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PR R ORE, K, U, BEMICE I L LCREICEESNTE . LiL, =
B OREHIBMHHECR ) 7 = ) —ADBEL HGERY), MToKEEz TRTS LT
MBSO L LTHRIAT 2 2 LB TE D, 2D X9 RRREIROEE 24 L, B~

BRI T DR S DR ORER D L1> & LT, WERRI2FIC&M Y A 7 Wik (B
MOKIER « BREEE) DTSN, ZOME T TRMOFTIEY LR ELICEY, Xk
AR OREBRIC IO TREICHEAE L TV D BEFEIEYICOWT, RANH &Rk X
D ERAEHNCA S ENDHEEZBD SED L &I, SRCIEEHE DJFA RS U CRAEFIH
L2, BB EES (UG, jim, SAMEE) (IZX 5 RMIEEREIROBAR % 2Rtk
%, | Thh,

B2 ROET DB CREIE SN TV A E2IE, BICERROIEEL, AR, =% /
—b, AX AL (REL R ONESCAlE L COR®) & LTHARMB S TWD, L
L, BHAFMOERY MRS 0b 6, RihHSROBEEMSIT TR 25 £EI2B\VT, £
2,800 T b THY, HIBLABESEEZLNSE (WbWHEMER) (E, 630 5k
LHERIS TV ),

i m A2 O 3720, ] (RaE0EYE, RMnEIEE, RAVNEE, SMEEHE) (I
RIS ERRNRE S, FR 2T B 7 ITiZoh b o HEE R ES - 19, Mok
pnBLEZE IOV TIE, ZHET 8D AMETH - 72dIiZxt L, Fpk 31 44 £ TIZ 95%

ERESINTZ, Tz, HEEIT TR AFEOT=DD TBEEOL T )T uy =



7 M nESETFON, TEBEETOXvF L & LTHEOERKR A BHL Y
EHEsnTns N Fbh, ThE T ECEREEYOFAHRC T RALELZX 5

o,



1-2 2 BESE oy O A BRIE

BYHELR Y 7 = ) — )V OAEBTEMEICIE R U, BEEER ) OMREVE 2 MFT L 72981
B AT TV D, BUTIS, BRERD OBIMHESCR Y 7 = ) —/VIZAE H LT

AR D,

=T Y DR WA T, BMBHESCR Y 7 =/ — VN TOa L 27 m—
SV % B Ly I3 R ORI = L 2 7 1 — L O T & 20 A et 2 (245 = & A8
BESHTVWDEYY, Fi2, ZORICEENLITELTF 0, BRI EAL~Da L AT
B — VISR 2 T 53,

EREDORIE, EBHNpHZIR T S, FSEENRBELHECT Z LI X0 B ER 2 W
Y, BHor AT i, B MCBOWT2RERFIC LY EF L-LDLa L AT —L
WA T B,

AF IO PTIZEENDIRY 7= ) —ADIOTHL a7 b T =%, 15
PSR N S &2 & OBERDH BT,

MEEO R X 2532 <, EINAPARE O X 7 — UilitiE, 2805 REIC
B 2 E MBERRET 2 U LY, MBBEICEEND 7 TR A FEO~RZRY V)
U 2 X MG AR E O 152 3019 % 01819, HHgEIC B4 2 IR G R0 A 7
=AALDLHE LTI, 774K A K& peroxisome proliferator-activated receptor
(PPAR) 77 3 U — ORI 5N ST & 721011202

BRI D SR & Do T BRI I IT BHE b < G ENn D, U TR T O

BYIHET, BN THIRS Y 0 A iR X O ZpmdilR iRk 2 NS &, BB 2 UGE



T2, g, AKEMEEmEkiE (Soluble Dietary Fiber ; SDF) & Ryt gkt
(Insoluble Dietary Fiber ; IDF) (Z/¥E &%, #IZSDFiX, #EMFEHoO Y 7Y ®Y R
RV AT B/l EOBFNTE ORI 2 AR 1322, 77 7, Xy F o Lino7-SDF
X, BaeilEs o Z ik BERE AP S E, /R L U TTETo3-hydroxy-3-
methylglutaryl coenzyme A (HMG-CoA) VU %7 #—+E=7 « -hydroxylase

(CYPTAL) DIEMZFERTHZLICED a L AT v — L GRRMIRE R A RS2 2
LEI S ER TV 524,

—75, IDFIZ, ¥Eony&8y LIck v EEREZNSED, Sbic, (Fa~
ADIDFFIZHEE LTWA K Y 7= ) —/TlE, MiEIE RS R b i Shan a2,
IDFD A~ &/b v — R THEH OMILEEIZ 2 < FFET D3, NRICEENDI~I B r—R
IE, TAF VA TR T REDEE L CT 0 U U RRORER O K 5 R 2k e
EIERIC L, BHBoOWIN &2 A%, LDLV 7% —%iEME(kd 25 2 & Ciffigo= v
27 u— LA ERET 5%,

Fio, BYEHECARY 7= /) —VORNTOREIZIE, i To=a L 27 o —/LE A
BT TR, BNTOREY S—BIEHEIESR 2 L 27 1 — L Ol FEEIC & 5 3#E
~OIFEHEE R H D, S HITBENLO I L AT o — IR EZ M 53039 L,
FENFE YR 2R3 25528, T R ONTFED =2 L AT 1 — L ENME T 5,

BEFE /31 F 0 2 B L EREE o hiz ixbifidobacterias it A TR 32 4 U HEN &

D, YarsvrIoSsTEICEENS a4 Y fEE, bifidobacteriatg s LS E3Y & A



L, Bifidobacterium bifidum MB107 <°Bifidobacterium bifidum MB109® k& 9 72
bifidobacteriaiZ M m = L 27 1 — &% LT 5 2 L b LM SR TS,

VILE, A7z &89 ICRMBEEY TS E £ 0 BWIMEHESR Y 7 = 7 — /Ui, i R ORI
EEAL 2 - bifidobacteria AR RN R 2 ) L, MBI M & L ToO R REM 2 Rr> 2
Linh, ThOEEURREEWAZ L MUEHT 22N TENE, b FOREZT TRPEE

YOI COND EEZ BILD,



1-3 Ex > K7 (Pisumsativum L.) ®OFZoW\TOHFZE

FExo Ropx, v Aoz Fv (Pisum sativum L.) 2 528ENTINHE S 50 5
WETHY, ZORETIES ) v —% (Green-peas) &IN5 ), £xo RyixHAH
TEHELAEINTEY, HEIN TS, 2014 F281) 5 EMOKFES OVEWRTEGRAE O
WAIZ LD &, IHERE 6,700 ko Th 2 3D,

Ry RUOFIIHT 2B, 71O TN 2 (Rl 255 2 #5530, S ook
ZiX, ZURTE, TUTUREBWBHED L O REWEE, X I, ATy AR, il
B, Bk, ~r A, WV UL, TRV TAD LI RIFTABLEEL B0, A EEER
NTHHTA NNT IR NAMED LSRR 7= ) =L bEHERTNS ),

Ero oL, EE~ORERYEZIE L, FETIE HMG-CoA U # 7 % —€ < LDL
L T Y —OEE R BT HRER, oL 2T o -V RERRTSE5 M, 72, £x
Y RUDE NI, B EERGROBREEESR Th 5 CYPTAL ORBLEZ LT Z LT
AEH R A OB A~ DO IB IEERI AR L, S O IChEHEPE A g3 572, Sterol
regulatory element-binding protein 2 (SREBP-2) <> HMG-CoA V %~ % —+¥, LDL
Lt 7Y —ORE TR B R RIS 5 42,

AR L7z &L 9723 L AT 1 — UK RO LSMT b7 2 i D oo DR =
R OESHNC &5 I %I AROPE NN ThHE SN TN 5,

%L OEE, ET RUERLE L TEXDDIIHHOMET () v E—2X) 04T
HY, FAOOFIHEVBRILND Z LTV, SHICEZY FYDOFERERILE55% ThH

0, BEEINIEEITESULELEDD, KoT, FHIER L FEEENOEXD L, F



%9 3,700 > BEFESNTND LHEMIEN S, DX I, —EIICIFE MCREND
ZEDRVETH DD, FETHHIET D BRI B THRBEHFRD b1 2 57 5 Rk
BICA T, IWRANARETH LTk, BmEoREICHERT L —RE AT
8L LTOREGH-TWS B, Hib, $TIZZ RV E & BYHHECT > T 8D
SHENEENT, EXIURIRTALEETHL 0, 30530 LIZRWHH TH
n, ZLMHENLIF T —RAFF T o0F sy, Bra—R L@ HEA LT
WHRXIRAT 7 FantrHRTHD, S OICREMEEBHEOREHBIEL, 3L A 8N
Ira—2txeun—2Thy, YREOFT 7 b—2batM, Zra—z20xn—2
X, ZEMEATHEICED, FUTUReTvu s Ah L EERT D, £2, ZhETo
LRI E END EWEMET, & MM Do bifidobacteria BYAEIEER A AT 5 4
SERHMONTEY, ¥y mt U SR bifidobacteria DA & R 5 2 Lin BIEHEDA
BRI, FroFd ) afETHDL EHNSND, ~I e =37 0 B4 PHERO X9
REGNENIE 2 APET H 2 LICRY, a L AT e—ARRERET S D), Exr RyoHk
i, RY 72—V THDBHT TR A RERERE 7 = 7 — VBN G £, o 3Him
LB E £ %), 2D X 5ICEZ Y Ry OROFEMLIEIEL, MRS TG O, &
B L7560 MBI 5 AEIEMEITTHR O TRV, B RYORICEEN
L BYHEC R Y 7 = ) — )L DMARN TREBSHEE D R 2 A BEMEE R 2”8, vk

