mz o ghy 0% TS FE555 A, S2REE, AdEoHHlE,
FEE 5 A BE {7189 E Mgl A2 BEs)
1. A2 1 2 e5dE AUckFig 1). 70% gE FE220 104
£ Age AR A9 3 22 dse wy(me 2o P R4S £, B Zdivld 99 /471408
2 AR 44 el 2007‘# SéTE"I 9é°¥] AR ARt FFL o BAE g3 38| EEFUAM F EPEHE
Aok AU AFsl 2 A7HEE S A F He(350C, F sk B ZU7|E Ao pydtn F4S o
308) M AL Ygid Efsied ALgs }9\?\5}‘ 2 A AANAM #7185 H £FoR BYHES
AT 771 &) F& Bl Holdle 73 T
2. OfEtE2 FEE N2 71808 Zifole] &3 F2HEE 7} %Qﬂ}
A 500 goll 70% A 10.0 Lol W ALoA 72 Azt Th 334 RIESIHTE it F2RXE, ddoAHolE,
White lotus (Nelumbo nucifera Gaertn) leaf (500 g)
70% EtOH(1:10) Extraction
for 72hrs.
Ethanol extract(131.8 g)
Ethanol extract(40.84 g)
Extraction with n-hexane (1:1) shaking
Concentration— l

n-Hexane fraction(5.89 g) Aqueous layer

Extraction with chlorofrom (1:1) shaking

Concentration— l

Chloroforrm fraction(3.68 g) Aqueous layer

Extraction with ethylacetate (1:1) shaking

Concentration— r ]
Ethylacetate fraction(1.51g) Aqueous layer

Extraction with n-butanol(1:1) shaking

Concentration—>

n-Butanol fraction(8.47g) Agqueous layer

!
Freeze-drying(21.29¢)

Fig. 1. Extraction and fraction procedure of the white lotus leaf.
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Az, ﬁy&_‘% 2] §]§pﬂ4 ZA e Soxhlet —‘r% =

A H2000)° whEhr] A4HE o
g2 B3 ¥ 100 mLE P &3] &
5 2 ARSI o]df Ca, K, Mg, Na, Fe,
Cu, Zn ¥-2 92T HESL 5 A|(Solaar-M5, Thermo elemen-
tal Co., England)® &332, P2 Sl 2l v]As
wpebr B33 e AUV-1601, Shimadzu Co., Japan)E 650 nm
A Sttt
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& & Folin-Denist .2 274 31 U Swain ef al
1959). é, /\15‘1‘ 1 goll 50% ethanol 50 mLE @31 70T A g
T 3EF T AFsto] 4%l o]83UT of AR 3 mL
9} Folin-DenisA|2F 3 mLE 38:"‘?} ]'.I’. Ao A 3 B3 WA
& th 10% Na,COs %"“ 3 mLE 7FTh o]o] AL
A 1AIZE BAA1Z] 3 765 nmoll A FHEE S
ol EF §MOZTE gallic acidE o] &I T

7. qelt
/\] 5o feld S AR 3 g—' 3} 70% methanol 50
7Fg F 75CollA 1 AR < AR AAE] X (Mars
X, CEM Co,, USA)E F&3tx A #31ich 919l A& 10 mL
Z FHoto] dAEst FYAE Sep-pak Cis cartridgeS
FHAIZ] F 02 pm membrane filter 2 ] 2}3}1L ELSD(Eva-
porative light scattering detector, Model 2000, Softa Co., USA)
£ 228 HPLC(NS-2004GP, Futecs Co., Korea)2 #2413151
t}. oln] A& Asahipak NH2P-504E(4.6 mmx250 mm), 2
H 2TE 35T, |58 & 12 my
min% 8}

5% acetonitrile, <

8. 1,1-diphenyl-2-picryl Hydrazyl(DPPH) Radical 2~
5 5%

DPPH radical®ll T3l 22752 Blosi2] ' (Blosi MS.1958)
< Wgalo] 0% e FEET 7 BHES 80% e
20 mg/mLZ &3fA1Z1 - 100, 50, 25, 12.5, 6.25, 3.125, 1.5625,

0.78125, 0.39063, 0.19531, 0.09766 rg/mlL FEZ 3|AA]A

2 3hakgl A 501
100 #LE 96 well plateo] EF-3tAT) A8 H Ao A =3k
0.1 mM DPPH €942 100 pLE 7}8}od 25Col|A 30 B3F
HS A7l & 516 nmollA] ERES 233l A4S U2
2o ¢l AFEEaT.

