J. Milk Sci. Biotechnol.
Vol. 33. No. 2, pp. 159~166(2015)

x| 28 e| 22|t Lactobacillus acidophilus CE gtg st EAL gl
SE2A 24e =9 H[otod 3
2 & - o|Fs] . o[AHH' - O] HH? - HZEL . AFR . A0 . n2AR . ofalF! .

The Effect of Red Ginseng and Black Raspberry fermented
by Lactobacillus acidophilus C in High Fat Diet-fed Mice

Hye-Jung Moon', Joo-Hee Lee', Sang-Cheon Lee', Chang-Hyun Lee? Kyung-Min Choi®,
Jeong-Dan Cha® Seung-Mi Hwang®, Eun-Sil Ko®, Min-Jung Lee®*, Ji-Eun Jang*,
Hye-Ran Choi* and Jong-Hyuk Park”

'Imsil Research Institute of Cheese Science, Imsil 566-881, Korea
’Dept. of Anatomy, College of Oriental Medicine, Woosuk University, Wanju 565-701, Korea
‘Institute of Jinan Red Ginseng, Jinan 567-801, Korea
‘Berry and Biofood Research Institute, Gochang 525-943, Korea

Abstract

We investigated the anti-obesity effects of Lactobacillus acidophilus C isolated from kimchi and red ginseng and black
raspberry mixture fermented by this strain. Experimental samples were prepared with 10% skim milk, 1% red ginseng extract
and 1% immature black raspberry powder and without red ginseng extract and black raspberry fermented by this strain at
37°C for 24 hour. Male C57BL/6J mice were randomly divided into 4 groups (a normal diet group (N), a high-fat diet group
(HF), a high fat diet with L. acidophilus C (C), and a high fat diet with fermented mixture (CEx)) and were orally administered
daily for 6 weeks at concentration of 2,000 mg/kg body weight. The results showed that weight gain, weight of periepididymal
fat and perirenal fat, adipocyte size, lipid accumulation in liver, serum glucose concentration, serum GOT and GPT
concentration and serum leptin were decreased and concentration of HDL-cholesterol and serum adiponectin were increased
compared to HF group. These results suggest that fermented mixture (CEx) might be helpful in improvement of high-fat
diet-induced obesity than only L. acidophilus C intake.
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W 26.0%14 2013\ 31.8%= °F 5%7}F S7hshkdthal Bilst
%3 th(Korean Ministry of Health and Welfare, 2013). Kopelman
(2007)= HlRte] A™ Abghe ALSS2, A28 Gy, A
3 29, 54 4o A S A FEEE S e &
w71 FHS, HAGHE AHEo] e AR HIE oM,
Peeters 5(2003)2 404 9] A5, 4 AFE A= A
gholl Bls] o] oF 7d ©EE T Sk ol g v Rk
H WS ) 918l 2K (Uchiyama e al., 2011), =xH(Rains
et al., 2011), FEFF(Cha et al., 2011), L& 7}3KYang et
al., 2011) 2 2 EE3 FZE(Jang and Jeong, 2001) 5 A
=4l e A7 thdFeA QA E A Tk H g kel o

AE AR S4B BEAE de] A 177
SA 52 gokst A3y AP Q0™ in vitro B in
vivo A& 3 HIvt 9 F FYHE At adtel g
A7t A5 &= 3L 9 ti(Bhandary et al., 2012; Choi et al.,
2012, Jung et al., 2012; Lee et al., 2012; Song et al., 2012,
Cho et al., 2013; Kim et al., 2013). 22} 2 Z4o] F9
Ay Ed2s s, STRE0E, EA T F
o] Hixle] o A ELH, T4 TtEHES A
XM A ginsenoside-Rg2, Rg3, Rhl, Rh27} A A 5o} Z 2H
E 72 Ast 2 A X, IZEAHE @508 op|E e
T7dste] A a7 =2 A0 B E SIthLee e
al., 2014). AAES] A77154 P42 AsAE A=
a3t gAY 77 T88 FAloH, da A A=
AW T4l 58S oty B35 o] ATHManach ef al., 2004).
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2. UX28E Lactobacillus acidophiluse| £2]

vl =] 25 goll HaA A A4 225 mLE ¥ o] Stomacher
(Easy Mix, AES Chemunex, Bruz, France)E ©]-&3lo] #23}
o T AFRE 1 mLE FH3td A% FMPoR 43