JEFES N TV RO BRMTEDNIND & B X, ET FUDHREEMELE LTz,



H5 2% AHFIEOMHL

ARFFEO B, Exv NyOROADFATHS, H1ERLEL S ICET Y Ry
DHROIEMETHE SN TWD2, FERLHEOE MREMIIET 2B SV TIHE
DITRUN,

ZTHETOHZT, £z Ryo#hs Prosky N ko Thit L= i 2 v
TEWMEREIT- T, BWliEE 1%L 3%EAT HEEIEAREL, 7 v MOERSE
% & Control B & iz LT 3%fEHEIC B\ CHBZRMIE T L AT 0 — LIS EAR T L
PRI RO BN AR T (RREfEm, FRk 22 FEE LR, SbIT, STHREOERE
D IEF RIS H S HH U= &gt o bifidobacteria #E/EEHEN DO A 7 ) —= 7B
WTET Y Ry oRHsEO R, bifidobacteria BiEES A A L= %, b
DWEIL, FETr N OREROBRYHED 7 » kO MISIEE L L BN O
bifidobacteria HA{EELN R 26+ 2 FlEEMEEZ R L T D,

ABFIED BT dH B R HROBEEMOH M L Fx 2 R OFD & DEFUEME 2 %
HEXE, B~ CIAT 5 7290121% Prosky v VTS a2 b $E S, F0
T2, P b EWIME L R Y 7 = 2 — L& R T & THyo Prosky 3 405 0 ¢
fICHitl T & 24— b7 L—7hitE 2 IV CRBkE s L7, 9,

FI, Ex U N ORKROFREGIEY LD A4— 7 L—7Hi¥ (Autoclaved
Extract ; AE) O SH L1554, AE 1MWl & R ) 7 = 7 — LAl E %
h, TH SDF IZHOHFEHEMIILN, Z{EFHA LW, 22T, Z0 AE 8N

L7tz 7 v MCG 270, FERTIE, RO ER, EERERE, M - A - %



IR A E L7 9, EBROMSE, AE BECIEA 2 s I EHE T & 308 i fs bk
MR OHNAGRD B,

ZDJRF BT 579 invitro T AE % AE 10 SDF (AE-SDF), AE 1o IDF
(AE-IDF) &M\ T YU S—BIEHEOBLER 2 L AT 0 — VIEEE O 21T - 72 %),
U R—PIEMEOME, BUHHECKY 7= ) — L O THENRH 2 349, FmEr
RO DDA L ) — AT I R—BIEEOEERAHRE S TVDE 2 e 0, &
W5 TIE AE & AE 0B A % 7 — I TR Y 7 = 7 — &R 7= AE (AE which
Removed Polyphenol ; AERP) J 18 AE-SDF THiif&1T-7- %, ZofER, £ToR
EHZ BT Y /S—BIEHEOBLENRD b,

SB5IT, AL AT o VREREIC L Cld, AE KO AE-IDF CA &R W5 TE R
B O, U S—PIEEOMEER & RBHC 2 L AT 0 — L OWREREIC OV, A
WO R Y 7 = ) — LT OEE ST % 3099,

SATHFIE CHET v R OO ST, bifidobacteria BiFEEEZN R A2 BT 2 = &
2B, X512 AE @ bifidobacteria IR R 2 RFT T 2729127 v FOBHBNEY %
MHWT FISH iEIZ & W R E1T - 72, TORER, AE 13 bifidobacteria H7ifetE )R 2 A
T5HZENWBEY, bifidobacteria DRERHIC K> TEDOENERL B E D PO
bz,

IR B OFERITHESNT, RNICR O TAEBIEEZ R L RGEEN THHET L N

O, BRI R & L CE AT B T 2 A L



F3E Ex L RUOROAEBPENRESE DR
3-1 EB Ik
1) Ex> RyOKOF— b7 L—7fi (AE) OF% & M7 4

Fx Ry [UAA] (Pisumsativum L.) %, JAFEKILAGEA L, FEx Ru)s
HFET-Z Y BROET%, R A SRS ITTE L CERICN, 0.5 mm LR+ Xok:
FEREDE, SBIT, BRIC LIS 100 g 12 2 L &8k %z T 120°C, 30
SA— N7 L—T I L7=t%, fhitiR A At (Advantec, No.1) Tl L7-, iK% O
WL, XY —THfL, ZhE AE & LT,

AE ORERLASY %, 8o DNS 150, % Loy EiE Lowry 59, I8 1% Folch
59, Akl Prosky 340, B2 v Clidk R UUEMERGCOIE L,
WMARY 72 ) —NE 7+ ) o F 4B MEDTHEL, EEWE L L TEE T (gallic
acid) ZHWiz7=®, T—H T THERAETIRLYE TR LT,

5 R EOREDRS, Lowry 1D THEMT 2 74 U o F AU NRENRY 7=/

WSO BIST DI2DBENTF R GRENORARY 7= /) — L Eg 'z 2 LI,

2) 7 v hOfAE & O

4 38> Sprague-Dawley (SD) R#HEMET » k& dilROERERCH 5 CE-2 1%, H
A7 L7 GER) LA LR, BREEHC YW, 4V = X OUVEsR TEKSH
(RR) L OMEA LT, HREEHZIIES L2 AE 1355 3 % 3-1 OEBRHED 1) TR Lz

b D&MWz, CE-2 T 3 HHEDOTiiiE 0%, FEE COMEIE 28 HHTT-7,
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BWSEBRIT, K RFEIE MR B 2 OAGR 2 T, M KT RFEEER
NHIZIE > THT o 72, 7 v MiE, 1BE 23+ 1°C, 8 50 + 1%, B & 12 By« 2
v (7:00 am. A, 7:00 p.m.47) OFKMETT, [l — I THRE Lz, TREEE’ET
%, Table 1127”9 XL 912 3HEITH T T,

AIN-93G® % sttt & L= filkt % Control &L L=, —J, @ afioERT, Jv b
DOl FREERIED LT 5 2 ERHESNTND ¥, 2 TAIETIE, RYTF 4T ar
Fa— b LTAZ r—2 250 L Li-fiklZ HS (High Sucrose) & L, &5ICHS &
(2 AE % 3%iRIN L7z HS+AE 48R E L7z, HS &KX O HS+AE £D 2 7 o — A K}
AE /% Control &= — 0 22 —F LE &z THREIOMREZT>72, AE 2t/ nm
—ATIERL a— v AF—F L@z T-0%, RWEPRER2 S AE f1i2 50%LL Eo
BICHEN T £, BWEHEIL 100 E Thoo72 Th D (1Rik),

KL EEHTE RERE U, (RE L FEHEREITE 3 [HE Lz, 72, 54 Aaird
FEEEEZUEL, R,

figix 18 Refiff oD%, 29 H BITAT o 72, AL, 2011 FRlc~<> hL e Z —1
F U7 a (66 mglkg) O HMERERCRIRA L7228, ThLIE, AKX DRI
EARMEG) & DWEN D 772 %), 2013 ELIKIZA YV TLTF v by L E S — LT

FU 72 (50 mglkg) OOFREEGIZEIV R Z 7o, MR T CHEEROREIR L 0 #im L, 3,000
rpm, 15 pfilE LB a Ty, M2, B, s OFlEs 5 & A5Eg s DG
Wizft L, el IFE, Emz2El, AFBEEREM & L CAERARK 20 mL

