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Effect of Hovenia dulcis THUNBER var. koreana Nakai Fruits Extracts on
Glucose, Lipid Metabolism and Antioxidant Activities in
Streptozotocin Induced Diabetic Rat

Yoon-Ah Lee, Hee-Jun Chae and Hae-Yeon Moon'

Department of Biotechnology, Daegu University, Kyungpook 712-714, Korea

This investigation was performed to study the antioxidant activities of Hovenia dulcis THUNBER var. koreana
Nakai fruits extracts and the effect of Hovenia dulcis fruits extracts on glucose, lipid metabolism in diabetic rats. DPPH
free radical scavanging activitly and superoxide anion radical Scavenging of Hovenia dulcis fruits 80% methanol
extracts were 0.0610.002 mg polyphrnol/ml and 0.12£0.001 mg polyphrnol/ml, respectively. Hovenia dulcis fruits
80% methanol extracts were partitioned into hexan, dichloro methane, ethyl acetate and butanol, successively. Ethyl
acetate fraction were good antioxidant activity. Streptozotocin (45 mg/kg body weight, i.p.) induced diabetic rats
showed a significant increases of plasma glucose, triglyceride and total cholesterol. Concomitantly significant decrease
of plasma high density lipoprotein. Glutathione level were decrease in cytosol of liver. Lipid peroxide were increase in
microsome of liver. Group 1 and 2 were treated with Hovenia dulcis fruits ethyl acetate extracts 50 mg/kg body weight
and 20 mg/kg body weight for 24 days, individually. Group land 2 rats showed decreased plasma glucose, triglyceride,
total cholesterol and lipide peroxide in microsome of liver tissue of tats, and increased plasma high density lipoprotein
and glutathione in cytosol of liver tissue rats. The result suggest that Hovenia dulcis THUNBER var. koreana Nakai
fruits extracts may effectively normalize the impaired antioxiants status in streptozotocin induced diabetic rats. Hovenia
dulcis fruits ethyl acetate extracts were used to improve the imbalance between free radicals and antioxidant system due

to the diabetes.
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2 Al AHE SNV dulis 2203819 80% metha-
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2. & Polyphenol &2t 24

AT Ev] F£E 1 ml ddH,0 9 miE 3|45}
Folin & Ciocalteu's phenol A2+ 713 & & EE5of 587+
vz & 7% NayCO; 10 ml¥} & Hkg-Eo] 25 mlo] HES
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(Kim and Jeong, 2003).
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£ 71l 58 B wHSAIYIAL 10% AICLE HUlshe] 6 H
1 M NaOHE 7}gtch & whS-Eo] 10 miEEE ddH,0S
A71eE 3 510 nmoll A EXE =489} Catechino. 2
FEFEIANE 29819t} (Kim and Jeong, 2003).

4. Vitamin C equivalent antioxidant capacity (VCEAC)
assay using ABTS radical

AAPH®} ABTSE 70TCel| 3043t 39 hot radical solution
Az F g 5E 20 Wol radical solutionS- 980 i
7} £ 108 B¢t 38Tl Al ¥HEAIF)AL 734 nmol A =

B3I Ascorbic AcidE FEHEE WHAIA EETHE 2

AT} (Kim, 2003).
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5. DPPH free radical &7 &4

FZ5 100 wol|l 0.1 mM DPPH solution 290 pl 7}8ked 23T

NA 3027+ WEEAIZL F 517 nmell A F4FE SHEg e
™ HW O 2 Gallic acid, Catechin, Ascorbic Acid, a-tocopherol
I} BHTE ©]-83F3 T} (Hiroshi and Tsugawa, 1999).
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6. Superoxide anion radical &~H &M

NBT (Nitro Blue tetrazolium)®} xanthine, xanthine oxidase®
Z} 325 100 w3} 37CAA 208 St ¥hE-A17151 2N HCL
2 928 F4AI H 560 nmoll 4] Superoxide anion radical
scavenging 2% 481G .o ¥ W2 Gallic acid, Cate-
chin, Ascorbic Acid, a-tocopherol3} BHTE ©]-&-3F3TH (Jia,
1999).
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LDL-cholesterol = Total cholesterol — HDL cholesterol —
(triglyceride / 5)