1 N HClZ ©]43}] pHE 2.5 ZA3F MRS agar(Lactobacilli

MRS agar, Difco, Detroit, MI, USA)S]l 3] A& 100 1L
Fs) =gate] 37Tl A 2441 w3tk O & T &
e & @Y colonyE 13} 2] 3te] BCP agar(Eiken chemical
Co., Ltd., Shimotsuga, Japan)°ll EAHAHO 2 HE3k & 37T
ol A 24X 7k vl ¥ale] @S H o= colonyS 22t #2]8)
Atk BEY¥ FFE MRS agardll H3E38ke] 37Tl A 24~72
Al E § 4TE W Bastia ARE-stlth
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3. 22| #Feo SHEE #F9 H

272 16S rRNA ZAR O 2 5430 oH, 971HE &
A 3] 219l (F*)Macrogen(Daejeon, Korea)oll 2] 3te] 433513
. #< 16S tTRNAE universal primer?] 27F(5-AGAGTTT
GATCMTGGCTCAG-3")%} 1492R(5'-TACGGYTACCTTGTT
ACGACTT- 3') primer& A3} PCR(DNA engine tetrad 2
peltier thermal cycler, Bio-rad lab., Hercules, CA, USA)S
gste] SZAZ ) PCR AHE2 BigDye Terminator v3.1 cycle
sequencing kit(Applied Biosystems, Lennik, Belgium)E ©]£
3le] ABI Prism 3730XL analyzer(Applied Biosystems, Lennik,
Belgium)E #7125 £431%1th. 11 23+ NCBI BLASTN
3 2 713 (http://blast.ncbi.nlm.nih.gov/Blast.cgi) S AFHE-ste] &
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A W AR 2 (Triglyceride), & 28 2~8] 2 (Total
cholesterol), HDL-Z 4] 28] E(HDL-cholesterol), &% (blood glu-
cose) & 7+&=AF ] %] GOT(glutamic oxaloacetic transaminase)
9} GPT(glutamic pyruvic transaminase) &5 442 A&
2] kit(Asan Phamaceutical Co., Seoul, Korea)E ©]-&3}]
g3t

e

U ZhEEL RSN ws} pHE

Bouin's solution3} 20%
0 ume] T2EAES A
oating method & ©]-&3+4 Oil red O

fl
stain 5 X]Zé_' H2 A=E sk
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B
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A W AvEst 3 289 ol xdy B HE S
+ 717} mouse/rat adiponectin KLISA kit(Shibayagi, Japan)<}
mouse leptin ELISA kit(KOMA Biotech, Korea)2} 752 A28
A EL o] L3te] WYstz wpHo 7 BAE9T]

10. 4

A2 el glon, 7t AYE
04 SPSS 12.0 program(SPSS Inc.,

——(non-palred t- test) < 4 ’\] 0} P

2 9ol §
£ 228k, 168
vl A L
, L. acidophilus C(KFCC
11612P)= UAWO}“WTabl 1. 7131 ]Oﬂ‘{‘ Leuconostoc %, Lacto-

=
, Weissella < 5

acidophilus 2} 98%2

bacillus %, Streptococcus %, Pediococcus %
o] fAkto] 9lom, wg 7|9 SHFEFEOSZE Leu. mesen-
teroides, L. sake 2 L. brevis7} 3L, &/do] XYL F4F [
Z7Vele Al LEA Uti(Lee et al, 1992; Cheigh
and Park, 1994,). Chang 5

casei, Leu. mesenteroides

2 AXNZHH L casei ssp.
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Al EH??} R

fermentum, L. plantarum %
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Table 1. Results of 16S rRNA sequencing of strain isolated from kimchi