2R LT,
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EBIANEM Z I LTctk, pH A—2— (E5RER, D-21) TEEZERN pH ©
WEEIToT2, EBNED 029 %7 U —r XUFHNTHEN D OHIEOIRACERE LT
W AS—TF )V TERELL, 1.8 mL OHSUPERIAAIRIEIC IR L7, 720 ONEW HELY
Pre, ARAHK 20 MLICEMRL, Ko BBt EEZIE LT,

i, ik, BBNEYITIN 21T 9 £ T - 200C THBERT L7z, fESIRNCERIRES Tz
#fE1x, 105°CT 17 Wi, Wl S 7ot%, ERANDE LM R & B E Pk E &

RO, FO%, FREMETIATHRL, BERFET - 200C TRAEFE L,

12



Table 1. Composition of the diets [w/w (%)]

Control HS HS + AE

Casein 20.0 20.0 20.0
a-Cornstarch 52.9 37.9 34.9
Corn oil 7.0 7.0 7.0
Sucrose 10.0 25.0 25.0
Cellulose 5.0 5.0 5.0
AIN93 mineral mixture 2 35 35 35
AIN93 vitamin mixture ? 1.0 1.0 1.0
L-Cysteine 0.3 0.3 0.3
Choline bitartrate 0.25 0.25 0.25

Tert-butylhydroquinone 0.0014 0.0014 0.0014
AE 0.0 0.0 3.0

a: The mineral and vitamin mixtures were prepared according to the AIN-93G formula.®

HS: High sucrose, AE: Autoclaved extract of pea pods, HS+ AE: HS containing AE.
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3) MUBEME, MmiEARE, AR AR oRlE O

1% & L - 20°C CHmsiRfr L= b o2 vz, pEHE, miE~Y 708U REORR
VAT u— VBEOREE, FhEnoidiikoFx v b (Glucose CII Test Wako,
Triglyceride E-Test Wako, Total Cholesterol E-Test Wako, Fosifis T3k a4E, K
) & e,

P, FASE sl 2 Folch 3 5o 4 UCRiBE L, BON-RIEE 48 L71-%,
t-butanol : methanol : triton X-100 (50:25:25, #&f&ELL) (cifig Lz, o ~U 270

U R, 83 LAT o= VREIZZAZEAOF v s OFNIIHE> THIE LT,

4) FEPAFE LIRS RO E O
- 20°CITARAT LT WM 3R (B ORI R % Folch 5 St » Tt L7z, 3 b7 fig
B 1%, WPl E FBELC t-butanol : methanol : triton X-100 (50:25:25, Z¥f&kt) (cifiEL
7o RUZUEYFR, abZX7a—)LOERTENENDOF Y FOFIRIZHES THTo T,
REAFEE O 3T, 53 100 mg ic=% 7 —/ 15 mL Znx, #ukdC 1 REfEEGR
EATo7-%, 35 ML OmLEIZ EEAOTY ) — )Vl EHED, BETATHE L, 2
Wa 3EHE IR LT, Ol ) —/VESZRIDH T ARBREIIE LEZX D70, 7

BAkExZ ) —=nD1: 4 OFIEGOEHE TS L, WRITERT A TRE Lz, L7

Z

Witz 2mL oD X ) — ) RKEK ~T xS e Fro—7 (1:1:1:1, &

i) ISR, ~T Xy =TV SR L ORI L, T 2[R R LT

%, MOEFRTATHE L7z, 2N NaOH 1.5 mL & 787K 0.5 mL Zmx THEfFEL,

14



123°C, 240 min TA— L7 L—TWEC LV, BifasEITo, Alm—T 1 4mL,
~FH o AmL ZNEICZ, ##ERICAlT—T Vg & ~F Y U o MERN & BD BRu
72 D%, 2NHCI TpH 2@t L Cy=F L= —7 L Tl 2 [TV, REKT
4~5 [k L7z, w00 (3,000 rpm, 1 min) XV, 2ICKE E=—T VE &5y
L7cth, == T NVEEERTATHELZ, Tk AKX 7 — 200 ul \IZ@E» L, IRHEE
WERE Uiz, BHEHEIZIE, TBA TR MU a— (FobMisi T¥mkatt, Kk %

fEH LT,

5) AE % T AE HSEEMIMHED U /S —BIEHEOHIE )

T ZPERHECR DY =8 (Y N—8) (FAHTATRT, 7)), ¥ a—iLfgE) k
U2 (TCA - Na) (Rl T3matatt, KB), NEFAC Test Wako (Frogifisk T
EMRA S, KB, TOMORIESL R THRRO S O EFNHEETERNT BT AT A7
BASHNOIEA Lz, U A—BOREE, FUA LAY (FOBMESE T8RS, K
W) &V, BEERIEICIE, OAE, @AERP, ®AE-SDF 0 3 Filik 2 i L T
U R— PRV R T B A T,

UAR—BIEMIE, BY A LA DTS VA CBROEIAZRIET S 2 LTk VR
L= B, BEREOx~ LY g 0E, #yua—uigt b Y va (0.83mgimL) % vAfiR
472 0.01M bV = - HgmeiEig (pH7.4) 3mL & F U LA 160 mg ZiE4 LT
545X 2 BB 21T 7, SHIZ3mLoFZ oo —iu@gr ) o A&/ Y

A - WA AN A, [ARRICE S AAEIC X0 2RI b U A LA o REERIC R S

15



7=, ZORIGHKE 2 mL 2 0.1 mg/imL oY S—€ % 0.2mL (0.108 U) fnx < 37°C,
30 MO &7z, L CE 74 LA UERIL, NEFA C-Test Wako % AV CHIE L
76

DAE, @AERP, (QAE-SDF % WEEIEICINA S & &%, Th®hn 40mg, 80 mgic

5D EIITEAL, BOBEBELIIZ X - THRERRZRE LT,

6) AE &% Ot AE H sk ikt = L 27 v — L 5 VR ol E 49

Zorma—Agr N Y UL, IEERR AT s Foa )y, Bk Y v A, U R
FHRUDL, abzxTa—L, ZOMORE FLMERRatt, KR 138 TRz
MALliz, a A7 a—IB/WRKIL, #vaea—Lfg)r k) oa 6.6 mM, JiEHE RS
27 7Fona)r0.6mM, HbF hY A 132mM, Ui kU YA 15 mM, =
L AT r—/1 05 mM % 24 i, 37°CTRHFRAMYT 52 LIk L %9, AE-
SDF, AE-IDF i, Prosky i *Nzfit» Tt L7z, ARFEOREOHRERICE S &, AE
19 2% LT AE-SDF (34 100 mg, AE-IDF {350 mg A& £ Tz, £ TaLb %
7 u—/L BB 7T mL I2iE, AE 201,000 mg, @2,000 mg, AE-SDF #®100
mg, @200 mg, AE-IDF Z®50 mg, ®100 mg ® 6 fEfEZRA L, 37°C, 2 HERE
L, %\ T 8,400 rpm, 10 45, DL C, EiE% A (size < 1.6 um ;GF/A, GE
ANIVRET - Dy SRS, BR) TR L, RO 3 L 2T n— i,

Cholesterol E Test Wako % A CHlE L7,

16



7) FISH i%iz X % bifidobacteria o #: 4

dEinsitu ~A 7 U Z4¥—2 3> (Fluorescent In Situ Hybridization; FISH) i
X, SFEWFNITED 1OTHY, Yetufk - fila - Mk Eo o e o 2 &7
<, TEREZMRFF Lok ERMBORETNI AR R E AT T n—T A T U X A B —
Vg v SETHRIT 2 HETH S %, AR5, bifidobacteria < clostridia @ rRNA
BCANC SO T DR 5F) DNA 4V X 7 LA K% cyanin3 (Cy3) Cigfii L7 7 v —7 %
AV, £2ToEZFIT 5729, DAPI (4°,6-diamidino-2-phenylindole) 6/ L
7. DAPLZ, DNA Zxt L CTNICHEET D728, BOMBELZMbTYET 52 LT
x5, SATHIIETIE, S kEMIHE % & e BT bifidobacteria DHIHEFRWD Bz 4
72, AWZETIE AEEERT v FOBBNAYT T bifidobacteria DEHENNE Z D D>
Rt L7z,

ERMEHT T v NEBNEWE V-, 7 u—713 Bifi53 & Erecd82 # Fu iz 006D,
WA ORI DOFHIL DAPI e (R{CALZEDFZERT, REA) Z Mo, BERREN 16S
rRNA (2% L7z DNA AV X 7 LAF RIZ Cy3 i S ¥/ 7' v —7 13 Sigma +t

(USA) mBliEALT,

FISH IRIC X B RIEIE, & SDOHEEHRE L TTeo7= >, BIBNAEY 0291, 4
SMERRATRIIE 1.8 ML IZHRE L72IRIK & 7 A — X 5 g D8 o 72 IR i A DV O
[Z A, 9580 PBS (Phosphate buffered saline) i & fiik L7-1%, A%

