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Abstract

This study was investigating the anti-obesity effects of diets with a mixture of cheese, red ginseng and fermented mature
fruit of Rubus coreanus Miquel. We fed the experimental diets (SC5, SC10) supplemented with 5% or 10% cheese containing
of fermented mixture, then orally administered the extract of fermented mixture (RB100, RB300) at a concentration of 100
or 300 mg/kg body weight to SD rats with high fat diet (HFD). The results were as follows: Sample cheese groups decreased
visceral fat mass and adipocyte size of stomach compared to that of HFD group. Additionally, lipid droplets of liver in
sample cheese groups were smaller than that in HFD group. The serum triglyceride (TG), total cholesterol (tChol), glucose,
leptin, and insulin levels in sample cheese group were lower than that in HFD group. But, the serum adiponectin and
HDL-cholesterol (cHDL) levels were higher than that in HFD group. These results suggest that fermentation of red ginseng
and Rubus coreanus mixed with cheese might be helpful in preventing obesity in high fat diet-fed rats.
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ol At A 72A9 AW 257 agt A4olt) w2t
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ool dadt AHoR oA HAES &8 7|64 A&
N gejgigol e B e A5 & st
7o, o AR EE A7 et Blo] FobA 487k
T3] 2748k QJtHHseu S 2012).

B H2HRubus coreanus Miquel)~= Rubus & UF ©&7]Z9]
dFo= H=HP Y EAFEE)LR #EE7|, YAET
o] QJo}, BByl kg o7 HeExle] 91, St <l
2 Z-go] Z3E o] 9rhlee 5 20152). EEAlo|= E3] H]
el C7h gl ghrslol il ulER Cof BAe Bo) )
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/A4 VLDL-Z2|2HE 55 #2A7]H(Lim
2006), 3}FAFSHLee 5 2015b), 3+9F U &+ & 7K (Seeram 5
2006; Yang 5 2011) T ohe¥et A=|&Ado] gre gtk 22
B2} nj<3) 2EE5-2 LDI(low density lipoprotein) A3} &
4 oiso] glom, FEAFA LDLS Aoz T
A@E T A Aeate] ol g Bt glenKon
5 2011), TANAIE T A WA W) AL FH}
FEHES} G50 dokes Bart JokKim 5 2013).

Q1 4H(ginseng) F5 UK Araliaceae) o] £3h= thd =
o]thWang & Yuan 2008). Q142 3120 #A =3 Zo]
B4h(red ginseng)o| i1, A2 == 2 F SHshtzrt W
AR BT 47 Yy 240l Utk
71 gtch SAFAJE 9] ginsenoside-Rg2, Rg3, Rhil, Rh2 52
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S AAREE oz dHA QItkPark SS 2013). 047394
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BIE gltkKwon S 2004).

A=l T, 24, 9 5 o JopRT} uekul A, B,
By, Bs, E9 %ﬂr =ty ?EH%-O = 98 fAFeIH, A=
= AzgAA], 9489 7, Ay, B3, /999,
3letd 24 9 n|ABESHE 24 EPE} 1 3 J"é—ﬁl—ﬂ Z &
°]7} UG tH(Chun HN 2005). X| 25 E3st= —ﬁrzﬂ%° A
F7} €% tChol, cHDL ¥ cLDL2] l"—E o A

EF2 AL 250 A Pk aguch ERrt g
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ot @R 2] B 2EE S FretAoL,
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Zeid NA 1992).
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g3tge u1 dgos Tolely 72os wgstel 477t
AEE APt APFTEL &5 22802TC, F& 55+10%,
light/dark mlw zANH AgsIGon, SR (SN
Z; WS 2015-00) g2 A d ety FEHE&Ed]
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Table 2. Composition of basal and experimental diets

=4 EFIYEIA

Table 1. The classification of group

Group Diet Administration (p.o.)
Normal
AIN 93G -
™)
Control .
HFD" -
©
+ 0,
NC HFD +5% )
normal cheese
HFD +5%
SC5 sample cheese” )
+ 0,
SC10 HFD +10% i
sample cheese
Fermented red ginseng and
RB100 HFD Rubus coreanus mixture 100
mg/kg
Fermented red ginseng and
RB300 HFD Rubus coreanus mixture 300

mg/kg

) HFD: High fat diet 45 kcal% fat.
2 Sample cheese: Normal cheese + fermented red ginseng and
Rubus coreanus mixture.

