Enterococcusfaecalis TN- QU OO0 OO OO OdOOOO
O0dodooooon

oo 0000000000 :Nippon shokuhin kagaku kogaku kaishi = Journal of the
Japanese Society for Food Science and Technology
ISSN 1341027X
ood oo,.00
oo,.00
0,00
oo,000
gd,d
go,od
oo,00
ooo ooooooogd
o/0 560 60
ooooo p. 350-355
oooo 20090 60

00000 00000000000000000000000 0A°
Tsukuba Business-Academia Cooperation Support Center, Agriculture, Forestry and Fisheries Research Council @ ui INnow |ea&l"—'
Secretariat



350 Nippon Shokuhin Kagaku Kogaku Kaishi Vol. 56, No. 6, 350~355 (2009) (#{X)

—

Enterococcus faecalis TN-9 # W72 REEGFLD
PR = v Mt d 4 PLit il EA

JOIKEES, GORRIER, M BE HHSET foKk R INBRA, IBHEE

=F = F BRSPS
* BRI vy —

Effect of Enterococcus faecalis TN-9 Fermented Soy Milk
on Anti-obesity in Ovariectomized Rats

Chie Motonaga®, Masatoshi Kondoh, Atsushi Hayashi, Mariko Okamori,
Tamotsu Furumai*, Yoshihisa Kitamura and Takashi Shimada

Central Research» Laboratories, Nichinichi Pharmaceutical Co., Ltd., 239-1 Tominaga, Iga, Mie 518-1417
* Toyama Prefectural University, 5180 Kurokawa, Imizu, Toyama 939-0398

We examined the effect of fermented soybean milk by Enterococcus faecalis TN-9, which was isolated
from deep-sea water in Toyama Bay, on anti-obesity. The effect on body weight, food intake, percent body
fat, fat mass and blood biochemical analysis of the ovariectomized Sprague-Dawley rats were examined.
The rats were divided into the following 5 groups : 1) Control, ovariectomized (OVX)+saline at a daily dose
of 5mL/kg body weight ; 2) Soy milk, OVX+soy milk at a daily dose of 5mL/kg body weight ; 3) Low dose,
OVX-+fermented soy milk at a daily dose of 2mL/kg body weight ; 4) High dose, OVX+fermented soy milk
at a daily dose of 5 mL/kg body weight ; and 5) Sham, sham operated rats. There was a significant difference
in fat mass and food intake between the control and high dose groups, but no significant difference in body
weight, percent body fat, triglycerides, free fatty acids and cholesterol among all ovariectomized groups.
These results indicate that fermented soy milk suppresses the elevation in fat mass in ovarian hormone-
deficient rats. (Received Jan. 13, 2009 ; Accepted Mar. 17, 2009)
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1. #HEBYE

Difco™ Lactobacilli MRS ###l (Becton, Dickinson and
Company) IZT 30°C, 18 IEfHESE L /- E. faecalis TN-9
%, ELSEECHESEE (8000rpm) L TAERAFRIL .
CDEEA A F L 3Ly L (10% A & 4 3 L2 Difco™)
THEZEL, 54— —-&L7.

TROTH (= v 7 4 kst pH 66, B 0.13%)
K2y —5—% 1% HEEL, 30°C T48 AR BE L0
% TN-9 #EEGFL (pH 5.2, BAE 0456%) & L7, TN-9 %
ORI AR E CERARET L, THEICEEL .

