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The Effects of Hovenia dulcis Fruit Hot Water Extracts on Anti-fatigue
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Abstract — The present study investigated the effects of Hovenia Dulcis (HD) fruit extract powder on the improvement
of physical activity, especially exercise capacity. Forty mice were divided into 4 groups including normal controls, negative
controls, 100 (HD-100) and 200 (HD-200) mg/kg HD fruit extract powder groups for 5-times exercises using treadmill. Nor-
mal control did not performed treadmill running but others did 5-times for 10 days. HD fruit extract powders were admin-
istrated orally one-times per day for 10 days before treadmill exercise and normal and negative controls were fed with
excipient water. After 5-times exercise, blood biochemical analysis showed that aspartate aminotransferase (AST), lactate
dehydrogenase (LDH) and creatine phosphokinase (CK) activities and blood lactate concentration were statistically
increased in negative controls than in normal controls. They were decreased in HD fruit extract powder groups, compared
with negative controls. These results were considered as the effects of HD fruit extract powders on reduced tissue damages
during exercise. Other measured indices did not reveal remarkable differences. All together, these results suggest that HD
fruit extract powders may enhance the exercise performance by recovering the exercise-fatigue via blood lactate con-
centration by reducing blood LDH activity and via reduction of blood CK and AST activity.
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Fig. 1 - Effects of Hovenia dulcis Peduncle Hotwater Extract (HD)
on body weight and organ weights in mice. A) body weights
were measured in mice fed HD 100 mg/kg (HD-100) or HD
200 mg/kg (HD-200) at 0, 7 and 9 day as described in
materials and methods. B) organ weights were measured in
liver and a hind legs after blood collection as described in
materials and methods. Values are mean=S.D. of 8 mice in
each group.

o3t 2pol7} vERA] ek9kth. HD-100 3! HD-200 A8 &4
Fofro] Alsd Fof 0YFE] v ut Fo{d7kH] 747} 208.1+
4.1~272.0+158 g Y 209.0+2.7~282.0+5.8 g2 HES Leh)
ow Sz vwste] FASA o fog Apolzt 1t
ERA] Fkth(Fig. 1A). 7] A= 100 g FARE 3Htstsl
S o), AATET(4.84+0.19 g%)0l BI3 SAThET-(4.33+0.25
g% BEAA O ol5H 714815101 Hp=0.0002), HD-100
(4.33%0.31 g%)7} HD-200(4.340.25 g%)2] S thz7-3} Alo]
o FAARN o3 HolA| krhFig. 1B). %2 FAI=
100 g FAR SIS o, Aozt (1.2020.06 g%)7 &
AUl (1.20£0.07 g%) Alolell BAIXR f2olds vehiA] &
gkom | HD-100(1.22+0.70 g%)7} HD-200(1.22+0.05 g%)v-%
Sz AR FodS JERA ekSkth(Fig. 1B).

Eolll ofliX[Y =4

958 20| UA Y Zof sl glucoseS 43+ A}
(Fig. 2), IF glucose lever> “dthz=ol] 170+25 mg/dl, =
Azl A 191427 mg/die S71eHs AES B3l 57

Vol. 57, No. 5, 2013

B G1: Nomal control, 0Omg/kg
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» G3 : Hovenia Dulcis Extract powder, 100mg/kg
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Fig. 2 — Effects of Hovenia dulcis Peduncle Hotwater Extract (HD)
on the change of blood glucose level in mice. Mice were fed
with HD at doses of 100 mg/kg (HD-100) and 200 mg/kg
(HD-200) for 10 days. Blood levels of glucose in mice were
determined as described in materials and methods. Values
are mean=+S.D. of 8 mice in each group.

207 FosIA = ¥ttt HD-100 2] 8% glucose level:>
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Fig. 3 — Effect of Hovenia dulcis Peduncle Hotwater Extract (HD)
on serum ALT, AST, BUN and Creatinine in mice. Mice
were fed with HD at doses of 100 mg/kg (HD-100) and
200 mg/kg (HD-200) for 10 days. Blood levels of A) ALT
and AST, B) BUN and C) Creatinine in mice were
determined as described in materials and methods. Values
are mean+S.D. of 8 mice in each group. * p<0.05,
significance difference between the control and samples.