over night 3t & Y52 H

fljo

5. €& X|&1} glucose etzF
@3 AJA(TG, tChol, cHDL)} glucose ThFe] S obAHA]

SREE

a

=3

(Unit: mg%)

ngedens AN 9SG WD askars PO INOM BOCSERE B0
Casein 200 233.07 220.28 219.64 233.07
Sucrose 100 201.38 201.38 201.38 201.38
Dextrose 132.00 116.54 116.54 116.54 116.54
Corn starch 397.5 84.84 84.74 86.54 84.84
Cellulose 50 58.27 58.27 58.27 58.27
Soybean oil 70 29.13 29.13 29.13 29.13
Lard 0 206.85 169.72 168.6 130.35
Normal cheese 0 50
Sample cheese" 50 100
Mineral mix® 35 52.44 52.44 52.44 52.44
Vitamin mix® 10 11.65 11.65 11.65 11.65
L-Cystine 3 3.50 3.50 3.50 3.50
Choline bitartrate 2.5 2.33 2.33 2.33 2.33

Y Sample cheese: Normal cheese + fermented red ginseng and Rubus coreanus mixture.

? Mineral mix: Mineral mixture based on AIN-76A.
9 Vitamin mix: Vitamin mixture based on AIN-76A.
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Table 3. Composition of normal cheese (NC) and sample
cheese (SC)

Normal cheese (%) Sample cheese (%)

Protein 16.92 16.95
Fat 49.11 48.26
Moisture 33.89 36.92
Salt 0.60 0.76
Total solid 66.11 63.08

" Sample cheese: Normal cheese + fermented red ginseng and Rubus
coreanus mixture.

OF enzymatic kit(Asan Pharmaceutical Co, Korea)S Al8-3}¢]
57455 thHYoung, 1995). TGO ZIRS AAHS
300 LS 255t AR 20 uLE #5354 37ColA 10
B7F 1F2-A)171 & microplate reader(Molecular Device, VersaMax,
USA)Z SAstg e, 550 nm oA FF=E S45H
TS AASHT tChol, glucosed] £ 9ol 7]&3t %
W B U SAstoA cHDLY Z4HE BRT 2ol
AE 200 LA Egtato] ALolA] 1087 HAT 7, 24
H.2](3,000 rpm, 102)3F TR A 100 pLe} F 449 300
L B 3TCAN S WA EhE 500 m 344
N SRS BHolol Bk AL

6. 8% HpmE =2 21

A U vgtty s 22 3=F 242 adiponectin kit(mouse/
rat adiponectin ELISA kit, Shibayagi, Japan), leptin kit(mouse
leptin ELISA kit, KOMA biotech, Korea) & insulin kit(mouse
insulin ELISA kit, Shibayagi, Japan)S A2-5}¢] sandwich ELISA
method& ©]-23} % th(Engvall and Perlmann, 1972). 84 &
adiponectin 5= 2] =742 anti-mouse adiponectin antibody”}
F ¥ = microplate2] well2 wash buffer(300 uL/well) 2 33] Al
23t &, biotin conjugated anti adiponectin antibody(100 plL/
wel)E H7Fste] 3083t W35tk @3S well T 10 UL
Y & Aol 2417 WH-g-8ke] wash buffer= AJH(<332])
3}t HRP conjugated streptavidin solution(100 pL/well)2 2
7ste 308 Fek A 2ol WS A7 Th AIHGE)SHL, 7]
A-gHE 100 uL/well 7Fsto] A-Z(2Hg)o 4 3027t &Y
3 stop solution(100 uL/well)S 713t ¥ AX|A|7] ©f
< microplate reader(Molecular Device, VersaMax, USA)Z 450
nmo| A 7333tk A W leptind} insulin 5=9] &4
adiponectind} Z+2 WHo 2 ZASIAT