2. AVISKVESR

BABLUCTNIFEBEEA T v 75K Vv GEEL
T, FARA Y, F2RAFVvBIOTYVF v E, AV 7T
SEYTINIVEBELTSAEA Y, F2ZAFAVE
K7 AT A v EMBEABAREE T2 Y 5 — IR
L7z, HERKERICA ¥/ — B XOFEEERINL TR
EH LA Y 7S Ry aEREEEKs v b5 7k
(HPLC) 1 THIGE L 7=,

3. ERMWSLUBBEENG

SEEOMEME SD 5 v b (BERF + — R ) N—H) 25
BRIl U7z, SEIREE 24.0120°C, BE 55.0110.0%,
BEIR+ 1 7 /L 12 B5RE] (RHER 6 : 00~18 : 00) A BRIES M &
LR TITY, Ty MERF v LRy — DIcTlEBlic i
B L7 SR E UCOPREHETd k. CE-2 (HAR 2 L
THASH) %, BRI, BARERER AIN-76 (4
)z vy VR SR, BAE 369 keal/100g) RS
ENTEHBIEELRIFIBVL I IThERE VY
T ABHSEERICAN, BAKELTHA-F ) v YT 4N
7 — (FHHREH) TR LAEKEZFNER
HEERSE /.

KL, =5 = F RHEKRX LB ERIEEICH D, [H
BREWoOEEL L ORESICBE T 25 (IEF55 83 A,
RIENERE 65, — Uk 14 5 A 28 D 1 IcH—>
WTEREL .

4, EFIEMOIER

SO FHEABT KAy V&, T—F VBT T
ELHOIEEZFEH L, REEHe7vE Ui, IRERHL
oo bR LBRENC L TIRO 4 BT B S [EEF
i, B E U TAFMAEEL /2 Sham B (TPL) %23
i, BRETCSEEE L, WIREHC A ARUKE 5mL/kg
body weight, BHEE £ U Sham B35 3. % 5mL/kg
body weight, EHEPBLCEHERICIE TN REDS
#A.% 2mL/kg body weight 8 £ U 5mL/kg body weight
AZnEh 50 O E A ORs L.

5. H®E, EHEESLIVELKE

AR 3 —RRBO R4 EHTY, KE, EiE
BLOEKEEB 2 [FENEE L 72

6. RIERFES L MKISHHE

AER 0, 29 BXU 50 HEIC X #RIREIC X 5 BEENE
%8 (DCS-600EX-MR : thkath7 o) 2HOVT, KB
HOBEES L CEER EES 5 5mm &N T OIS
RAERDI, Fio, BONIKISIHRME & &I HO KR
5, UITOHERICX v RIEHESEH L.

TEER (2) =HIENER (%) X (K= (2)/100
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BERKAD G 4 BERAS S % =~ F VBT
THEKERS D REMAETY, ME 7 V3 — 2 EE, difls
5, AEEERERSEE Mov 25 u—-BLUHDL 2L 25
o — LA =3 BCL I {idf LillE L.

8. #rEtAE

fER T B[R TH L, Stat View (version 5.0,
SAS Institute Inc.) @ Bonferroni/Dunn iE4 H W\ TRE
TV, fERES% RiEEEE LTRRLL

X B B R
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TIBLU TN RETAHTOA v 7 5K vy SE4ENE
Lt aR 1R L, G5, 574 X4 v s 6dpg/
g r=RF viRdug/giriian, S ¥4 vBLUY =
274 v IFHRHEEA (Gng/g) N TH -7 —h, TN-9
REEGHTIE, 51 €1 2 509ng/g, =251 H35
peg/gltianids, 54 X4 v BLUY =2 F vidHil
TEHhote, ZTVVFUBLUT Y RAFA VITO20TR
WENSBHTE LR -,
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HERHIR o FREER 2 1R L7, BER 0 HoKE
o iElE, TELE, EAEN SHEHB XU Sham #T
FNFN264g, 2764g, 284.2g, 26248 B LU 2494¢ %
mLfc, &35 2 BUBIcEHERE S &KL TEET
Hef U7, BRI THEFOXIIBRE T 399.0 g, HFLEFT 399.0
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X, Sham B
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oM HY 0O 8 (g/day)
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AEHE (Days)
2 REBEEIOESEEICTIFE
SEHME
THBEE & OHES ; *p<0.05, {EHBEE O, @p<0.05
@, WIEE; A TIE N EREXN. O SHER,
X, Sham B

g, BEFEMT4275g, EHEMHT381g BLU Sham #
T3032g AR L (.