Atherogenic index (Al) = (Total cholesterol — HDL cholesterol)
/ HDL cholesterol

Cardiac risk factor (CRF) = Total cholesterol / HDL cholesterol
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Buege (1978)9] Wi o2 2 71HHE91 MDA (Malondialde- t} (George and Ellman, 1959). GSHE FEE=E ZAsle] &
hyde)&S S7431ATE 0375% (WA) TBA (2-thiobarbituric acid), ~ #=541& 78to] GSH ¥%8 73 # 994 3= & GSH

15% (w/v) TCA (trichlolacetic acid), 0.25 N HCl £%3s}o] 9] garg abEsich gila ke LowryHS o] £silt)
F AR 22 359 microsomeT 155 7+ B BolA (Lowry and Rosebrough, 1951).
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535 nmoll Al A3 FFEA-2 1,1,3 3-tetracthoxypropane . Zop 2 pE
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11. & Glutathione &2 &3
Table 2. Antioxidative activities of Hovenia dulcis fruits extracts

GSH 3t 342 GSH W sulfhdrul compound”} DTNB by DPPH free radical scavenging activity and superoxide anion
radical scavenging activity
Table 1. Contents of total phenolics, flavorioids and vitamin C Sample ICso (mg/ml)
equivalent antioxidant capacity (VCEAC) in extract of Hovenia DPPH SOD
dulcis fruits Total pholyphenol of
: DUl PROTYPIENOL o 0.060£0.002  0.185:0.001
Extracts of mg/10 g dry weight Hovenia fruits
xtracts o - . e
Hovenia fruits Total Flavonoid VCEAC Flavonoid of Hovenia fruits  0.013+0.001 0.024£0.002
polyphenol Gallic acid 0.040£0.001  0.019£0.0002
80% Methanol 23771369  47.6%1.0 2733184 Catechin 0.052£0.002 0.032+0.0014
80% Ethanol 230.3+21.8  41.1%2.1 264.1+11.7 Ascorbic Acid 0.068%0.002 0.04310.0005
Water 20.310.6 9.0+0.2 57.0+0.3 a-tocopherol 0.073£0.001 0.078+0.0014
100°C water 72.0x4.0 21.4x0.5 195.1£0.0 BHT 1.03810.001 0.16410.0017

Table 3. DPPH free radical scavenging activity of solvent fractions and Hovenia dulcis fruits crude extracts by 80 % methanol

Crude extracts by Solvent fractions
80% Methanol Hexane Dichloro methane  Ethyl acetate Butanol Water
ICso (ug/ml) 98 ND* ND 70 ND 251

*ND: 1000<

Table 4. Effect of the Hovenia dulcis Fruit extracts on the plasma HDL and LDL cholesterol (mg/dl) in streptozotocin-induced diabetic
rats for 21 day

Group’ HDL cholesterol LDL cholesterol Totalcholesterol Triglyceride
Normal 22.50+32 72.01%£0.5 99.8110.3 25.6613.8
Control 1220126 9740+2.3 122.64+1.5 52.04%£19
FM 20 19.10%+1.8 85.20*1.6 108.6312.4 23.6313.1
FM 50 28.90+2.7 67.6611.8 99.2717.0 22.53+0.8
FE 20 27.30+0.4 67.47+2.1 102.7214.3 28.6212.6
FE 50 35.60+2.5 65.96+1.3 102.72£3.1 25.6612.2