7. WS RUBOIR Sl RSN 2| B
AR Lngs 4 ARG FAS St A%

5718 245K Chen 5 . A3" 9gw 27
% YARE paraffin AW A3 F DAB AMo2 9175
29 z2o] AYAE 27WSE dnlgon BEsiar,

2017). E3H

o
N

8. ZI=XZ| LY X|& s}

7 2A Y AR 23S BES] A9 A T8 $ A
2% 7t 2Z 4E-E Bouin's solution(+20% sucrose)©]| overnight
AlA g3 o3, PBSo| A& £ E7]& AABE Optical

cutting temperature (O.C.T) compound (SAKURA, USA) 52
Z22AE ZAA FHZEZ blocks ThE0] -70To| Byst
Aot 7H2Z)E 20 pm £ 2 microtome AHE-SH] A TS
3 free floating methodS ©]-8-5}] Oil red O G2 AP35
ChBancroft 5 1996).

9. SHINEZ

2= HolH & MeantS.D.2 YEglen, FAA Y=
SPSS(Statistical Package for the Social Science, ver. 12.0)
softwareE ©]-&35}4], One-way ANOVA(one-way analysis of
variance) S AA|F &, FAL p<0.05 4=Fol| A Duncan’s
multiple range test & 2|3} T}

dn o oy

1. AE 712 Wt

4% B BT BEA BY BESS W 2T B
3t LA YA O|(HFD) S F| oA AT F7H5e] HalE
ShoickFig. 1), 4% 3 AF27Hs 78 ARE AAT 34
T+(N)E ot HFDE A F 3 2(O)olA 57.3%F 794
PA F7FFRAAL(P<0.05), A= FofZoA & A=) 27NC)
o B3 SC5, SCl0ZelA 22t felx oz gastgrhp<
0.05). T3, T4 Biah 23 HaEvt FF5F o3 RB100
2. RBIOZAAE 72E C2ol Hl8) ol Al Zhaalgl
TH(p<0.05).

2. LHEX|E(RoE ME FLIX|

oA B F Hugka A% ?
WA 5 ki
Ao, HFDE A ¥ g C2 NZof Hl 3| 3uj Ol% %4*3
UA F713Ho(p<0.05) HFDE H]gto] f-=5-& g1ttt
7k o WA S7HFS AAF R Ctol v|s) Z4st
R, X 2FoFAAE SC5ET NCof| vl3) 24 A
A28 THP<0.05). T4k BRA S daES A5
3k RB1003} RB300Z A& Ctoll vl 24 AA Z
23 tHp<0.05)(Fig. 2). o)/¢e] Ad Ay}, T4 EE24 &
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Fig. 1. The effect of sample cheese with fermented red
ginseng and Rubus coreanus mixture on change of total
body weight after high fat diets fed rats for 4 weeks. N:
normal group, C: control group, NC: normal cheese group,
SC5 or SC10: 5% or 10% sample cheese group, RB100 or
RB300: 100 mg/kg or 300 mg/kg of fermented red ginseng
and Rubus coreanus mixture. Data are presented as the
mean+S.D. a~c: Different letters are significantly different
from each other among all the group at p<0.05 by Duncan's
multiple range test.
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Fig. 2. The effect of sample cheese with fermented red
ginseng and Rubus coreanus mixture on weight of each peri-
epididymal and perirenal fat in high fat diets fed rats for 4
weeks. N: normal group, C: control group, NC: normal
cheese group, SC5 or SC10: 5% or 10% sample cheese group,
RB100 or RB300: 100 mg/kg or 300 mg/kg of fermented
red ginseng and Rubus coreanus mixture. Data are presented
as the meantS.D. a~c: Different letters are significantly dif-
ferent from each other among all the group at p<0.05 by
Duncan's multiple range test.
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3. &3 K&} glucose ek Hi3
45 TG(FEAE)S AALAAHDHT HAZAEH )
ol —J’H B, LA o], =z A o], ATt 5o
o8} Z7}%7] W&o TG, tChol, glucose F=2] 4L 2| &
Ab o] e B 4= Uth(Parks § 2001)= Hiro] what
d3 = TG, tChol, cHDL?] =& =435} tHTable 4). TG
g Ctol Ntof mlaste] {94 A F7HHRA(p<
0.05), 2| =5 ool A= NCFEof| Bl8f| SC5TEollA 24 QL
A 28 AHp<0.05). T4t H2A I ES Folgt
RB1003} RB3002-2 22} Cofl vlsf f-24d Al A4stsl
THp<0.05).

