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Abstract

This study was designed to investigate the possible utilization of Zizyphus jujuba leaves as a source
of functional ingredients. The physiological activity of different solvent fractions prepared from ethanol
extract of Zizyphus jujuba leaves were analyzed. Xanthine oxidase inhibitory effect was very high
in all fractions except chloroform fraction. The very high electron donating ability was observed in
the ethylacetate fraction and the effect was similar to 0.1% tocopherol. Nitrite scavenging effect of
all fractions was more than 40% even at low concentration of 1mg/ml and was increased with increasing
concentration. Angiotensin-I converting enzyme inhibitory activity was appeared in ethyl acetate and
chloroform fractions only at high concentraton.
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3-8 A FHsld 70% eSS AlE-3)4
15,000rpmell 4} homogenizer(NISSEI AM-I, Nihonseiki
Kaisha Ltd., Japan)& 5% %} @3 4] 7] i 6,000rpmel]
A] 3087k 914l ¥-2] (SUPRA-21K, Hanil Science Indus-
trial Co., Ltd., Korea)&t t}-& el sl ch. o] 4 & 213
5%7)(Buchi R-124, Buchi Co., Switzerland)& A}-&
3t 40°Coll A 738t %3} ethanolS A7 stw £2
Azslg ) o) FAA R £ 20gei chloroform 50mlE
Q3 50°Coll A 587 el & E5HA £ oh&
o z}sled o AL wlg] kg P FHEHAI
sled 40°Coll A F5A 7] Ne 7h 8 AMS-3le] b A
ZA Z) AFEe] £ gl Fetnad] FHE 54
8led chloroform #32] &8 A4tsls]2 ¥ o] F chlo-
roform ¥3 2 2 sl t}. Chloroform o 2 &8l ¢
G-l 919} SU3F 2 2 ethyl acetate, n-butanol,
methanol& AF8-3te] 7}7}e] ethyl acetate, butanol,
methanol 32 2 FAslg 2, oA A{ES & &
3 o 2 3}y t} Chloroform, ethyl acetate, butanol, meth-
anol £3-8 methanol g, 2.8 7. E %2 methanol 3}
ZHF1:DE At dA 22 245 AR
ALg-8h o] o}

Xanthine oxidase Asig& &3

Xanthine oxidase(EC.1.1.3.22) Asj&AL 714l
xanthine . 2.%-€] AA % uric acidZ Resines $(22)¢
uh of] F3led HPLCE 248t & 0.1M Ui sk3
49 (pH 7.5) 0.5mlell 4R F=9 F2& £ A
29 05mi¢} 0.2mM xanthine 1ml, 40mU xanthine
oxidase 0.1ml1Z 7}al] 37°CellA] 537 Wk-§-4171 ¥ IN
HCl 1mlE Yol h4-& AA A A} dx++ A8
A W8 0.5mlE ¥ blanke £4E sz A

o WA IN HCI& 7}s] wh-8-2 vlg} AR Azt AA
= uric acidE= HPLC(Waters 600, Waters Co., USA) 2
2A138}9] 1 ¥ 2 Licrosphere 100 RP-18(250 X 4.0mm,
Sum), ¢]5AR acetonitrile: 0.1M KHPO4(3: 97), 52
1.0ml/min®)= ZZ&7]& Waters TM 4862 sttt A 3l
& AFF7} A&TFol 3t peak DAY FAhER
vreh o o

) %H%(%Hlv%)xwo

A: A& T2 uric acid peak area
B: ) z72] uric acid peak area

HAZoks 5%

A A2 d 2L (electron donating ability, EDA) 3=
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(DPPH)<l| ettt AAlgd a7 2 A 5o #4YE 53
slth24). & dAF F= FE2F LY AR 02
mloll 4% 10*M DPPHE9 2mlE ol vortex 2 10&
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Angiotensin-l converting enzyme Xsls &