(0.37=0.02 mg/dl) AFelolA] BAIFSZE F2]3 AJo]5 HolX]
ore ), HD-1002 HD-200*°141 242} 0.37+0.02 mg/d/ 2+

B G1: Nomal control, Omg/kg
M G2 : Negative control, Omg/kg
¥ G3 : Hovenia Dulcis Extract powder, 100mg/kg
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Fig. 4 — Effect of Hovenia dulcis Peduncle Hotwater Extract (HD)
on serum LDH and CK activity of mice. Mice were fed
with HD at doses of 100 mg/kg (HD-100) and 200 mg/kg
(HD-200) for 10 days. The activities of blood LDH and CK
were measured as described in materials and methods.
Values are mean=+S.D. of 8 mice in each group. * p<0.05
and **p<0.01, significance difference between the control
and samples.

0.37x0.02 mg/d= 5w vlwel FAA0Z fofgh 2}
ol HolA| krhFig. 3C).

SHFAE, &5 7 F gwms i) 22Ee] #3221 LDH
= AAIETA97+68 Ul Bl A th27-(857+245 U)ol
A BAR SR FelsAl S8 2 (p=0.003), HD-1002 HD-
200704 22} 408+181 U/l(p=0.01)$} 278+50 U/l(p=0.01)=
Szl vsl FAHCE fFelshA Hhasklth(Fg. 4).
S 2 A 9 Xl ek X391 CKE i (27325
UMell vlal] At 27 (546203 UMl EA12 07 folakA
=7k ©. 9 (p=0.01), HD-100-°14 322+109 U/i(p=0.03),
HD-2007°14 26060 Ull(p=0.01)Z SAJthZ-3} 1] wajA
BAACE folehAl FFasiSichFig. 4).

2SZX W Citrate synthase MT 2 &3 lactate &
T 24

522 W) mEREDole] ABIAE Ao et A %S CS
AL AdET(17.08+0.54 U) 5t Z(16.82+0.55 U)
of|A] BAK O folsk AjolF Holx] ¢dgkor, HD-1002}+ HD-
2007914 2+2} 16.94+0.78 U, 16.91+0.22 UZ A th =0l
H3) SAIR R fosh xlelE VA Motth(Fig. 5A). 8%
lactate 55 AT (3.98+0.47 mM)#F SAITHET (3.84+
0.55 mM) Atolel] FAFOZ f2ogt xjo]E Ho|x| kAT
HD-100-°14 3.30+0.37 mM(p=0.04), HD-2007°l|4] 3.13+
0.32 mM(p=0.0D)= Sthxw2} v)wsia FAHCZ folst
7 7+ (Fig. 5B).
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Fig. 5 — Effect of Hovenia dulcis Peduncle Hotwater Extract (HD) on the levels of muscle CS activity and serum lactate of mice. Mice were
fed with HD at doses of 100 mg/kg (HD-100) and 200 mg/kg (HD-200) for 10 days. A) CS activity in muscle and B) serum lactate
levels of mice were determined as described in materials and methods. Values are mean=+S.D. of 8 mice in each group. * p<0.05 and
**p<0.01, significance difference between the control and samples.

A ® G1: Nomal control, Omg/kg

® G2 : Negative control, Omg/kg

= G3 : Hovenia Dulcis Extract powder, 100mg/kg
B G4 : Hovenia Dulcis Extract powder, 200mg/kg

80 A
60 A

40 -

Activity (%)

20 A

SOD

B = G1: Nomal control, Omg/kg

G2 : Negative control, Omg/kg

» G3 : Hovenia Dulcis Extract powder, 100mg/kg
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Fig. 6 — Antioxidant enzymes effect of Hovenia dulcis Peduncle Hotwater Extract (HD) in mice. Mice were fed with HD at doses of 100 mg/
kg (HD-100) and 200 mg/kg (HD-200) for 10 days. A) SOD activity in muscle and B) serum MDA levels of mice were determined
as described in materials and methods. Values are mean+S.D. of 8 mice in each group.

Z28ZxX Ll superoxide dismutase EAME U ES@E
malondealdehyde S5 £
=5 F A Ak ARTIES AATE 5 TEE] el

ZQ3EZ 29 1 SOD A4S B8t A9, AN 2T
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AR o7 §olahA 714K 0 Hp=0.001), HD-100(13.163.03
uM)¥} HD-200(13.93+2.41 uM)2] S/3thzr3} Alolofli= 57
ARl o135 HERNA] 2kSkrh(Fig. 6B).
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