85 SH2EHEY 5 1 E FaolA AT g
Ttz Rt ) 2957 fzol T SH2HE FF
o] S7tdr= H|WA 7} EolAlE Aoz WEA o E
A F tChol9] 2 HTAF o Qlo] F23% 2Jw|(Shon 5
2003)7F Atk tChol&] 28] Wsh= 2| 2FrofZof A= NC
o] v tChol9] FHFo] &4 UAl 48k ATHp<0.05).
A 524 2T aES £t RB1003} RB3007-2
2}z 2ol ®ls o A s chp<0.05). Park 5
(2007)2 ALZH2HE 2olE HHAs BFANA| L. acidophilus

£ AFNRE o, EF ii1‘1117\‘511E SEE foFoz 7
aAFeH, AU Y 2HES WSt Bofst= cHDL
< oK F7HARITAL Stgich 8% 5 cHDL §e A=
Aol A= NCZofl sl SC5&3 SCl0Z2 94 A
S7Fet T (p<0.05). 4 B4 EdTaES B4EFY
3t Zol A= RBI0ZO AT &2 02 F7}81 3 tHp<0.05).
olFel A Aitz A2 olof o3 Hlvte] Fr=H
9] TG, tChol2 74 3}H o4, cHDLO staFo] 715 Ao
2 Ho} AL 7l &7t lS(Lee T 2015a)2 E<lst
sk

3 glucose?] T== FA T B, 5, A, o], viA
< 53t 2AEh Glucoser= 50H 2EH A, )AL o
ol wheba] Wst7h A7), o] wobRl= AL Hlnh gt
A7rAg AZAA, WiH|d oA Yehdth Glucose®] 9+

o
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Table 4. The effects of cheese with fermented red ginseng and Rubus coreanus mixture on TG, tChol, cHDL, glucose
in serum of high fat diets fed rats for 4 weeks

TG (mg/dL) tChol (mg/dL) cHDL (mg/dL) Glucose (mg/dL)
N 121.7+1.9° 105.7+1.1¢ 57.7+0.1% 86.240.2°
C 164.8+0.7° 109.0+0.4° 57.0£0.2° 173.5+1.3¢
NC 138.8+1.2¢ 108.8+0.5° 54.4+40.1° 150.7+1.1°F
SC5 115.442.4° 102.00.0° 61.3£0.9¢ 113.0+0.8°
SC10 131.3+2.7° 99.6+0.2° 60.2+2.6% 127.9+1.1°
RB100 120.7+0.9° 94.7+0.6 61.4+1.6¢ 143.1+4.2°
RB300 130.7+1.3° 95.5+0.4 58.3+0.6™ 134.6+0.8*

N: normal group, C: control group, NC: normal cheese group, SC5 or SC10: 5% or 10% sample cheese group, RB100 or RB300: 100 mg/kg
or 300 mg/kg of fermented red ginseng and Rubus coreanus mixture.

Data are presented as the meantS.D.

*¢ Different letters are significantly different from each other among all the group at p<0.05 by Duncan's multiple range test.

e =T ol A NCZol H]8] SC5 D SCIOZolAE  (p<0.05). TAF BEA EFLEEL Soigh RBI0Z RB300
747t golH o HasATHp<005). TAT BEA EFE  2& C2o Ha) BE foldoR 2715k p<0.05). Adi-
FEE EoiT RBI0T RBIVZS 717 2ol Hla] §9)  ponecting AMA|ZAH Hulen], FEuwzstel GazA