*Normal: 0.9% NaCl oral administration, Control: diabetic rats induced by streptozotocin 0.9% NaCl oral administration, FM20 and 50:
diabetic rats induced by streptozotocin Hovenia Fruits 80% Methanol extracts 20 mg/kg Body weight and 50 mg/kg Body weight oral
administration, FE20 and 50: in streptozotocin-induced diabetic rats Hovenia Fruits Ethyl acetate extracts 20 mg/kg Body weight and
50 mg/kg Body weight oral administration
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polyphenol, flavonoid$} vitamin C equivalent antioxidant capacity
(VCEACYE A4 A% & F2d| vl /7189 F&4
total polyphenol, flavonoid®} vitamin C equivalent antioxidant
capacity®] 22 g2kS VER T 53] 80% methanol &)
80% ethanol =% 1.t} total polyphenol 237.7+£36.9 mg/10 g
dry weight, flavonoid 47.6£1.0 mg/10 g dry weight®} VCEAC
27331184 mg/10 g dry weight® 3% 37 o 9t
(Table 1).

80% Methanol $ZE% 3NSFELZ L3 gallic acid,
catechin, ascorbic acid, a-tocopherol®} BHTE- W23} DPPH
free radical scavenging activity ICso¥} superoxide anion radical
scavenging activity ICseS =AM Z 7} DPPH free radical sca-
venging activity IC5°] /W7 Aol 58 Wl flavonoid
0.013+£0.001 mg/mlE &2 TS = AL superoxide anion
radical 227 €4 ICst gallic acid’} 2 48 HAS o
2.2 AU dvl FEE 4 flavonoid 0.024+0.002 mg
/mlZ F& 248 Uit (Table 2). o]9} 22 A3 1|
Fol 52} flavonoid AIEY B3] &2 ghiis}l 24
£ /M Aoz AlgHL

SN Al 300 g 80% methanol FZ&3 F IA4 &
23k 23} haxane % 1.8829 g, dichloro methane & 0.014 g,
ethyl acetate 0.2065 g, butanol 5 0.3656 g, & S 172121 g
o7 QojArh 7} F2 DPPH free radical 24 B4 G
SA3 A} ethyl acetate F+EF 20} 59 pgmls £ &4
UELS I hexane©] 1} dichloro methane, butanol 33 E-ol 4]

= 1 mg/ml )] %kO] U B FEEL 250 pg/mle
14-%}13} Ethyl acetate & &) a8l a7t & ZAAgE
0](2004)8] A=} FAFSIITE (Table 3).

Farsl #Ado] =2 B0 Yl "X FFE got
B7] 98t 370 9l 80% methanol FEEAI} F F
2 ¥ ethyl acetate FEEE Gk % Fol A+ Fo3tdd
O F9E dolrgitt R U F cholesterol 7552 Fai
o] Aol sl wgkow SUNE Al FEES BT
2o ZE FoA T ?Loﬂ Hls) @& FEE H3loH
E3] 80% methanol FEE-S 50 mgkg body weight®] 2]o]
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Fig. 1. Changes in blood glucose level by the oral administra-
tion of Hovenia dulcisi fruits extracts in streptozotocin-induced
diabetic rats.
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Fig. 2. Changes in cholesterol and HDL by the oral administration of extracts from Hovenia dulcis fruits in streptozotocin-induced

diabetic rats.
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AIE el HbL cholesterol FTEE BTl AT
H]&to] H9kom ethyl acetate 5528 50 mgkg body weight
A 2lo) gk oA HDL cholesterol 4=3=0] & A|s}A| 39}2
o AArEOE 12 £5E UYL LDL Ze24HE
&2 HDL EH|=HE #27 g2 Vel 343l 24
o] L ethyl acetate S22 HDL EYAHE 58 £
771 E37F kil AR P (Table 4).
d= I 4538 r/l-\———,!-o] A A 77y FoF AT
vl 52 FEE 293 80% methanol FEE WU} ethyl
= FA3 g7 o] Y3 Ed ethyl ace-
tate TEES 50 mgkg body weight¥ 2]o]3 &
doll A9 At FA 99 ES By (Flg 1) |
E3