(Whatman, No.1) <UL < —BehE Lz, ki 3 &0 PFA

17



(Paraformaldehyde) ¥z Nz, RAT v 7 AIFH—CTLBRMLIEE, v~ 270
F 2 —TINFFIZ LT - 80CITIRAT LTze PRIFAIK 10 uL % MAS 22— R 25 A R
T A (MRS TR, KR BICET 72, S|IRT LR, 40°CT 15 4y iz &
Wik, 10 5 96% =% / —MTIRE LT, "A TV FAB—2 3 VKR 10 pL 2 X Z
A R T A LOHEE LT EBNEDERIIRML, W= T R &fidlz, "7V 5 A
Y-z %, 156~20 K], 40 CTHRT ¥ > S—NTiTo72, #&T#H, 274 NI T
A % Pe i (50 mM NaCl, 4 mM Tris-HCI, 0.02 mM EDTA) HiciR{&E L7z, B3
— AT AVARIIHAND DEFFoT%, IN—=TTAEHNL, ATA4 KT 2% 20 77
MR LT, ATA KA T ARREKICRIEL, 40C TS/, DAPIEIK® 4 pL
Z, ATA RTTZALIGHTL, INN—=T7 X208, THRO~v=*%27 (=hrrtnr
B — R K DBEEER) THN—H T ADfKE—/ LTcth, BMEECRIZ LTz, M
1%, U-REL-T Z&& & MG o8 72 BXS3 #OtBAfEE U v X, B) & Hvwiz, &
T~V SIVTSAIEE OWENE, BEHRY 7 & WinProof ver.6.4 (=409, KB % H
We, HEFR OIREAZBGIET 2 7o aotiR el kAl (BIOTIUM, USA) # v, 15

HEFEIZE U7~ BFEITREELC T % bifidobacteria & O* clostridia o bz sk 7=,

8) bifidobacteria Btk Dt
B. bifidum JCM 1254 (JCM1254 #%) & B. longum subsp. infantis JCM 1222
(JCM1222 #k) X 0*B. longum subsp. longum JCM 1217 (JCM1217 #k) 1%, HUkZ

WEFEFT A AV Y — 2% o 2 —BUEMIFEAT L A LTz, BRIV 285 1121E, ~7 b
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BRI XA L, SSRGS 2T 3 = 3-1 OFEETEO 1) THRHE L -
AE ZH\\ o, PY BRI h v EER X 2 2 E &G TH 505, AikEE Tl 1%
PY i a vy, AE:# Cid 0.5% PY £5#i~ AE 28 0.5% L 725 K 9 IZIRA LTz, AEGE
EATHOBRICAR YT 7 ar br— & LT0.5%PY EHUCBEsI O T LA AT 4 7 7 A

Thbd77Yn—A% 0.5%E AT L7z, WOAFICE 227 pH O T 440

Z, BOWREERGT-0I, HHICE TN D BEORE 2 K< 3 E L,

JCM1254 k& JCM1222 #k e TV JCM1217 BRIZHOWT, ETHIELEI T 121%%, TD
TN —ERARIL, AREEERHICIRINL CHERE21To7, BRI, 8RR
< % McFarland ®2o 176 McFarland 2 & [RIFLE O L 722 X 5 \TINZ D B %
LU, AEEEBHLARE O R OE BN EENEIE—E LD LI Lz, 29 LTHRL
%13 bifidobacteria O E ¥ E LT 1 mL %470 10*E#{#% (240295, bifidobacteria 1%
OO OERIEIHKNIRE T TIT o720, Zu—TRy 7 ANICERZT A& B L TIT
oz, Ta—TRy 7 ANOEFEFRE L oxygen gas meter OX-94G  (BRuf etk
SAk, HR) ERAVCCHEE Lz, BRRESEEITY A8y 78k 27 4 (BD, USA) %M
WTAT o7, BEROAEERIEL, JCM1254 £k, JCM1222 k& ©12 37°C, 48 FFH DB
BTV, AR SRR T E 21T o7,

bifidobacteria D IEFEZARHE T 2 NROAWATAN L7280, KRR EAT > T-BROK kL
DIERZIRO L H I LTl U7z, AEERAG 0 Rl & & TIRROERZ RO D720, £
NENOEERZ GAM FEREG (HKEEERARAE, B0 128 LT, FSRMAOHR

BRZITV, an=—hvr MaefTolz, WIHRIE, B TR OREEZ HBRGROR
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BTHDZETRDI, RUT47arbu—E LTHWET 7Y m—2|Z X% 853
L L THEICEIM L2 %E, AE 3R R IEERN R 2 R D & LTz,
9) HralaLet

B TCORBRKERIT 3 RILLEATV, P AR R TR Lic, BRAEHRKE L AE ORlE)
53HT X% O bifidobacteria & BE#RIZ &3 2 HFEIEEN RIS OV T t-REZ IV, Z Offi4
TORERIE 3 FEM T 57200, Tukey HEZ MV, AEAUESWE LTz, HEHAET Y

7 hiE, SPSS Version 21 (IBM SPSS 21, Inc. USA, 2012) % L7-.
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3-2 R

1) AE OFHEL & MR ST

ET U RO, BYHHECRY 7= ) —ANEER TS 08 - Lo nT
W5, £ DT =) = LAWE, SRS L BITHA L ), 2 2 EERE T
M3 % LINELT 100 50N H D DITH L3, F— ~ 7 L—THiIE, %E L E
B2 Z L NARETH 5(32.50.07 g/100g) ¥, & 524 — b7 L— T HIHITIEERT L
AV, AEEAHERT 2 2 &R BMBHESRY 7 = /) — LV ZFRFCHR L Z L8 TED
72, OHLOREMSDEMIZHEL TWD, BLEDZ &b R U OWGREIRNE A A
— b7 L—THIH L, A SRS S C AE Ol & 0T L= (Table 2), #ufies
e b AE % i35 L, AE TiE AE-IDF &R Y 7 = ) —AREEICED L=, AE-
SDF ZAEICHM LTc, BouThEoX N7 8, JBE, ¥ MAT e — V&IITAEEITR D

27,

2) AE I T v R ORRICKIT T 5

AE 24T 2 2 L3, REINEEGSE RISV ET 2008 ) a i, fEHikH
t, RTORTIMIFBE SR -Tz, KRELMITFQLITRT L5 IC3HOMICAE
ZITRBO bNRpoTe, FFEHERE, ITHER, EHEECHLTLAEERETRDDL
NZpinolo, fREY AE T, REBICEGE&ICEEL G RN LR b e -

7‘4
—o
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Table 2. The composition of lyophilized pea pods and AE

Components Lyophilized pea pod AE
Reducing sugar 335.0+52.3 528.8 +89.3
Protein 51.6+5.9 3251120
Total lipids 33.3+23.1 120+2.1
Sitosterol 04+0.1 1.1+£03
Polyphenol (mg of GAE?) 1144+ 0.4 17.6 £ 14.0*
Vitamin C 18+0.1 0.2+0.2*
Soluble dietary fiber 8.1x+0.7 91.7£0.8*
Insoluble dietary fiber 292.0+7.3 48.7 £1.8*
(mg / g dry matter)

Values are means £ SD (n=3). T test was conducted.

*Asterisk indicated significance, compared with lyophilized pea pod (p <0.05).
AE: Autoclaved extract of pea pods.

a: Gallic acid equivalence.
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Fig.1. Effect of AE on the body weight gain.

Body weight of each group was weighed three times a week.

Values are mean + SD.

(Control group : n=5, HS group : n=5, HS+AE group : n=5.)

HS: high sucrose, AE: Autoclaved extract of pea pods, HS+AE: HS containing AE.
Start: It is a day which began to take the experimental diet.
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3) MbEME, MmiEFASE, AFEPASEICKT 5 AE 0%

AE 75 (gEfE, MmigHAsE, IFMFIsEIcEB8s 52 502, mbEE (Fig. 2)
(X, 3#EM (Control #, HS#, HS+AE #f) TOAEEITRD LN -7, MEHFO
U Z VY RgE (Fig. 3) 1XHS Ll LT HS+AE BECHRIIET L, oL X
Fo— e (Fig. 4) 13 HS BE L ol LT HS+AE £ & Control BECHEICIE T L=,

Ao IsE & (Fig.5), U ZVUtJ F&E (Fig.6), RaLarn—IL&
(Fig. 7) 2B T 3 BEMIOA BRI LN M - T, FEEN D, AE TMBEECHF

PRI IE A2 5 2 700y, MIETIEEICITRELE 5252 LR LN 7o T2,

4) FEMEPNEE & RS &Ik % AE D8

I3 FAREAME T L2 ZK & LT, AE 12X 2 38 T o5 IR BE O HEHEEE AN HER]
SN OBETONTES & & IR E LI~/ (Table 3), AE ORI L - THEE
f, Kok (%) (2 3BEMOZET RN, BERRIFERE (ng) 1%, HSHEL A
HS+AE BECITAEICHM L7z, S 612, EERELZ 5D 5EERE (%) b HSHEC

N, FREICEML, Control BEL LT RY 7 V&Y & (%) bHAEEICHEMNLE
2, Al ATu— Vi (%) TMER AR Ls, 72, EBEEEE (ug) IFAER
LR LN o T, ZORERN D, HSHAE BECIT3EME Pl E PR B3 8N L7z 2

EPHLMNE o T,
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Fig.2. Effect of AE on serum glucose levels.

