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The purpose of this study was to evaluate the anti-oxidative effects of fermented Hibiscus syriacus ex-
tract on obese mice. The antioxidant experiments were conducted both in vivo and in vitro. The in vi-
tro experiment was measured through the use of nitric oxide (NO) free radical scavenging activity.
The results showed that the scavenging activity of the NO free radical in fermented Hibiscus syriacus
extract had higher activity than unfermented Hibiscus syriacus extract. The in vivo experiments were
divided into a normal dietary group, a high fat dietary group (CON), a high fat dietary + fermented
Hibiscus syriacus extract group (FH), and a high fat dietary + unfermented Hibiscus syriacus extract
group. These four groups received intraperitoneal administrations for four weeks. Next, the levels of
superoxide dismutase (SOD), catalase (CAT), and malondialdehyde (MDA) in a liver homogenate
were measured. The results showed that the levels of SOD and CAT in FH were higher than the CON
and MDA levels, which were significantly decreased in FH. Consequently, fermented Hibiscus syriacus
extract had an inhibitive effect on oxidative stress and a heightening effect on antioxidant enzyme ac-
tivity in obese mice, suggesting that fermented Hibiscus syriacus extract could be utilized as a useful,

natural antioxidant.

Key words : Antioxidative activities, fermentation, Hibiscus syriacus

N B

a2 QAzte] HAE FAA ol & 7hed A frd @
A g FRE S8 5o FY72Y S S8 A
FEAA A oI, o] H 3 FAF 7T FAts aF, AR
7% MA, BEER, 9ELY FTE Bolv T OUd A
Z2H4E5 e A2 RuFHUT12, 21, 25]. AAAd &
Azt WEA SFEES FFE AA Y FHEY SFE
EAgte T Lalstoopst O B kA S UEhiT Y ¢
A Qo] GRE Bty RS AAstE Al A
o] & & FAbd WEVF ZH3Ea Qlnh[8, 25]. ol H 7 fratdt
BaE AA A9 2Ad §FS T FEF A FEF FES
TUAANL, 84 A8 §&& golsiA st G4 HE F
7t 2 AAET HAE Fazte] gedgo o) Ay
235 SUSAE F A FHCE dHA Slof H2 F4F
# TEE 58 98 443 Tl U gFd A4 S

*Corresponding author

Tel : +82-051-999-5337, Fax : +82-51-999-5684

E-mail : bjha@silla.ac.kr

This is an Open-Access article distributed under the terms of
the Creative Commons Attribution Non-Commercial License
(http:/ / creativecommons.org/licenses/by-nc/3.0) which permits
unrestricted non-commercial use, distribution, and reproduction
in any medium, provided the original work is properly cited.

3 AP rhe, 8, 21, 25].

BEHE 04T BT &0 S UQY 202 wE
GRYRE o2 A%, £2, AW} S do] B
o, 28, SFsel g WY, Be ER HBE TR0,
FARE B UEhye, 29 BRES go A4 wE
gajolt, 9] FF3he T, 9, A%} A4 5 RE By
Ag e o uole 279 2& A2 gy v R
A3 AE So 25l Qe A2 71250 a, BEY

°
Sholl A A2 AgA 2 71 AdHL AL 3 9
Aol AHS-HTH28, 29].

AA S thAAA A A E7F S A TS sto]
OZ( - OH), 73 &AFol = gt Z( - 02), F4tdl4:
& $4 44 (Reactive oxygen species, ROS)E} 9HTH10, 14,
18]. &R taE AMEete] nExsl Atk wheate] A4
HdetE Fske] AdAtEE9] HF4HER] malondialde-
hyde (MDA)E A E #% otyet AlX 74 A& A4,
S d, 93 f34e] A4 DNAE =347 DNAEA, 4|

ko2

uro] Abgl 5 A EAV| B EAE 2YFOZHN HEF T
2o HAge B2, 7% Aoy o, 3] U9lo] 57
T SH[3, 16, 18, 23]. o] ¢ AL AE HITE HH FAH o
VIS HAGILE deA don, Al Aol A2 A
S A AEY 2T} EolA e AGE Holu, o F4tg &
A4S TAANA AU st A2"Y EFYS o] FE
FA I DA BAV Aot BuE T QT 13, 19]. o] ¥



Al vt s #A7 e 442 ) A W 7=
w3or Ao RRY Hgstes 249 FaAsA = 2 RA
AWE Fol 7bsd HlE G E, ?}iF/lLOl‘: g dd -zl
Bol So3le STt olE AR, 2o AsF A A
FAQL et Aol EA8hs SOD, CAT, GPX 22 Eh
oA A FatstA ol T2, 10, 15, 18] B73A Y thAL
o olol A7 FAHAY =2, 33l 9 FA S|
ot AtstE RE# 2o ofe) Abh-gatste] v de
zYste] ARH o2 GHNLE AAT F olE A7 A
g 7] vl R 2R kst 2 st &
TH10, 18, 23]. B& A5 28 HAEE FA FatsA
butylated hydroxyl toluene (BHT), butylated hydroxy anisol
(BHA) 5 7l&3) $Th18, 23]. 3FAI Tt o] et 34 d4tshA|
= G| vl frsA T YA G4 V)5 A, 48