27%(%) = [(Ao=A)/AgJx100
Ap tiETE FRECITHEE AR A2))
A AT FEE

9. Hydroxyl Radical Scavenging &%

Fenton reaction®] 2|8} hydroxyl radical(OH )& 7F<]aL Q)
= 2-deoxy-D-ribose7} WA HA TBA7} TBARSZE W3HE
= AL Sse WHoZ 200 L9 21 mM 2-deoxy-D-ri-
boseell 500 1L<] 1,000, 500, 250, 125, 31.25, 7.8125, 1.953125
pg/mLE B3 A g((Aghe FEEI 4 BEE) 9, 075
mM FeCl; 200 ¢L, 7.5 mM Hx0» 200 #L, 0.75 mM ascorbic
acid 200 ¢LE 931, 37CelA] 1 AlIRE ¥hE-AJZ L 0.5% TBA
9} 10% trichloroacetic acid(1:1, v/v)2] £ 1.5 mLE 7}3t
2 100TAA 15 B w17l F 532 nmoll A FB=E 5
o] aAFE T F2ld 93l 4319 thNeyens, E.
2003).

2 %) = [(Ai=A1)/Ag]x100
Ag: ZT9] F85(20 mM KPB (pH 7.4)2 A8 A 2))
Ar N@J:,lg} ko) o

10. S84 &4

Aol Ao A= EAZZ 139 Statistical package
for the social sciences(SPSS ver. 11.0)E Al83}a], 33] utE
e Hot ikl 252 (Meant Standard error) S A4Hs}
Ror APTrHy tjxe] kel gt pvalueE r-testZ
T3t} FodE HSsarh

Table 1ol YERICH £8L 1.87%,
ﬁ%%h 242} 15.53%, 9.57%, 2.42%

olAth 7hEElA] @ Wi o] L SR 77.22%, 2
A 4.88%, X3 1.68%, AW 021%=2 2% = r(Yang
et al 2007). Park CS (2005)& 3HAIA 9] =2} Eake] 74§
B 92~11.8%, ZHNA 22.5~2643%, 23|15 4.9~6.1%,
}.zl% 52~63%2 H1slych dde a2
o] e HAF +EUETE Yo, FI L g2 AL ¢
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Table 1. Contents of moisture, crude ash, erude protein
and crude lipid in the white lotus leaf
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Table 3. Contents of free sugars and total phenolics com-
pounds in the white lotus leaf

Composition Contents(g/100 g) Composition Contents(mg/100 g)
Moisture 1.87+0.06 Sucrose 1,761.29+16.13
Crude ash 9.57+0.07 Fructose 204.02+ 7.76
Crude protein 15.53£0.40 Glucose 101.03+ 1.94
Crude lipid 2.42+0.10 Total phenolics 8,842.73+20.57

Data show mean+S.E. in triplicate.

AT ol Qo] A% ZAR A 279 Jolet B
g},

o 4

2. 7|4 gzt

F713 S-S Table 20 B3}tk ZE 1,259.40 mg/
100 g2t ZF 1,11622 mg/ 100 go) ko] 714 21, 9
299.40 mg/ 100 g, B4 252.56 mg/ 100 go]3l e, 1
9o & F714 2 20 mg/ 100 g 7| Ho]Ath

Kim et al(2006)2] A7l ot AY #<] 100 gF 25
2,047.8 mg, ZF 1059.1 mg, FF2UlE 275.1 mg, EE 863
mg, & 27.6 mgl2 B A¥e| AFr} AFE Aolst e
bl 53] A8 & AL 6l o] % Aolrt ATk 7=
obA] o2 Wid 9lo) A5 ZEo] 301.77 mg%, UEE 41.76
mg%, ZE 36.78 mg%, TFIHF 34.64 mg%hE ZE9| ek
o] 53| wA etk Yang et af 2007). 5712 ko)
5 A% 23 Alole ANEY FFE AR BH(EY,
E el AT A J&FE = A= Al

3 =
A Fega F A dFe 3T A Table 3%

Table 2. Contents of minerals in the white lotus leaf

Composition Contents(mg/100 g)
K 1259.40+49.95
Ca 1116.22464.77
P 299.40+£22.09
Mg 252.56+14.27
Na 11.00+ 0.58
Fe 419« 0.14
Zn 197+ 0.02
Cu 0.25+ 0.01

Data show meantS.E. in triplicate.

Data show meantS.E. in triplicate.