Angiotensin—l converting enzyme(EC. 3.4.15.1) A&}
2h-8-2- Cushman Cheung(25)2] ¥ 3} Horiuchi 5
(26)¢] HPLC #4224 &8t &A G & 35
£ 2384 AR 0.05mlol 7144l 0.5mM hippuryl-
histidyl-leucine£-¢} 0.1mlE 7}8tx 37°Cell A 537+
Zl=hul) oF 7] (KMC-1205 SW, Vision Co., Korea)ell 4]
preincubationd}tg t}. ¢4 719 5mU ACE &4 9 0.1ml
& 713l 37°Cell A 30487} ¥h-¢-A1 71 3 IN HCI 0.1ml
= 7t 4 AA A A AR FEE e W
B2 0.05mlE 7hetgm EAHS E4E 9] Aol =7
] IN HCI 0.1mlE 7}38le] wh-3-& AR A7k QA=
hippuric acid= HPLC(Waters 600, Water Co., USA)
F o]&3te 32 HP. MOS Hypersil(200 X 4.6mm,
5um)E AHE-3F At 0] F4-2 methanol : 0.01M KHPO,4
(50 : 50), Fr4-2 1.0ml/minZ 3929 Z1&7]) & Waters
TM 486 UV 228nmell A A 3sksic}. &l &2 AP 7
9} =72 A= hippuric acid®] peak ®A 2] 7F4
£2 vehligich

= %H%(%)=(1—%) x 100

A: A)&8F9] hippuric acid peak area
B: ti&79 hippuric acid peak area
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& 340l B8 4 LA ALE Lo] 202560
145% 2 7} £943 Y58 ool Ho|E, S22
XE o2 FAo L2543 $go] B Yehyit

Xanthine oxidase(EC.1.1.3.22) 4 X3zt

Xanthine oxidase® AW FH Aol Hodsl= &
424 xanthine $-& hypoxanthine2-2%¥| uric acid
Z YA sted AW uric acid”F Z7HEW A ) 24
Hol A 553 fiste 55 4202, olF
3 558 X B o2 o uric acid B4 9 wF
A2}t ctA o) 2F-4-3}= xanthine oxidase?] &ATA S
A ste A 24 53] AEd de] FxEH glE
flavonoid§ X33t sl5A AT EE & 5244

Table 1. Yields of each fraction extracted from fresh
Zizyphus jujuba leaf

Fractions Yield (%, w/w)
70% EtOH extract 5.32
Chloroform 0.08
Ethylacetate 0.08
n-Butanol 0.24
Methanol 1.45
Water 292
EFol el @2 A7) A= 5 glek(28). Table 2=
N5 325 7+ ¥-3 9] xanthine oxidase A5 2H-&-&
Vel e g 22X 5L A3 7leke o) 13

°l]/l-] R ¥ £-2 xanthine oxidase # 8 24 S el Yl

F2ot FRhaA Mg =24 Sl 53]
Uﬂ S B3 o)A A 3] A7} A Fol 1.0mg/mi) o
L oA E 641%2] As&-e Vel 3.0mg/
ml¢t 5.0mg/mle] FXollAd= zk7F 81.3%9) 87.2%9)
A EE 7H4 o} whebA xanthin oxidase 242 A
a3l 3}3HEo) 7 714 AFE xanthine oxi-
dase®] 84 & A sts EAE oS o3l ¢35
Al QA e Bl AxbA gl FF x| 5oke) MiE 4
W& A2 A2gie}, T3] ol E 55049 xan-
thine oxidase A & &4 2.0mg/mlol A= 89.7%2] =
L %/‘*9— vebdtky 2w v glek(19). An 5(29)&

FAo A T 259 flavan-3-ol 33E-& a8l
Xanthme oxidase # &l &35 2413+ A3} 50uMellA
60.6%69] A al-&& Fehdle] A A s atL-g el
932, Choi(30)+ Yo 288 $:582% polyphenol
4 gallate7} 23 33HEo] 1000Me] FE oA
6692} 63%2] 74k A& A5 vhehile] JA) 5% o
uteko 2 vl = 3 9l allopurnol A ¥R} £371 7}
stoha B sy}