Values are mean £ SD (n =5).

Tukey’s test was conducted.

HS: High sucrose, AE: Autoclaved extract of pea pods,
HS+ AE: HS containing AE.
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Fig.3. Effect of AE on serum triglyceride levels.

Value are mean + SD (n = 5).

Tukey’s test was conducted. *Asterisk denotes significance at p < 0.05.
HS: High sucrose, AE: Autoclaved extract of pea pods,

HS+ AE: HS containing AE.
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Fig.4. Effect of AE of pea pods on serum cholesterol levels.

Values are mean £ SD (n =5).

Tukey’s test was conducted. *Asterisk denotes significance at p < 0.05.
HS: High sucrose, AE: Autoclaved extract of pea pods,

HS+ AE: HS containing AE.
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Fig.5. Effect of AE on total lipid contents of liver.
Value are mean + SD (n = 5).

Tukey’s test was conducted.

HS: High sucrose, AE: Autoclaved extract of pea pods,
HS+ AE: HS containing AE.
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Fig.6. Effect of AE on triglyceride contents of liver.
Values are mean £ SD (n =5).

Tukey’s test was conducted.

HS: High sucrose, AE: Autoclaved extract of pea pods,
HS+ AE: HS containing AE.
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Fig.7. Effect of AE on total cholesterol contents of liver.
Values are mean £ SD (n =5).

Tukey’s test was conducted.

HS: High sucrose, AE: Autoclaved extract of pea pods,
HS+ AE: HS containing AE.
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Table 3. Effect of AE on the feces profile.

Groups
Feces profile
Control HS HS+AE
Fecal wet weight , g/3 day 6.87+1.34 6.85+1.86 6.64+0.90
Fecal water contents, % of wet weight 22.4+£3.44 21.43+7.80 20.07+3.21
Total bile acid , pug/3 day 236+96.2 168+57.2 178+45.9
Total lipid , mg/3 day 356+93.02° 319+80.52 488+117°
Total lipid, % of wet weight 5.21+1.08 % 4.73+0.812 7.55+2.24°
Triglyceride, % of wet weight 0.45+0.132 0.58+0.15% 0.69+0.08°
Cholesterol, % of wet weight 0.3310.07 0.43+0.14 0.62+0.23"

Values are mean £ SD (n = 5).Tukey’s test was conducted.

Different superscript means significance (p<0.05.).

*p value versus control was p=0.059.

HS: high sucrose, AE: Autoclaved extract of pea pods, HS+ AE: HS containing AE.
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5) AE XU AE HUREMIMEHEDS U /X — ¥ DIFHEIC 5 2 2 7%

7 v b7z invivo OEBR T, HS+AE BiiE HS BEICH A THEICIIEIEE MK T
L7z (Fig.3), &5612, HS+AE O #EM P E &M L7 (Table3), Zi 6 DfiR
225 AE I X D M{EREIR T OERIL, BN TOY S—BEHEEEFICLD N 7B R
& AE ICX o THAESND ALV AT B — L OFEMBE~OYMES NS 5720 & FREAL, U
R—PBIEME L N2 L AT 71—/ LIRS F1O invitro 12351 5 ER &2 1T o 7o, BERKRR T
AE RN E AE BNz T, IRINC K> TU R—BIEENME T L7z, AE, AERP, AE-
SDF #Zzn2hn 40mg N L 72354, £ ToREHIB W T Y _—BiEIE (%) &
IO b oTz, LavL, 80mg @il L7254 Tk AE40%, AERP 70%, AE-SDF

60% DA 7R U S—BIHMELEN D bz (Fig.8), 72, AERP TiEMEIZ EA L
reted, RY 7= ) =MV R—BIEEREZ AL T RN EE2 bNhD, #R1S, AE

FUAR—BIEMRERH Y, TOEROERENIRY 7=/ —LTld/e< AE-SDF ThH

L ENRIRES NI,
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Fig. 8. Effect of AE on lipase activity in vitro.

Inhibition of lipase activity was determined as the reduction of activity induced by AE.
Experiments were repeated more than three times.

*Asterisks denote significant differences versus 0 mg/6 mL (p < 0.05).

AE: Autoclaved extract of pea pods, AERP: AE which removed polyphenol,

AE-SDF: Soluble dietary fiber from AE.
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6) AE K& O AE R BEWfkiMED = L 27 v — LIRS 1E

invitro ® =2 L 27 o0 — VEERTIE, = L AT 0 —/LERINERO AE TN &
T, AE2,000mgiFic k> CTIerthoa L 2T — L &RAEICHEHY L, E56IC
AE-SDF Tl3fg BRIz onzein-722, AE-IDF 100 mg imNcliia L 27 —v
Rix, AECED L (Fig. 9),

FERNS AEIZa L AT o —VREERR®H Y, £DOERKSIT AE-IDF ThHho &E X

bz,

7) FISH %1z X % bifidobacteria o352

BB bifidobacteria & clostridia D E#(Z 1T AE OFHUZ & - T HS+AE FED
bifidobacteria 2SR EHIC 5 2 EIAIE, HSHEL Y bAEICHMLE (Table4), —7,
clostridia i EEUITIRAEH A 2 7= L7z,

fERMNG, AE 1% bifidobacteria #/E{EHERN R A H T2 Z ENRHL MM E 2o T,

8) AE o bifidobacteria F#kIZ 3% HEFE{EHE RN R

NOEFFERE NS, AE IXEN T bifidobacteria DA (EtET 5 Z L B L E 72
-7-, = ZT, bifidobacteria E#kOHEIHIZ L - T AE OHFEIREZ FIE VAL B D
DNE 9 Hvinvitro THRES L7 (Table 5), AENE, & FOBWNIZAAET S B. bifidum
JCM 1254 & B. longum subsp. infantis JCM 1222, B. longum subsp. longum JCM 1217

AWV THBREES R O 5008 9 vt L7z (Table 5),
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ROF 4 7arvia—nb L7 va—2 kL, AE X JCM1254 kA& 7t

JfEtE AR L7z, LanL, JCM1222 #k, JCMI1217 BRICIIA B/ HietE 2 /R S 72

ST, ZOREENS AE (ZHE o bifidobacteria EfE I xf U CHIGE A R4 5 2 L 23

YR OVAEY o
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Fig.9. Effect of AE on cholesterol adsorption in vitro.

A cholesterol micellar solution was prepared, and cholesterol adsorption experiments
with AE, AE-SDF, or AE-IDF were conducted.

*Asterisks denote significant differences versus 0 mg/7 mL (p < 0.05).

AE: Autoclaved extract of pea pods, SDF: Soluble dietary fiber from AE,

IDF: Insoluble dietary fiber from AE.

33



Table 4. Effect of AE on Bifidobacteria and Clostridia in the cecum

Groups
Cy3/DAPI
Control HS HS + AE
Bifidobacteria 0.186+0.0462 0.178+0.050? 0.239+0.053°
Clostridia 0.234+0.056 0.223£0.050 0.215+0.043

Values are mean + SD (n=3/group). Tukey’s test was conducted.
Different superscript means significance (p<0.05).
Cy3/DAPI: Bifidobacteria or Clostridia / Total microbiota

HS: High sucrose, AE: Autoclaved extract of pea pods,
HS+ AE: HS containing AE.

Table 5. Effect of AE on the growth Bifidobacterium longum JCM1217 and
Bifidobacterium infantis JCM1222, Bifidobacterium bifidum JCM1254.

Growth rate*

JCM 1217 JCM 1222 JCM 1254
Lactulose 3.3+25 114.6+103.1 24.2+10.52
AE 10.7+18.5 34.0458.9 295.6+162.4°

*The number of bacteria after incubation / the number of bacteria before incubation.
Tukey’s test was conducted.