Ao sl grhp<005). ool A@ATE FA HEAL & 7HAL adipokine &5 A(Faber 5 2009) A A ALE =
WEEo] BYS WE 4 rk: HiKim 520109} §4F  HsHs TEEO 2 IeFon, 7o) AMPKES 27|
ST, A BEA ERLFES WK A2E EFF B, acetyl-CoA carboxylaseS A AL ZH XA 4SS
TAAO|ET AFEAZRBE) BYIAE TG, Chol,  ZAke] AW Z2S A7) Z(Weyer 5 2001), ZHh 28

glucose?] F=+= 4, cHDLY =& S7HA A XA Y AL o A g5t Aded AFAHS MAstH(Matsuzawa 5
M 237t a2 EAski 2004)1 B35t
FA W leptin FE= X 2Fo oA NCof| H]sf 25F

4. €3 H|ZHHH S22 W3 FoH o8 ZastYThp<0.05). T 2R SLEE
B Ao A @A = adiponectin, leptin, insulin®] =F = 2 543k RB100Z} RB30022 ZH2F C#of H[3] §-ojx o=
4%t A3Table 5), adiponectin F= X Z=F oo A= NC AT ATHp<0.05). Leptin> BRHG @iz A8 o
ol Bl8f| SC5} SCI0ZolA BT 9% F7HE UEt Alsta, AAHAE -5t U R 2H]E F7HAXI §)

ou), 53] SCSZAA adiponectin®] 5% £ Z71skrt W nA A A 4H) BF P 5ES fojos

Table 5. The effects of cheese with fermented red ginseng and Rubus coreanus mixture on adiponectin, leptin, insulin
concentration in serum of high fat diets fed rats for 4 weeks

Adiponectin (uIU/mL) Leptin (pg/mL) Insulin (uIU/mL)
N 8.1+0.9® 370.5+£3.2* 8.620.1°
C 6.940.5° 3,628.0+15.1° 26.6£0.2°
NC 7.741.1% 1,541.0+2.9¢ 12.7+0.6°
SC5 13.141.2° 860.6+0.7° 11.120.1°
SC10 11.6+1.4% 1,044.1+0.4° 10.1+0.2®
RB100 19.5+1.5° 1,576.4+2.0° 12.840.5°
RB300 25.842.0° 822.6+23.7° 15.6+0.24

N: normal group, C: control group, NC: normal cheese group, SC5 or SC10: 5% or 10% sample cheese group, RB100 or RB300: 100 mg/kg
or 300 mg/kg of fermented red ginseng and Rubus coreanus mixture.

Data are presented as the meantS.D.

¥ Different letters are significantly different from each other among all the group at p<0.05 by Duncan's multiple range test.
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FaAA AAY 2718 AL SHeckFrederich 5
1995). @Z0IA leptine U717} 7)) ZHF 0) HEE Z
Aol leptin®] BE7} PHaaE A% W Ao 7+
axsho] AYA|2 9] # 7ol aFthMaffei 5 1995)= H1L
o GRS FRlateh £ AdoAE nxg2lo]2 v|gt
o S Aol £ YRBL Wrke A2E Foig A}
= leptin®] == A4S, adiponectin®] FE+= F7HA]
A W% AW B2E0] FES ZANPL Akt
H AHoA €3 £ insulin®] = X Z2FoTAE=
NCZo]| H&} o802 723814 thp<0.05). TA4ta BEHx)
EYYEEE Fol3 RBIOOT RB3OZ-L 22} C2o] ¥
3 folF o7 a3 tH(p<0.05). SC5+3} SC10+#S C+#+
of Hlusje BF FoH g At AL Felsgich B3
W & RS AF D R okl whet Skt
H(Lee 5 2008b), C9) Q148 FEO] F7HE WA
ZF7Het R0l Qlo] Holn, AA|A oz e ARFoA C
ol Ha) oA oz Pastel guln Ao JFE Fi
Ao Z Folslict ESE SC5+T SC10+-9] 7%, glucose,
insulin 9 A e] ghepo] FHasl gz, ol YA
o] glucoses} insulin®] £} Yk AVVAZL ok
Ross 5(1996)8] A} dA|ste], Eda s A7kt A=
£ 3 AEE Foi 23 T BEA T aEe
AR oA WA a9 e A F
AAIA glucose®} insulin FEE FAAIZS FRISHATH

5. 9 M5 F9| KYME 37| st

91 A% 9 AWAIE 27]5 DABR AN A BT 2
I, AYA|EY] T7)E M =FelFo] CRo| v BE i
S, SCSEL SCI0ZRT Aasgtt ATRelZ 5
RB300Z-E CZ3 §AH5HEL 01, RBIOOZLS XA £9] 2
717k C2ol Hlste] gasteirkFig 3).