=) r
oI'
ok

of

lo
ook ot

o>

o ¥

=4 ZL 9, A% o AAE S448E dodle Aes
& HTH14, 15, 18, 23]. 2 A A FF-&o] gl 7FH3
sty 2tE A s 4 g3 A7t E= St
shal QITH14, 23] mebd & dTolA e vt DAY
of Yt A EY L 5 i3} a3 AH S AT A
A FAgo] Qlu A st S zhe A s =2
< Agstua z 25 5
":T"

oll
o
Lo
05~
=
o
)
=
4
r
a3
-4
i
29

Ol
gh
3R
i)

FERVES
FE Fade MR FEde (F)Fo2UFAA BT
Y12, taal)el A Tol AP AgsAnt Ase T3
Z 9, UrAdd, R E BE ALY oY, 7 278
AT A BT 3~4¥ AFste] YAH R A,
of &ol3ta A 30~40T A EFCRE A% & E45H%
CHPLE RstE A 3 ARE 70308 E@d)
1, FA4E Yol pHE 6.0~7022 243t 1 & 15~2
Coll A 297 202 Fol 5& HA 3tk s&9 LR

Journal of Life Science 2017, Vol.27. No.7 791

W o] 22F A A7 & FERM ) 252 (Lactobai-
lius thamnosus)E &3t 24Xt 5 20Tl A 14 LEA|
At HEAZ F 60 RPMO.Z dA R3] FEHES F
E9 5447 5% ATAL PPOR 0T AR,
TFEAN R & 2EREIA 2R EH Y 2 (Stretococcus thermo-
philus)S @%6}04 AZAe ol M 45CE 2447 B2k 23 &
EAA o8 Aol AgAAT

g
Al &
=

on

=
HEEL 15 g U199 C57BL/6 FAL (F)N B 1ol
FJOMW Tt 793t A A 7t

lﬂ

AL, = 10 mloll HF F33}, vEE F33 02 g5 =
samplea A z5 oM, Table 13 £-&
sAttAetistn FE&E e 93dA 5 wg. SUACAC-
2015-010).

N
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S : sample (sample added with Greiss solution)

C : control (buffer added with Greiss solution)
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Table 1. Experimental design of mice
Experimental group Food intake Dose of sample
NOR Normal diet intake 5 ml/kg of water-fed
CON High-fat diet intake 5 ml/kg of water-fed
FH High-fat diet intake 100 mg/kg of fermented Hibiscus syriacus-fed
NFH High-fat diet intake 100 mg/kg of unfermented Hibiscus syriacus-fed

NOR: Normal group.
CON: High fat dietary group.
FH : High fat dietary and fermented Hibiscus syriacus group.

NFH : High fat dietary and unfermented Hibiscus syriacus group.
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Fig. 1. Comparison of body weight of mice. NOR: Normal
group, CON: High fat dietary group, FH: High fat diet-
ary and fermented Hibiscus syriacus group, NFH : High
fat dietary and unfermented Hibiscus syriacu groups.
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Fig. 2. Nitric oxide (NO) radical scavenging activities of FH and
NFH. Ascorbic acid: Positive control, FH: Fermented
Hibiscus syiacus, NFH: Unfermented Hibiscus syiacus.
All the values were expressed as means + S.D. (n = 4)
a,)b,c are different (p<0.001) group by one-way ANOVA
followed by Duncan’s post hoc tests.
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Fig. 3. Effects of FH and NFH on CAT levels in liver homog-
enate. NOR: Normal group, CON: High fat dietary
group, FH: High fat dietary and fermented Hibiscus sy-
riacus group, NFH : High fat dietary and unfermented
Hibiscus syriacu groups. All the values were expressed
as means * SD. (n=5) a,b,c are different (p<0.01) group
by one-way ANOVA followed by Duncan’s post hoc
test.
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Fig. 4. Effects of FH and NFH on SOD levels in liver homoge-
nate. NOR: Normal group, CON: High fat dietary
group, FH: High fat dietary and fermented Hibiscus sy-
riacus group, NFH : High fat dietary and unfermented
Hibiscus syriacu groups. All the values were expressed
as means * S.D. (n=b) a,b,c are different (p<0.01) group
by one-way ANOVA followed by Duncan’s post hoc
test.
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Fig. 5. Effects of FH and NFH on MDA levels in liver homoge-
nate. NOR: Normal group, CON: High fat dietary
group, FH: High fat dietary and fermented Hibiscus sy-
riacus group, NFH : High fat dietary and unfermented
Hibiscus syriacu groups. All the values were expressed
as means * S.D. (n=5) a,b,c are different (p<0.01) group
by one-way ANOVA followed by Duncan’s post hoc
test.
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