Different superscript means significance (p<<0.05).
AE: Autoclaved extract of pea pods.
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P

HEAE B
AW HiZ, Exr RUOKEZEIFAL, SHICROA— k7 L—7HiHHHi
IR AL & L CIEH CX 20595 2 Licdh D, 2070 AE ERUIC K 2 fHEH
HEHFIZDONTT v FZRO 3BT TEBRE M L, #if L7z, AIN-93G #HL#EL L
IfiktE 5% -8 % Control #£ & L, mifEE%x LR S omy akE (HS) AR5 X727
v b HS Bt & HS &1 AE 23 L7= HS+AE Bt 3 B2 e L7z,

E l3HESHTORRTIZZ L a—2% 0N EATND Z &b, Jba—ATHERISH
T HEEEIESIED LY A 2 v s g (RGM) DS 59 & BRI EE (2 S u T hlk L
2. B hOHE, RGM O Fiiz 5] & kL 2§ H KMBEEA &L, 0.99/kgBW ThH 5 &l s
N, E5HIZRGMB5%DEFEMNTIE, 1IEDT v F AL LIEET 5 & BEIBOIERA R ST
5, Z v F® RGM D KEMEN &L, KEN»H%2 0.309/3009 (5 v FOTHAE) &
HETx D, Ty MI1 B Y70 309 Ok AT 5720, AE3%DRMTIEL A
U720 099 » AE ZEELCW\5, ZO&EIFERO RGM O KIEIEA &LV £<, K3
R TH S, L, oS TIZREBIORINESBYHECR Y 7 = 7 — VEIEO TN T
1% 0.1~1%%9), Hio X 5 22IRAMTIE 3~10%M40 L iF ks < BE S, WY FH
T Z L Tunveuy, AR TR, BT ORE RS AE IZEMMHEZ T T2 <, BIohiE
Bax RIEREENTOBIRAMTHY, R) 7=/ — AL bbTnThiNEEN T,
filkl 100 g 247-0 © AE IRINE% 3% L Li=Di, BWHERICRY 7 = 7 — L Ol R
BRI FHZ T2 RO TWD Bz Lo AE RS Tld < REWTH

HIEEBELIZNLTHD,
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T H, 2 TORCHREZLCHEHEREICB L CEIER <, FL TR LEZ 57220
ST, & BICHEEIRC I TEERE PRRENS, I, SHOEREOERHNPH CELTLEE
SEITFRD BRI T,

ARFFET, MIFERY 7V ) Féa X7 a— L iEiE HS B & T HS+AE BETit
AEIC BRI ST e, BRI, L U CRIFESOIRI IR 2 PRl 5 & TR
R LTHIFEZIE T E®5 22, AT, HS BT HS+HAE B (i
HERPRE BT ER 220 o 7oy, BEFRIFE R EITA BTN Lz, ZORRNG, ImiE
FEE R IR EPRIFEIREOHE M L > TR T L7e B2 65, L, FEEFO K
V7 VRY FREERI VAT o — L RIEEERHINERD beh o i, 20T, HE
FOMIEE R, MY ZUt) FE, RalAFn— L RE2EHEERY -0 0EE (%)
L, HO 3 MOtz 1T o7, ZORE, FEF Y 77Uk F& (%) 1% Control # &
LT HS+AE BECHEICHEREYS -0 OGRABMNET L, Sbic, #EEhRaL
27— (%) 1%, Control BEIZ T HS+AE BECHME R b7 ) O & RSB
(p=0.059) %77 L7z, ZOZ &ind AEIC &2 Mg PIE O ERHmEIE, 36D 5O HH
LBbY DD ERER SR,

VAR—=RIE, NI 7YY REIARSEST S -0, IHHEBARE SN D L EEP~D R Y 7
V) REEBINT 5 EHEI S D Z 2 hvn AE 10X D ) S—BIEHEERIC VTR
U7, RBENO Y S—PIEMIEER T, AE-SDF & AERP TiE, AE Z#INL T\
RN Y N —BEME & T 40%8L EOVEMERRE AR Lz, 2 ORER K O IEMEREFE O A B =

LA BTV, U R—EIEMIREIZAE L0 6 AERP O 503E <, BN
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IR % & E 2 b, AERP 23, U S—PiEMLEZR L7-8H & LT AE FToRYik
HOTTHLEHROE Y AE-SDF OWBESHMIIC LR L2 itk B2 LD,
SDF R Y 7= /=i, U A—BIREEELZFEO LV BiENH 5 349, Slanc 513,
Fx o R (Pisumsativum) O#ED A % 7 — U3 ikBRE N T U S —BiEME L E 2 oR

L, N6 RY 72 ) = Z 0 BRWIZEOIHMIT = b —L & TR
2 A0%AIETH o7 L LT 5 %0, g Ny (Pisum sativum) % & T OHEY)
X, 7=/ —ABEEALTEY O, FbRY 7=/ —ANEER TS, AERP TiF
ML= AR~ 7= 2 LD AE F1OHE Y 7= ) — g ) S — IR E 2R S 220 LR S
Niz, ZOBEME LTAH— 7 L—THHIC L5 TRY 7 = 7 — VB REEN, HiEiRZ(l
Lz engzbhs ),

BWHE, B2 SDF PR Y 7 = 7 — /Ui a L AT o — VoI R 2 Th S8 5 2 LS
WL SN TV ) AR, RBRENTAE ZaL AT —LalE LT, 3%
3-1 DFEBRFIED 6)D = L AT 1 — VIREEH O IR TIE, 2,000mg @ AE 12 X > T 30%
PLEDa L AT u— A8 Sz, 72, AE-IDF100mg AL A7 o — L& G &K
HLIZTEw, AE-IDE A a L A7 — /L2 RE LTS EHERI L 7o, —BICI3KS 25 A
72 SDF OHin I ko Ta L xT o — 20+ % 28, ABFJETIE AE-IDF 23F &7 =
VAT 0 — MR ETEE AR L2 2 2D, AE-IDF (Za L 27 o — A dRft 2 e+ 25 L &
Zbhb,

F—= 7 L—=TRIIZ L > TRESNESTEICEEND T I VBBV Y 2 v U bEY

DOEEIIET S 889 F BEAkEIA— I L—T LWy ISR TH
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— N7 L—T Lz PV TR E DS % %9, 2oz Lic kv, SEOERTH AE-
IDF T2 L 27 0 — A WEERNAR LN ZOEA— 7 =712k > T AE-IDF o#5tt S
B L7ZoTIERnhtEz6h5,

AROFEBRTIE, SD T v MI1AICTFHE L T30 gOEREZERLTEY, Fv b
AAE % 1H0.9gfERTSE, AE- SDF (390 mg, AE-IDF 145 mg Z#EHR L T\ 5%
Z iz b, Invitro 3R T AE-IDF 33 L AT 0 — LA A BT UT-As R & il
HE, Rtk Thb iy, AE OBREMET 5 Z & TlHEND AE-IDF A=z 27 o
—NWEWETDHZ IR BERAPEET 52 &N TE LB HND,

72, AWZET, 3 A L TRECHEBHENEICAEEITRD bR o7z, Zhb
DFERINS AE P ERCEEHEIIC B Z 52 0 EE 2 5,

%33 32 DFEBRFERED D)6 AE IZHMAT o — LD 1 H5>ThHHY FATu—1L &5
ANTWBZEBRHALMNC ST, & F 27— 13 Pisum sativum Offi+ LRI EN 5
ERBESNTND O, AT AR L ) =L, BTOa L AT LRI E
HET L2 ZLICL o ThHFRBO 2 L AT 0 — WK T2 67063 2 ENFEA SN TEY,
-+~ AT mr—L (0.4MM) 1L, BIEIRET L Ta L AT v — )L ORMEE % 43%(K T &+
HoEnTEE ™, AELQItiEy hAFr—ARBEZ1imgash, 0T 25mM
ST 5720, BENOa L AT o — VOEMEITKTL, BEF~0a L 27 m—L4E
MXHINT 5 LIS D, LavL, HS+AE BEO#E R =2 L 2 7 o — L gRilit 3 B 72 1

MzRS 2o lelzdd, v P AT u— VORI RN EEZBND,
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AE %, BB bifidobacteria Z 8N = 5 )= 2 £5>, bifidobacteria i%, &
FEICHETH D Z Enmen TRy, bifidobacteria (2 k- TiiiE= L AT o — LMK T4
5LEOWELHD P, AE OO R TIE, Fvr—2n3B5n7 (2.520.61 mglg).
FouA U SRE, LA AT 4 7 AEEE RO ENRENTVS B, F7, invitro
D FEERT bifidobacteria (%, = L A7 v — L AW L7z Hlc B W Ta L AT v — L2 %1l
THZLICKY, BHHOaL AT o — L RIEOK T2 b5 LT05 ¥, Zo%HRTH
BV AT a— VREMET LIZICH b 5T, #EEPRa L 270 — LENEEICH
L7270 o 7= D1, bifidobacteria 23 = L 25 o — L 2 RFF L L TEL LI EHE SN 5,