USRS

Free radical epinephrine®] A}3}, vl EE x|}

Table 2. Inhibitory effect of different solvent fractions
from ethanol extracts of Zizyphus jujuba leaf

on xanthine oxidase activity (%)
) Concentration{mg/ml)

Fractions

1.0 3.0 5.0
Chloroform 13.1 15.2 254
Ethylacetate 443 79.1 85.4
n-Butanol 37.8 53.6 84.8
Methanol 64.1 81.3 87.2
Water 47.3 62.1 75.0

All values are mean of triplicate.
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A A E =& A X4 F xanthine oxidasel} glutathione
reductase 59 flavoenzymeol| 2|8+ A Q1 thA}a}
A3 2L o2 71x] QA ub-gol os) JAH,
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% 5 WA e o Aol ZUiRith o] 52 A
23 A A = W H G Fo] o] F o] &8} o] H-oll A
A EAES v BolHoZ A At
Aol7)= A ut Bx 32| ubste] F5-3F A AW free
radical ¥H-g-ofl #AF o2y AAA4AHE doyn
Z+E AW} 2312 oy e EA g she-3ic) A
g 28 o] Aks}A] A free radicaldl AALE
T8l 418t A st A5} "ok GA4bAe) 4
A ¥k-$-3l= £ 2+ tocopherol, ascorbic acid, ribo-
flavin, uric acid ¢ &4+3M4 31§53 flavone 4
flavonol 22 #HEA 3} EE € 4 912, catechin?]
HxA Edelzl & 4 girh

N5 225 7 139 HAlF5 A AAE Ta-
ble 33} Zt}, 7 & F EHA B 50mg/ml o] &4
FTEAME HAF ) o A et o} 50
mg/ml F =i A wE B AApF 23
£ et 7 32 F £3% 50mg/mlY] FEAA
1087k w5471 A9 ool o) E, WL, &, &
REIE FuREEo 2 ArlFoi 2t So] 24 el
th 53] ool H o] E £ 32 kg A&k 53 o] Ul
Aol 7t7pE A A}go] A5 vhehf o] 1087k vt
A7) A3 85%¢) ©] 2.3 3, 0.1% tocopherol#} H] i
ol o A v %3 AoZ vehgth o] AL oY
oAjH|o] E 2] &3] = o] ¢l flavonoid S 22 ¥
SASFEA AT A2 F5HH(23), o] 5] =}
T 2 DA Wl o] FoA = Ao g AtgH

.2 FEE9 A5 A9} acetone FEENA 7
7+ 80.9%9} 82.6%9] =& AALFo]EHNE vehle] of
FYEc} o utw 2YolAE 47.1%9) 45.8% & o
FA Jebdth2l).

A4 ¥

Table 3. Electron donating ability of different solvent
fractions from ethanol extracts of Zizyphus

jujuba leaf (9%)
Fractions 1 min 3 min 5 min 10 min
0.5% Chloroform 23.2 28.9 30.7 32.6
0.5% Ethyl acetate 42.1 62.4 79.2 85.0
0.5% n-Butanol 11.2 153 16.1 16.8
0.5% Methanol 29.7 37.2 39.8 483
0.5% Water 218 36.7 404 42.1
0.1% Tocopherol 81.2 92.1 93.7 94.1

All values are mean of triplicate.
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Ozl AHER

AZ] 713 E A 53] fAarEolt A §AEd A
7vE] o] B4 QA o L AR A 2 g o] &
23 glE opdAIR-E 1 AA 7L BA L vehe] dA
FE oA AR H A Fe FrIFEWo] 43
o] WEHLF2H S JA sy dEdeIr2dE §
7% 5L dodlE Ao @A Qe =3 9
3 A Folv} UFE 2 ARFY Sl S5 2F,
35 o}l 39 nitroso3} ¥k AV Y] F2 A E
Z1ol A PA doir}r welEA 9l nitrosamine-d A
g 4 glong opAlibds) ofvl-g T Ao AL W
9] ol 4] nitrosamine®] HAS AAEF )= F-& AT
7} AR 7 glch B A= 9] pH 247} v
3 pH 12914 7 325 £ 9] oyt 27i2Ha-S
A8t 2 A3 Table 49 #rh.