acetate FEE0] ¢
= Z= I

% HDL ZA|~HS1 2 ZY 202 H]EO AEH B 2
7 LS HDL 2220 24391 AT Wt

o] ATk 121} 80% methanol FFE-S 20 mg/kg body
weight® 2o|g -8 AlQjg AT I 2558

Roig RE A F FesUE FFS G4 HOL
cholesterol 52 £71819 ). 53] ethyl acetate FEE-&
50 mg/kg body weight 0|3k ol A 71 HDL el 2=E
H]-&o] 3‘;"}‘:} (Fig. 2). ol NS ikl E4
HDL H]&& Foli= dl &%7} glohal Algdu) =973}
T (ADS} AFRAAPAT (CRPE UnbH oz Fa4gs) 4
A AW JEEE dule YPEXFE o] _H o]
ATh AAIAE= AL kol 3.0 oS HER SR B
I Y=l Kang, 2003) 2ol e FF Al &ol 99
oo yehd ui- ¥ ez Jehga AT Al

< 34361031 U Hlawd AR el vebs

Ethyl acetate 355 50 mg/kg body weight 2}o]ol A 1.8854
+0.15% A4TRT o P A YEgth E o T
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Fig. 3. Effect of Hovenia dulcis fruits ectracts on atherogenic
index and cardiac risk factor in hyperlipidemic rats.

FANPAF (CREE A3eIA 70 oS A8AFE T
3l (Kang, 2003) Z3ol A Fxaro] 10.0+£0.82 913
2l al AAEE 444012 PR AFATh AU o
nj FEE-S 2o]g BE o] 7.0 o|3tE AL ES
ethyl acetate E& 50 mg/kg body weight 2] o]o] 2.940.1
2 Ao ek A5E Jepielth SUVE 258
ol Furo Qg £FUA AuE FAaAH Ao Als
Bt} (Fig. 3). Free radicaldl] 213+ AlZuh 2 A= z219) 2t
8 avkel ARE g AEEHES 7+ microsome

A HAE A Fieato] AT HE 5.1£03 nm/mg
protein= ¢k 4fjol] 77k X AFIslEC] SAEATE Ethyl
%25 50 mgkg body weight 2o+ 22+1.3 nm/
mg protein &2 BB} oF 50% THAEAL 7 W
A A EE 1o} ol Bl 98 free radical®]
THE AAEIe] BEE LS FAATR Al

=2

acetate

MDA nm/mg Protein

FM20 FM50 FE20 FES50 Normal Control

Fig. 4. Malondialdehyde concentration in microsome homoge-
nates of 6 groups.
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Fig. 5. GSH concentration in liver cytosol of 6 groups.
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S AT 5 USS & 9 U} (Lim and Jeong, 2003)

7ke) cytosolol| A AW} vl EAA SRR Lzl GSH
5 43 A3 Aol 110.410.8 nm/mg protein®] AL F
a2 1ol His) Awnkect o] Uk 42.8+1.4 nm/mg protein
2 BT 80% methanol &5 20 mg/kg body weight 2]
oji2 56.313.0 nm/mg protein, 80% methanol F&E=-8 50
mg/kg body weight® 2]o]§t #& 65.5+2.2 nm/mg protein
o113 ethyl acetate F+FE-S 20 mgkg body weight¥] 4]9]
3 2 64.0£1.9 nm/mg protein®] $1 3L ethyl acetate FE&
£ 20 mg/kg body weight®] 2]o|t °] 68.810.9 nm/mg
protein® = 7Hg 2 S UEPAATE (Fig. 5). Dincer
(2002)] AT+ Aol o] grgez 23 A gutathione
o] Aol Hlsle] FA3] £912H glutathione peroxi-
dase 2 glutathione reductase2] BA T Ao} AlEE
o SN F5F 20| 2 glutathione $Fo] F71381% =T
o] ANIE FEE0] glutathione 27} &7} & A
o2 AlsFch

A9 2
o] =2 2004 A% st &) A g o
3 FAE =EeR, o IRy
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