ZNETORBRND, AE PRAEW Th 2 720 MG FAREAR N OR R 2K 1% FET 5
ZEFE LW, 7, ZOERTIIATIEE &R E P REICIIAE R EIE LR
hol, Z0H, AEIZE D HMG-CoA V ¥ 7 #—EBDfHESS CYPTAL iEMEIC L 5 H
T BRERR A~ DRSO W TR 72 o 72,

AE DR Y 7 = ) —VE R, RGN L T L7223, AE-SDF & &% 10 £524
ESHIMULTZ, —J7, FU &9 Tl RN CoMERZIT -2, JHEETARIIELN
Bhhole (FT—XITRST), 2O ent, B RUoRI4— 7 L—7#lE+5%

TRy, EMTRIEEEZRIOL B BND, LnL, BRD X HICET L R OFITIE
RV 7z /)= AREENTEY, R 7=/ — VIS5 EIOERRERKC Y S—BiEME
LTV AT B VRFEEE RO b O b IHET 5 08, SmEosicrr, 120C, 30 4
TH— 7 L—THiH & T o772, KU 7= ) — ORISR L TR~ itk 2R &

7ol B LD, ELU RUDKOEMMHEE RY 7= 7 —dD 2 SDOIEME

39



FLGIEHTINE, ARIOA— 7 b= &0 bl 2R K T & DREHE &R
EORHBULETH D,

ABRT, Ry RUOKOA— 7 L—T7#iliE, iEHo b 7€) oo L
AT —VREZ 2 hr— T 52N TELHIEREFFOZEEM LN LI, B,
FEA~ORIFEL MY 70 v ) FOFERPEEN, AE TRV sBalA7Te—1ro
HEt 2 s, SBNAYH < bifidobacteria DS+ Z L bW OENE o
7o

ULDOFRNS, FExr RyOKOA— 7 L—7 Il 2 @B i & LT

EHTELAREMDR DD EEZXBND,

40



5| Lk

1) Tamura T, Inoue N, Shimizu-1 A, Tadaishi M, Takita T, Arai S and Mura K: Serum
cholesterol reduction by feeding a high-cholesterol diet containing a lower-
molecular-weight polyphenol fraction from peanut skin.

Biosci Biotechnol Biochem 76: 834-837, 2012

2) Shimizu-l A, Udagawa H, Kobayashi-H K, Mura K, Tokue C, Takita T and Arai S:
Hypocholesterolemic effect of peanut skin and its fractions: A case record of rats fed
on a high-choesterol diet. Biosci Biotechnol Biochem 73: 205-208, 2009.

3) TamuraT, Inoue N, Ozawa M, Shimizu-1 A, Arai S, Abe N, Koshino H and Mura K:
Peanuts-skin polyphenols, procyanidin Al and epicatechin - (4—6) - epicatechin
(2p—0—7, 4B—8) - catechin, exert cholesterol micelle-degrading activity in vitro.
Biosci Biotechnol Biochem 77: 1306-1309, 2013

4) Roldan-M E, Krath B N, Poulsen M, Binderup M-L, Nielsen T H, Hansen M,

Barri T, Langkilde S, Pilar C M and Sanchez-M C: Effects of an onion by-product
on bioactivity and safety markers in healthy rats. Br J Nutr 102: 1574-1582, 2009

5) KimJ, Cha Y-J, Lee K-H and Park E: Effect of onion peel extract supplementation
on the lipid profile and antioxidative status of healthy young women: a randomized,
placebo-controlled, double-blind, crossover trial. Nutr Res Pract 7: 373-379, 2013

6) Yuji K, Sakaida H, Kai T, Fukuda N, Yukizaki C, Sakai M, Tsubouchi H and

Kataoka H: Effect of dietary blueberry (Vaccinium ashei Reade) leaves on serum

41


http://www.ncbi.nlm.nih.gov/pubmed/?term=Yuji%20K%5BAuthor%5D&cauthor=true&cauthor_uid=23391532
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sakaida%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23391532
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kai%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23391532
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fukuda%20N%5BAuthor%5D&cauthor=true&cauthor_uid=23391532
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yukizaki%20C%5BAuthor%5D&cauthor=true&cauthor_uid=23391532
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sakai%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23391532
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tsubouchi%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23391532
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kataoka%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23391532

7)

8)

9)

and hepatic lipid levels in rats. J Oleo Sci 62: 89-96, 2013

Kosmala M, Zdunczyk Z, Kolodziejczyk K, Klimczak E, Juskiewicz J and
Zdunczyk P: Chemical composition of polyphenols extracted from strawberry
pomace and their effect on physiological properties of diets supplemented with
different types of dietary fibre in rats. Eur J Nutr DOI 10: 1007/s00394-013-0557-z,
2013

Park H J, Jung U J, Cho S J, Jung H K, Shim S and Choi M S: Citrus unshiu peel
extract ameliorates hyperglycemia and hepatic steatosis by altering inflammation
and hepatic glucose- and lipid-regulating enzymes in db/db mice. J Nutr Biochem
24:419-427, 2013

LimD W, Lee Y and Kim Y T: Preventive effects of Citrus unshiu peel extracts on

bone and lipid metabolism in OV X rats. Molecule 19: 783-794, 2014

10) Kim S H, Hur H J and Yang H J: Citrus junos Tanaka peel extracts antidiabetic

effects via AMPK and PPAR-y both in vitro and in vivo in mice fed a high-fat diet.

Evid Based Complement Alternat Med 8: 921912, 2013

11) Ding X, Fan S, Lu Y, Zhang Y, Gu M, Zhang L, Liu G, Guo L, Jiang D, Lu X, Li Y,

Zhou Z and Huang C: Citrus ichangensis peel extract exhibits anti-metabolic
disorder effects by the Inhibition of PPARy and LXR signaling in high-fat diet-

induced C57BL/6 mouse. Evid Based Complement Alternat Med 10: 678592, 2012

42


http://www.ncbi.nlm.nih.gov/pubmed/23391532
http://www.ncbi.nlm.nih.gov/pubmed/?term=Park%20HJ%5BAuthor%5D&cauthor=true&cauthor_uid=22694954
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jung%20UJ%5BAuthor%5D&cauthor=true&cauthor_uid=22694954
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cho%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=22694954
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jung%20HK%5BAuthor%5D&cauthor=true&cauthor_uid=22694954
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shim%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22694954
http://www.ncbi.nlm.nih.gov/pubmed/?term=Choi%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=22694954
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ding%20X%5BAuthor%5D&cauthor=true&cauthor_uid=23320036
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fan%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23320036
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lu%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=23320036
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=23320036
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gu%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23320036
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20L%5BAuthor%5D&cauthor=true&cauthor_uid=23320036
http://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20G%5BAuthor%5D&cauthor=true&cauthor_uid=23320036
http://www.ncbi.nlm.nih.gov/pubmed/?term=Guo%20L%5BAuthor%5D&cauthor=true&cauthor_uid=23320036
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jiang%20D%5BAuthor%5D&cauthor=true&cauthor_uid=23320036
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lu%20X%5BAuthor%5D&cauthor=true&cauthor_uid=23320036
http://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=23320036
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhou%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=23320036
http://www.ncbi.nlm.nih.gov/pubmed/?term=Huang%20C%5BAuthor%5D&cauthor=true&cauthor_uid=23320036

12) Sembries S, Dongowski G, Jacobasch G, Mehrlander K, Will F and Dietrich H:
Effects of dietary fibre-rich juice colloids from apple pomace extraction juices on
intestinal fermentation products and microbiota in rats. Br J Nutr 90: 607-615, 2003

13) Iwata E, Hotta H and Goto M: Hypolipidemic and bifidogenic potentials in the
dietary fiber prepared from Mikan (Japanese mandarin orange: Citrus unshiu)
albedo. J Nutr Sci Vitaminol (Tokyo) 58: 175-180, 2012

14) BMOKEER, &idh ) YA 7 ) EBDE  CPRRI2GEAS 1167, PRk 134:5H 1 A fifT)

http://www.maff.go.jp/j/shokusan/recycle/syokuhin/

15) BAMOKEER, RAMBEEMEORIRIE (AL 25 4EFEHER)
http://www.env.go.jp/recycle/food/h25_flow.pdf

16) JRMOKER, RaEEWFEOFAFMED BAEICHOWT CEk 27 47 HAR)
http://www.maff.go.jp/j/shokusan/recycle/syokuhin/s_info/saiseiriyo_mokuhyou.
html

1) HEET, BRXbOOLT %7x{Zx57uy = b (FRk 24 4 10 A 17 A&
37)  http://www.caa.go.jp/adjustments/index_9.html

18) Chanet A, Milenkovic D, Deval C, Potier M, Constans J, Mazur A, Bennetau-P C,
Morand C and Bérard A M: Naringin, the major grapefruit flavonoid, specifically
affects atherosclerosis development diet-induced hypercholesterolemia in mice.