(2) BifE

1D 5y r—AH7c ) OBHEELFR 2R L. FAEH
BIcA~NIEFLSLEoREEZONS T, BEEICKS
REEED ONG -7, ABRETHEHOBRMERE, B
T209¢g/day, SEET20.7g/day, BHBHT26g/
day, SFHEH T 18.0g/day B4 U Sham BT 19.0g/day
R U (X 2). 3Bk 10 0L SHEHShOEE LT
B LUTEEERL .

% 2 RESIHOKEHERCHTIZHE

el (%)

HEroH RER 29 H #ER 50 H
pafizk:es 40.8+9.0 68.2%+ 5.9 79.9+ 8.6
GRLE 40.6£7.7 69.3% 8.6 79.6+12.0
K 38.1+9.5 70.1+13.1 87.97+ 6.8
= 46.1%5.1 67.9%+ 8.4 72.0E 8.4
Sham # 39.9%7.5 59.5+ 9.6 61.6+=11.5
S e (R
X3 RESIOBTEILHTIEE
EHEE (mg/cm?)
HER o H HER 29 H ER 50
S HE 126.9%+6.2 134.6+ 7.3 138.8%+7.7
FILE 125.3+4.7 129.4%+ 5.0 130.1%+5.9
EHER 130.9+3.9 135.0% 3.6 135.18.4
BHEN 126.47+6.4 133.0%+ 5.3 134.5%£2.6
Sham B 181.2+4.6 144 .8+10.2 153.4+7.5
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(3) (KIEIR, KisliEs L UBEE

BIEEAEEE I CAE L HKIEE, HEHEB LV
BEEOEEEZE?2 FILOUVIKK3IT/RLE. &iEH
FICB W TR 29 B & 0 UNEZHEH L 785 Sham B &
LU TEEERT L5, 3B 50 HICH e, g3
B, BB, SHEMNE LU Sham Bo&HIE, 79.9%,
79.6%, 87.9%, 120% BL U 61.6% 2R L7, SHEEBEN
ERABEE L CRRE 5% RiE0EESIEHEER L.

el E kR 50 HicgB 2z h2h 3259g, 321.3g,
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x4 RESIHOMESLUVMBFEZCHTIEE

poichd T KHEH = R Sham &
Za—2 (mg/dL) 134+9 13518 14219 111+25*@ 111+24
rRERERT (mg/dL) 289 3629 3312 229 19+5
EEERE T (MEQ/L)  0.79%£0.19  0.77%0.11  0.76%0.13  0.72£0.09  0.78=%0.17
BarzxFo—u (mg/dL) 115+15 128430 13521 110£20 108%15
HDL = L X% o —i (mg/dL) 32%5 34+4 312 3543 37+2

i+ i

GEB L OHE , *p<0.05, EABHLOLE ; @<0.05

376.6g, 25948 BLU 1874g AR L, HISHEREFEROME
EERLE (K3, EIEHERES X UEiEFEI BV T
50 Bic B HEEs e BEs L CRABB S HELT%
K OFEBAREER L 7.

BT I35 50 HIC 1388 mg/cm? 130.1 mg/cm?,
135.1mg/cm? 1345mg/cm?* B LT 153.4mg/cm? AR L
fo (F22). GEBOOIERE & B L CERE % KE0E
BREMEERL

(4) ML LFRE

sz, PR, EEHENEE MoLrXFa—-u
BLUHDL v 27 o—VERELEREER4ITRL
fo. T a—ATREREZNEFN 134mg/dL, 135mg/dL,
142mg/dL, 11lmg/dL 88X U 111 mg/dL TH -7, &
HEIENF T3 28 mg/dL, 36mg/dL, 33mg/dL, 22mg/dL
BLT19mg/dL %, EEEENEE T 0.79 MEQ/L, 0.77
MEQ/L, 0.76 MEQ/L, 0.72MEQ/L % X U 0.78 MEQ/L %,
MaoLr25yo—T 115mg/dL, 128mg/dL, 135mg/
dL, 110mg/dL & ¥ 108 mg/dL %, HDL 2 L X 7o —
LT 32 meg/dL, 34mg/dL, 31mg/dL, 35mg/dL B &
U 3Tmg/dL AR L7, Za—27Ti, SHREEENER
B & L CERER 5% RO BESEME /R L, sham
BHLRETH -