21}, Sucrose= 1,761.29+16.13 mg/ 100 g, fructosex 204.02+
7.76 mg/ 100 g, glucose™ 101.03+1.94 mg/ 100 g & FEPG
o} B3 & 958 8,842.73420.57 mg/ 100 go.2 VERT)

Moon ef al(2004)9] Aol oJ3hH AR kLA &) dE
& FEE Hg F s FF el S3HThea sinensis)
1,098+0.37 mg/ 100 g, B HAX(Phellinus linteus) 1,793+0.17
mg/ 100 g, SF(Angelica gigas) 52+0.07 mg/ 100 g= H.313}
3L Park CSQ2005)% 3HAl A9 5} 2de] v I
°] 7,800~9,300 mg/ 100 g2 R 18] 9] & s e
B b Sri=s

HEy A4ES AEAd 98 BEH & 23} Al

=]

=

=R, 7HEIRF R SEASGR So8 FRE o] AR
& U8, w3 A, Y E, aAEF dA 2 IS

_%_ i

o AY2EE 7T BaH 1 ST EE 1983).

4. DPPH Radical 275

DPPHE ot~ 2HIA EFdE, WS olglFo o
of ghelslo] F& Hepdo] g o2y ksl Balef A
2t TS Y5k whEoE 4l Yti(Swain ef af 1959).

A e F2E 2 7 BYEER, 222X E, A
obHlE|o B, REtE, §3& )9 DPPH 471% 2 Table 49|
st

25T A 3087t WSAIA vz y v 2 o g
FZE(Fig 2)2 100 zg/mLAA 89.2140.40%, 50 zg/mLolA
89.32+0.27%, 25 pg/mLolA 89.32+0.29%, 12.5 zg/mLo)A]
83.68+0.28%, 6.25 wg/mLolA 53.97+029%2 A2A%S
B3, w5 9E&H ot

ok B8589 2A%(Fig 2)2 50 pg/mLollAl 88.58£0.60%,
25 pg/mLolM 8542+0.85%, 12.5 pg/mLolA 65.96+0.67%
o 2% Yela, 55 9&F)9rt 850 pgmLe ¥
oA ICs0] YERSTY.

SEEZE FHEFg 2)2 50 pg/mLolA 90.78+5.18%,
25 pg/mLoA| 88.52+6.00%, 12.5 rg/mLollAl 69.22+3.50%
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Table 4. Scavenging activity of ethanol extract and systematic fraction from the white lotus leaf against DPPH

Concentration of

DPPH scavenging activity(%o)

LL( 1 g/mlL) EE? HEY CH" EA” BuOH® WE”
c¥ 0.26 0.26 025 0.26 0.26 0.26
0.10 0.25£1.27 0.20+3.25 0.03£0.92 2.75+0.87 0.39+0.32 0.54+0.01
0.20 0.67+1.34 0.70+:3.87 2.01£131 6.38+2.41 2.47+0.49 0.07+0.81
0.39 0.22+1.84 2.0243.68 2.11£2.90 12.39+2.78 9.49+0.65 0.38+0.84
0.78 4.50£1.06 2.81+1.65 3.97+0.58 20.33+1.50 16.78+0.54 1.7740.54
1.56 14.52+2.14 6.88+2.47 10.25+4.68 36.60+1.21 33.29+0.22 4.90+2.00
3.13 27.66+0.53 14.25+5.58 18.392.05 72.40+3.54 63.33£0.38 12.1120.75
6.25 53.9740.29 36.67+0.82 37.26:1.59 86.48+0.88 88.17+0.16 24.87+1.53
12.5 83.68+0.28 65.96+0.67 69.22+3.50 87.75+0.75 89.17+0.36 45.88+1.10
25 89.32:£0.29 85.42+0.85 88.52::6.00 91.77+5.82 89.98+0.20 81.06+0.84

50 89.32+0.27 88.58+0.60 90.78=5.18 93.99+4.25 92.07+0.19 89.82::0.44
100 89.210.40 89.04+0.01 90.13£1.12 97.07+4.13 94.54+0.33 91.11£0.56

" LL : Lotus leaf power, » EE : Ethanol extract,
fraction, % BuOH : Butanol fraction,
Data show mean+S.E. in triplicate.

Scavenging activity (%)

- chlorofrom fraction
—— hexane fracton
—e—ethanol extract

001 041 1 10 100
Concentration (ug/mi)

Fig. 2. Scavenging activity of ethanol extract and hexane,
chloroform fraction from ethanol extract from the white lotus
leaf against DPPH.