Query Subject

Start End Description AC

EV  Match Total

Lactobacillus acidophilus gene for 16S

4 14 rRNA, partial sequence, strain: JCM 2121

AB690249.1
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Table 2. The effect of L. acidophilus C and its complexes on daily body weight and food intake, and food efficiency ratio(FER) in high

fat diet fed mice for 6 weeks

N Con C CEx
Increase of daily body weight(g) 0.13£0.04 0.210.04" 0.19+0.03 0.13+0.06*
Daily food intake(g) 3.06£0.16 2.72+0.14% 2.7740.10 2.74+0.19
Food efficiency rate 0.042 0.077 0.068 0.047

Y Values are Mean + SD

2 Values are significantly different from normal group(*) and control group(*);

% p<0.01; * p<0.05

% N, normal group; Con, control group; C, L. acidophilus C; CEx, 1% red ginseng extract + 1% immature black raspberry powder + L. acidophilus C

12.5% Z2stioh &
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Table 3. The effect of L. acidophilus C and its complexes on weight of periepididymal and perirenal fat in high fat diet fed mice for

6 weeks
N Con C CEx
Weight of total visceral fat(g) 0.45+0.138 0.85+0.385" 0.97+0.249 0.56+0.167
Weight of periepididymal fat(g) 0.39+0.105 0.66+0.278" 0.76+0.102 0.47+0.130
Weight of perirenal fat(g) 0.06+0.032 0.19+0.108" 0.21+0.042 0.09+0.036*

D Values are Mean + S.D.

? Values are significantly different from normal group(*) and control group(*); ¥, p<0.05; * p<0.05
N, normal group; Con, control group; C, L. acidophilus C; CEx, 1% red ginseng extract + 1% immature black raspberry powder + L. acidophilus C
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(A)

Fig. 1. The effect of L. acidophilus C and its complexes on size of epididymal adipocyte (A) and lipid droplets of liver tissue (B) in
high fat diet fed mice for 6 weeks. N, normal group; Con, control group; C, L. acidophilus C; CEx, 1% red ginseng extract
+ 1% immature black raspberry powder + L. acidophilus C.

Table 4. The effect of L. acidophilus C and its complexes on serum lipid and glucose concentration in high fat diet fed mice for 6
weeks

N Con C CEx
Serum lipid  Triglyceride 127.6£16.4 193.8+ 4.6" 199.1+ 1.1 182.348.0
concentration  Total cholesterol 83.2+ 0.3 98.0+ 4.6" 79.2+10.9 93.8+0.8
(mg/dL)  HpL-cholesterol 83.24 0.3 84.6+12.3 93.5+ 49 1034425
Serum glucose(mg/dL) 97.0+ 2.8 1013+ 1.7 1053+ 3.8 71342, 7%

D Values are Mean + S.D.
? Values are significantly different from normal group(*) and control group(*); ¥, p<0.05; **, p<0.01
3 N, normal group; Con, control group; C, L. acidophilus C; CEx, 1% red ginseng extract + 1% immature black raspberry powder + L. acidophilus C

Ko, EFLE EFJE FoLe 2y ikt FoL TR AZEE o R th
233 TH(p<0.01). Park 5(2007) 4l %E"*“l ALEI S A HA =Sl o8 AR
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Fig. 2. The effect of L. acidophilus C and its complexes on serum
GOT and GPT concentration in high fat diet fed mice for
6 weeks. N, normal group; Con, control group; C, L. acido-
philus C; CEx, 1% red ginseng extract + 1% immature
black raspberry powder + L. acidophilus C.
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Fig. 3. The effect of L. acidophilus C and its complexes on serum
leptin and adiponectin concentration in high fat diet fed
mice for 6 weeks. Values are significantly different from
normal group(*) and control group(*); #, p<0.05; *, p<0.05.
N, normal group. N, normal group; Con, control group;
C, L. acidophilus C; CEx, 1% red ginseng extract + 1%
immature black raspberry powder + L. acidophilus C.
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