% =

AR & 13 T BRI o 2 Bg ARk 0@ c R U 7ofRRE ]
ETEHREXNTEY, BMI (Body Mass Index) #5825 L ET
B EIES LAY, f5ifoBEEIBALIC L > T, KB
IR & BN S o "R Ic YT S h, NEIEIR
B S BRI LR ORI AR T 5 Z EMFIo T
5. BHETROTNOERICE YT REIEHRIEE O &
HAREGE—ETH A0, WETIREERICBOTEICA
TEAEIARERE SIS 2 S MES N TV EY, Th b D
K& LT, BEHERENGEEREET 2 A oy v OR
TYARNOEFHOERTENET oG, BEEHICEME
PIEREE 7S & D BBREIRDEEN 2 T & 2R U CEEHEE S
BECY, FAEEREHEL TH 50, To—RICIEEEDK
THaEsLTVwAEEVDRTWS

b b OEFEIIEIRIICIET A L b TR D, O

BIEIET A5 T L 370 <, PRI I IR EAEAE & & i)
L, T2 baX v EFOSMBIET LT, &K
BNCIREREREDZ I 210, RIOIEALS 5 & & TlEe/a s
SRS VRERZRIWEE LT, KEBLUK
ONTERFLEINEIRGA V7SR VENEE. 51
YA v, F=XF74 v, 7)o A 7o) aveeEn
SO —ABEBEETHDE 54 XA v, F=2Fv, 7
) oF vBIUFNFRNO= o= U LERERB LT 2 F
WALEER DR 12 P KE A v 75K v ELTHIGN
T3, KEPKEMLERTOA v 7 5 & v 3EEE
ELTHEEL, b bEWORAS LURBRKERRPT
i, H{LEBEECIBNMEOEAT sBROEEIC LD T 7
Ja s nzg®. KgA4v 73K VERT R oy
v EALEREESFDL TV ALY, T2 oy vk
HEELT, IEEBLUMEI L 25 o0 - VOETIER L &
ODEEMK{/E}EH ;&7]_‘—\-—3~5)6)9)17)~19).

KEERTIE, THAABRET 2 & TE faecalis TN-9
DFANAFTF 4 7 AELTONRGMETE L EER,
TN-9 REEOFOMREM R L. T OFER, TN-9 FEEE
TH.% 5mL/kg body weight BARkEINICENS 5 2
& TEEED L OREEINOIIEI S A SN, 54 €4 v
IR B R 6 & OFREEIIHIER SRS s T
B, PEEHEI LSy MY A v BRIz a— 0
EENEE 5 LT, W EREIEOEEENEDT 5
LHEIN TV A, F42, 2ml/kg body weight BT
EBHEORLHBED oNEr - B E LT, K1V 7T
SKRYOHEMEBED B P EFELOND.

H#T &2 [ ZHLEEE Lactbacillus gasseri % < 7 2 \HEHY
SRAEIET, M1V 75K VHBEEOEELRETNA
SN EMELTHBY, BMEECIRERE & IERB &
ORLEHARSEE & ORICHBIBIRA B T 2 FEARIR S N
KAERIcBY S5 v b—HH D51 £ VFEIEERE
FEHEHT0png &7, TNORETRICBLTLY
A ¥ vOEENEL LN

KEBLUZOMLAFTIE 7 V3 — AEDET 2H
EXNTVELEY, ARBicBLTEBOERIZESNT
Mot —FH, SREBHICBONTI VI —ZEDETHA
Stz &h s, HBERBOUBICES LD TH BAEE
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