6. ZtXZF LY K& H3

rx2A o) A HIks #E6H7] 918 Oil red O FAHS
o]-g5to] 7k ¢(liver lobule)} 7+ Apo] F9F7He] |
LIRS TSI HFig 4, 5). ZFAF AL YA E A=
ojFoAl= Cat vjws] A YAl= AtE oz FAsHA
=] glom, 27|= Faste] N2} H|6HA] T
et B Fololl M= Ceoll vl dAsHA A YA}
st e, RB1007-0] RB300o] Hla i#te] £ o
27|17} stk B, ey 870 A QR A=
SC5#-& NCE# AR o, SCI07-e]l B3 2| &Y=t
o] B2t w|opstA TEEH AT AT FolFfAE CZol
Hlsl @AsHA A E YA skl 2H, RB100w0] RB300

AFA B YA

Fig. 3. The effect of basal diet (N), high fat diet (C), 5%
(SC5) and 10% sample cheese (SC10), RB100 and RB300 on
size of adipocytes in corpus of stomach after basal and high
fat diets fed rats for 4 weeks (x400, DAB stain). N: normal
group, C: control group, NC: normal cheese group, SC5: 5%

sample cheese group, SC10: 10% sample cheese group, RB100:
100 mg/kg of fermented red ginseng and Rubus coreanus
mixture, RB300: 300 mg/kg of fermented red ginseng and
Rubus coreanus mixture.

Fig. 4. The effect of of basal diet (N) and high fat diet
(O), 5% (SC5) 10% sample cheese (SC10), RB100 and RB300
on deposition of lipid droplets in liver lobule after basal and
high fat diets fed rats for 4 weeks (x100, Oil Red O stain).
N: normal group, C: control group, NC: normal cheese group,
SC5: 5% sample cheese group, SC10: 10% sample cheese
group, RB100: 100 mg/kg of fermented red ginseng and Rubus

coreanus mixture, RB300: 300 mg/kg of fermented red gin-
seng and Rubus coreanus mixture.

Fig. 5. The effect of basal diet (N) and high fat diet (C),
5% (SC5) 10% sample cheese (SC10), RB100 and RB300
on deposition of lipid droplets in interlobular space of liver
after basal and high fat diets fed rats for 4 weeks (X100, Oil
Red O stain). N: normal group, C: control group, NC: normal

cheese group, SC5: 5% sample cheese group, SC10: 10%
sample cheese group, RB100: 100 mg/kg of fermented red
ginseng and Rubus coreanus mixture, RB300: 300 mg/kg of
fermented red ginseng and Rubus coreanus mixture.
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Zol wjsh Axte} BE W 2717k A Bashc =
3] SC52} RBIOOZS] ZHZo|Ae C2ol vls) W2Hg 7|
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17t Qe ALE AIREHoH, ke Ato] 35719 A
QYA BAGNE Thadel Zatel §AIch ol4te] A
A= Yoo 5(2013)0] HIFIALR S FAA3VA A L. plantarum
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HH GNP 13 B W BNAHEE Folio} 2
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B IRHE FAAY HEAS AL oEN 2
APANNE AR, 4 2 BE2A 2550 9sto] 1A
Atz o] o7t AHEA 3} thAPHSE 55 ofF7|ste] 7 Y A1
o 3L FaA7 AR ARHYT

tChol, glucose®] %=, 3 W A ddy s2:2<1
insulin®} leptin®] ¥=+= 7443}, cHDL, adiponectin®] &=
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