9] &AAFE YT, FE 9EHo|T)

AdolAgo|E #3882 2A%(Fig. 3)2 50 wg/mLollA
93.99+4.25%, 25 pg/mLolA] 91.77£0.20%, 12.5 pg/mLojA]
87.7540.75%, 6.25 pg/mLolA] 86.48+0.88%, 3.13 1g/mLo
A 72.40£3.54%9] 2ASE BA3, B dEFHo|h

Heke B35 (Fig. 3) 100 zg/mLolA] 94.54+0.33%, 50
pg/mLoAA] 92.0740.19%, 25 pg/mLolA 89.98+0.20%, 12.5 pg/
mLo) 4] 89.17+0.36%, 625 pg/mLolX] 88.17+0.16%, 3.13 ug/
mLoA 63.33+0.38%2] £A%E KA, FE &H |3k

B 3289 2A%5(Fig 3} 100 pg/mLollAd 91.11+0.56%, 50
pg/mLell A 89.82+0.44%, 25 pg/mLolAl 81.06+0.84%, 12.5

9 HE : Hexane fraction,
" WE : Water extract,

9 CH : Chloroform fraction, > EA : Ethylacetate
8 C: Control.

——water extract
—e— butana fracton
—a— ethvlacetats fraction

Scavenging aclivity (%
jal

0 01 1 0 1o
Concentration {ug/m}

Fig. 3. Scavenging activity ethylacetate, butanel fraction
and water extract from ethanol extract of the white lotus leaf
against DPPH,

pg/mLolA] 45.88+1.10%2] 2A5S BAL, FE &0
Atk

A9 et F5E, A FR2XE, JddoMgolE, #
& , B FEEY ICoA 7} 47} 5.65, 8.5, 827, 2.03,
23 9137 pg/mLE YeR dHolAeglo]E £ &9 DPPH
radical £2AE/d0] 7P w2 AoR el 2AEEE
UehlE &9 1Cs(50% of inhibition concentration) A&
7} DPPH radical 342 50% Ast=w] B ad Alge] o
pglz2 Yehd 2o 24 gto] W% DPPH radical &
S w2 AL Ynl3IcKPark et al 2004).
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€ 100~0.10 pg/mLolld = EH 2 74891, 50%

2AB gl AgolAElolE U8 > PG BB
>

>
=
59 £o = s ZA o] vEteH, o] sS40 &
£ dEolreo|Eg}t REtE FEEA <
Aoz Flwdch
o9} FAE ATE Lee ef al (2006)2 AU (Nelumbo nu-
cifera) AEE FE2E X 7 FEEY 50% 2 (pg/ml)
o thall odolElolE > e > FE2RIE FIHE &
o gtsl B4o] glokn Bussit

br o
X,
Foll
::l‘
X
ol

5. Hydroxyl Radical Scavenging o}

A oekE 325 2 A £ EFR) 222X E, JdE
olHH|0|E, H&-E, B F5%)9) hydroxyl radical scavenging
I Table 5o A2slH T

o|gh-2- FZ5-9] hydroxyl radical scavenging &7+ 1,000
pg/mLoIA 96.82+0.95%, 500 ug/mLolA] 59.44+0.62%, 250
pg/mLol A 36.02+0.80%5 VFEVSITE 1Cs%]| = 390 pg/mL
9] %A hydroxyl radical scavenging Z 7} T2 At
(Fig. 4).

Hexane fraction®] hydroxyl radical scavenging &3 1000
pg/mLoA 11.72£0.81%, 500 zzg/mLoAA 10.87+031%% L+
Bl olghS & E7= 2 hydroxyl radical scavenging &
7y BAA EsdThFig. 4).

Chloroform fraction®] hydroxyl radical scavenging & 3=
1000 zg/mLOAA 12.90£0.57%, 500 pg/mLollA 9.76+1.67%
2 Yl hydroxyl radical scavenging E3}7} T2E=A] &tk
tiFig. 4).

Hoprloh BAEEaE

Ethylacetate fraction 1,000 pg/mLollA 77.47+0.69%, 500
pg/mLellA 45.11£0.89%= WP ICoA & 574 pg/mLE
hydroxyl radical scavenging §3}7} &= AckFig. 5).

Butanol fraction- 1,000 zzg/mLolA] 83.11£0.85 %, 500 1g/
mLoA 63.42£0.43, 250 pg/mLolA 42.33+0.16 %= VFERSE

100

%
=3

o
=3

Scavenging effect
of hydroxy radical (%).
»
&

~n
3

chlorofrom fracton
—%— hexane faction
—e—elhanol extract

1 10 100 1000
Concentration (ug/ml)
Fig. 4. Hydroxyl radical scavenging activity of ethanol ex-
tract and hexane, chloroform fraction from ethanol extract
from the white lotus leaf.