WEYA 358 BE EZA oldady 2%
S el e FEVE Mg E 2EsE ol
t}. 53] o dolAEH o] E £ 4 opE Ak B 5o]
A Fol 5Smg/mle) FEellAE 89.4% 2 3mg/mle
vitamin CEt} A4 Yebgo). 352 28, g
2 Z22EXE E o2 737} £t pH 1.2¢04]
=3} 2259 $44 B2 90%, gk 184 B
2 A9 100%] 7}7H-& obAAbed 8 ahe-2 ehl )
@Y Y F282 7 57] 40 B8 ol A 40% W
9le] B a T Qledeh19). U] oAty B4
e SARcE ZX g gl vls) w9t
Img/mig] FEANAE =& 3 o] 40% o]AHe] 3]
g 2o opAA i EFA YL B Fct

Angiotensin-| converting enzyme(EC.3.4.15.1)
A=

Angiotensin-I converting enzyme(Kininase II pepti—
dyldipeptide hydrolase, ACE)-2 %3t 2l angiotensin-

Table 4. Nitrite scavenging effect of different solvent
fractions from ethanol extracts of Zizyphus

juwjuba leaf (%)

Fraction Concentration(mg/ml)

actions 1.0 30 50
Chloroform 421 533 64.5
Ethylacetate 56.0 79.1 894
n-Butanol 479 63.5 73.2
Methanol 45.0 58.2 71.1
Water 39.7 48.7 61.2
Vitamin C 58.2 85.7 96.0

The effect was determined at pH 1.2.
All values are mean of triplicate.
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Table 5. Inhibitory effect of different solvent fractions
from ethanol extracts of Zizyphus jujuba leaf on
angiotensin-1 converting enzyme activity (%)

Fractions Concentration(mg/ml)

3.0 5.0 10.0
Chloroform - - 33.8
Ethylacetate 38.1 64.3 714
n-Butanol - - -
Methanol - - -
Water - - -

All values are mean of triplicate.

1 9] Cgwt dipeptide(His-Leu) & A dste] iy 3
22 5 59 Aol ot A et S
el = angiotensin 1 & QA sl 3+, P h7tbshats
£ 74+ bradykinin$ #-3i5le] EZASA 722 H
28 4gke] d]le] ®lx glvh ACE Al xR Q1A= o]
X AE22ZH peptided} 2 FEAE, 18] A ol
£ 8+ catechin, W2 9] rutin® 2
HEEolzle vt 91oH(32,33).
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Y oghe 3258 FA 2 289 xan-
thine oxidase A AL EZZ X E-S A3 718} ¥
ol A4 Jelhdz 501 Fo1slA AsgE =24
F71sk o wghg, oldotAlelel B FEbE B S22

F T2 A aArt oo 259 2E 23
9] 5 05%l A A A}3-of2+4-2 DPPHel 2|’ &3
X2 ZFAad A o] ub-g A7} sEol el A ZhslAl eyt
3 ool AleelE wvtg B F22IF Hekde

2.2 A eyt obAAtd A28 Img/mle] @
2 FEAME ZE E£3o] 40%0] 4 FaleE b
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olAlElol B Hete vghe FRE2¥E E R o
F a7 Fohth ACEZA A sat4-2 ojdolA Hlo]
E 2o FE7F Fobd ol ulet A &= Fo1ste
10mg/nﬂoﬂxi: 71.4%9) E& AL vy S22

2352 873 & 2591 10mg/mlolA 1k 33.1%
«l ‘é% s ek
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