Scavenging effect
3 8

of hydroxyl radical (%).
&

14

—— water extract
~&butanol fraction
ethylacetate fraction

\

=}

1 10 100 100
Concentration {ug/mi)
Fig. 5. Hydroxyl radical scavenging activity of ethylacetate,
butanol fraction and water extract from ethanol extract of the
white lotus leaf.

Table 5. Hydroxyl radical scavenging activity of ethanol extract and systematic fraction from the white lotus leaf

Concentration Hydroxyl radical scavenging activity(%)
of LL"(2g/mL) EE? HE” EAY BuOH WE”
¥ 0.00+0.51 0.00+0.46 0.00+0.46 0.00+0.51 0.00£0.33 0.00+0.33
1.95 2.34+0.88 9.33£0.47 0.35+0.37 6.70+0.78 8.36+0.74 2.74+1.01
7.81 4111027 3.34+1.03 3.57+0.62 8.88+0.63 13.90+0.97 12.49+0.87
31.25 6.20+0.78 3.19+0.46 2.91+1.89 14.53+0.68 20.06+0.86 20.72+0.22
125 20.93+0.31 5.83+0.21 9.86+2.24 21.24+0.27 29.76+0.60 29.40+0.39
250 36.02+0.80 8.73+0.33 13.04+1.06 27.50+0.91 42.33+0.16 39.21+0.45
500 59.44+0.62 10.87+£0.31 9.76+.1.67 45.11£0.89 63.42+0.43 61.40+0.87
1000 96.82+0.95 11.72+0.81 12.940.57 77.47+0.69 83.11+0.85 91.7240.28

Y 1L : Lotus leaf power, Y EE : Ethanol extract, ° HE : Hexane fraction,
8 C: Control.

5 BuOH : Butanol fraction, " WE : Water extract,
Data show mean+S.E. in triplicate.

Y CH : Chloroform fraction, » EA : Ethylacetate fraction,
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o} ICs &+ 327 pg/mLE hydroxyl radical scavenging &3}
7} BEF A ekFig. 5).

A4 water extract®] hydroxyl radical scavenging &3+
1,000 zg/mLoAA| 91.72+0.28%, 500 zg/mLoA] 61.40+0.87%,
250 pg/mLolA 39.21+0.45%% UEET) ICs XE 378 pg/
mLZ hydroxyl radical scavenging EZ7} FEE A tHFig. 5).

Hydroxyl radical scavenging &¥+= & E3E> & 3
25> &S FE2E> ddoEo|E BEE ¢o& g}
gdo] delon, dit B E 2223 E FEES hyd
roxyl radical scavenging &7} H2E A Sit)

st B A8 g od §ulR FEstnutd wet g
Asbgol] Abol7t glE Aed geiA gtk o <=, &8
2(Choi NY et al 2008)& 80% oeh-& F2E, 3 Kim CJ
and Suh HJ 2005)& o&-& &%, ATfi{(Seo Kl e af
1999)= & F23&, 2H|A{Cha BC and Lee SB 1998)& &)
Ab FEEAAM A 2t svha 3@ ut gloh B3
Hhol(Jhee OH and Yang CB (1996)& olH|2 F&& 5 &
A RN Fakst Egol 7P Erin Busie] fufe] 5
Ao wet 5 o] YRS ¢ Uk W, Y

2252 DPPH radical £4% 239 AL E B3 B
A 3t a7t A veh AF f3ed v 5 23

ot
< gEletdx 7 ez Az,

M E7F AP HA S E S free radicalol] €8 A XS}
AbstEo] £4E e, o] W HEd JEEL Y94l st
o free radicalol] AZLE Foidle] AMSLE AA|3h= gt
s3] vka ¢#A girh(Sanchez CS er al (2007), Saij A
et al (1998), Choi NY et al (2008) 8|2 o FEEM %
free radical®] FAE Foslq A3LE JAst= FHEHol Y&
< IREH 1, ol X Yo FlEA 3FEQ! oleuropein,
catechin, caffeic acid, vanillin, rutin £¢] #-golg} slurk
AY w3 HBA AFES O Sl Pgatst gl =
Aoz Alasw, gialge FR 72 7 2
G ATE AEHoz F98 Fart vk Azt

e rlo

#2

29} HE

Aol At A& Rk 5 F 1.8720.06%, 23| F 9.57+
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