J Nutr Biochem 23: 469-477, 2012

43


http://www.env.go.jp/recycle/food/h25_flow.pdf
http://www.ncbi.nlm.nih.gov/pubmed/?term=Potier%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21684135
http://www.ncbi.nlm.nih.gov/pubmed/?term=Constans%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21684135
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mazur%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21684135
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bennetau-Pelissero%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21684135
http://www.ncbi.nlm.nih.gov/pubmed/?term=Morand%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21684135
http://www.ncbi.nlm.nih.gov/pubmed/?term=B%C3%A9rard%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=21684135

19) lio A, Ohguti Y and Nozawa Y Hesperetin upregulates ABCA1 expression and

promotes cholesterol efflux from THP-1 macrophage. J Nat Prod 75: 563-566, 2012

20) Mulvihill E E and Huff M W: Protection from metabolic dysregulation, obesity, and
atherosclerosis by citrus flavonoid: activation of hepatic PGCla-mediated fatty acid

oxidation. PPAR Res 9: 857142, 2012

21) Goldwasser J, Cohen P Y, Yang E, Balaguer P, Yarmush ML and Nahmias Y:
Transcriptional regulation of human and rat hepatic lipid metabolism by the
grapefruit flavonoid naringenin: role of PPARa, PPARy, LXRa. PL0S One
5:e12399, 2010

22) Cho L J, Lee C and Ha T Y: Hypolipidemic effect of soluble fiber isolated from
seeds of Cassia tora Linn. In rats fed a high-cholesterol diet. J Agric Food Chem 55:
1592-1596, 2007

23) Kim M and Shin H K: The water-soluble extract of chicory influences serum and
liver lipid concentrations, cecal short-chain fatty acid concentrations and fecal lipid
excretion in rats. J Nutr 128: 1731-1736, 1998

24) Chen H-L, Haack V S, Janecky C W, Vollendorf N W and Marlett J A: Mechanisms
by which wheat bran and oat bran increase stool weight in humans. Am J Clin Nutr
68: 711-719, 1998

25) Moundras C, Behr S R, Remesy C and Demigne C: Fecal losses of sterols and bile

44


http://www.ncbi.nlm.nih.gov/pubmed/?term=Balaguer%20P%5BAuthor%5D&cauthor=true&cauthor_uid=20811644
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yarmush%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=20811644
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nahmias%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=20811644

acids induced by feeding rats guar gum are due to greater pool size and liver bile
acid secretion. J Nutr 127: 1068-76, 1997

26) Nishina P M and Richard A F: The effects of dietary fiber feeding on cholesterol
metabolism in rats. J Nutr 120: 800-805, 1990

27) Ruiz-R B, Quintela J C, de la Fuente E, Haya J and Perez-Olleros L: Insoluble carob
fiber rich in polyphenols lowers total and LDL cholesterol in hypercholesterolemic
subjects. Plant Foods Hum Nutr 65: 50-56, 2010

28) Edited by Cummings J H, Rombeau J L and Sakata T Cambridge: Physiologiacl and
clinical aspects of short-chain fatty acids. Cambridge University Press, p.90-91,
1995

29) Adam A, Levrat-V M-A, Lopez HW, Leuillet M, Demigne C, and Remesy D:
Whole wheat and triticale flours with differing viscosities stimulate cecal
fermentations and lower plasma and hepatic lipids in rats. J Nutr 131: 1770-1776,
2001

30) Ikeda I, Imasato Y, Sasaki E, Nakayama M, Nagao H, Takeo T, Yayabe F and
Sugano M: Tea catechins decrease micellar solubility and intestinal absorption of
cholesterol in rats. Biochim Biophys Acta 1127: 141-146, 1992

31) Lilya V, Zahari V, Borislava D, Slavka T, Nikolai D and Simeon S: Mechanisms of
cholesterol and saturated fatty acid lowering by Quillaja saponaria extract, studied

by in vitro digestion model. Food Funct 6: 1319-1330, 2015

45


http://www.ncbi.nlm.nih.gov/pubmed/?term=Fecal+Losses+of+Sterols+and+Bile+Acids+Induced+by+Feeding+Rats+Guar+Gum+Are+Due+to+Greater+Pool+Size+and+Liver+Bile+Acid+Secretion.
http://www.ncbi.nlm.nih.gov/pubmed/2164080

32) Hu G and Yu W: Binding of cholesterol and bile acid to hemicelluloses from rice
bran. Int J Food Sci Nutr 64: 461-466, 2013

33) Nsor-Atindana J, Zhong F and Joseph Mothibe K: In vitro hypoglycemic and
cholesterol lowering effects of dietary fiber prepared from cocoa
(Theobroma cacao L.) shells. Food Funct 3: 1044-1050, 2012

34) Manisseri C and Gudipati M: Prebiotic activity of purified xylobiose obtained from
ragi (Eleusine coracana, Indaf-15) bran. Indian J Microbiol 52: 251-257, 2012

35) Bordoni A, Amaretti A, Leonardi A, Boschetti E, Danesi F, Matteuzzi D, Roncaglia
L, Raimondi S and Rossei M: Cholesterol-lowering probiotics: in vitro selection and
in vivo testing of bifidobacteria. Appl Microbiol Biotechnol 97: 8273-8281, 2013

36) whEE=, SR LIRS i, B JREE DI, 2R pl34, 1996

37) BURHCET O AR A, PR 264EEER AL pEH fibiRt, (201542121 2 A Aa3R)
http: // www .e-stat. go .jp / SG1 / estat / List .do?lid=000001141603

38) Duenas M, Estrella I and Hernandez T: Occurrence of phenolic compounds in the
seed coat and the cotyledon of peas (Pisum sativum L.). Eur Food Res Technol
219:116-123, 2004

39) Sankaran R P and Grusak M A: Whole shoot mineral partitioning and
accumulation in pea (Pisum sativum). Front Plant Sci doi:10.3389/fpls, 2014

40) Mateos-A |, Redondo-C A, Villanueva-S M-J, Zapata-R M-A and

Tenorio-S M-D: Pea pod, broad bean pod and okara, potential sources of

46


http://wrs.search.yahoo.co.jp/FOR=Rgd_x0ZV3ijJIGtAb6mfEfuPuheDSFHz19OmmeDsDlZmUygJTGawEoVaK5GkLVZh3LldgUQFLdXqWXxrGpKrS.XVSJOSwwjQxeqLCMfh5vo63a5Cew0NCZKPow4U66DS7xV4sF_Hu5tZ1sPf2l9F4IXzupcMzMR7OVI40lF8w9h39GbfZ.XlTRcbuPWs2NdrR7uW8ywtGfUPqEjwpg--/_ylt=A2RigBiIlmxXAAoA8oaDTwx.;_ylu=X3oDMTBtNHJhZXRnBHBvcwMxBHNlYwNzcgRzbGsDdGl0bGU-/SIG=11g6mc67b/EXP=1466835016/**http%3A/www.kenpakusha.co.jp/
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sankaran%20RP%5BAuthor%5D&cauthor=true&cauthor_uid=24795736
http://www.ncbi.nlm.nih.gov/pubmed/?term=Grusak%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=24795736
http://www.ncbi.nlm.nih.gov/pubmed/?term=31)%09Whole+shoot+mineral+partitioning+and+accumulation+in+pea+(Pisum+sativum)

functional compounds. LWT-Food Science and Technology 43: 1467-1470,
2010

41) Martin J M, Rittot M. de Abreu M C, Lansa M J, Vigas-Cerspo A M,
Alimedia J A, Freire J B and Bento O P: Dietary raw peas
(Pisum sativum L.) reduce plasma total and LDL cholesterol and hepatic
esterified cholesterol in intact and lleorectal anastomosed pigs fed cholesterol
-rich diets. J Nutr 134: 3305-3312, 2004

42) Spilemann J, Srangl G | and Eder K: Dietary pea protein stimulates bile
acids excretion and lowers hepatic cholesterol concentration in rats.
J Anim Physiol Anim Nutr (Berl) 92: 683-693, 2008

43) Bennett E J, Robetts J A and Wagstaff C: The role of the pod in seed
development: strategies for manipulating yield. New Phytol 190: 838-853, 2011

44) Mateos-A |, Redondo-C A and Villanueva-S M-J: Broad bean and pea
by-products as sources of fibre-rich ingredients: potential antioxidant activity
measured in vitro. J Sci Food Agric 92: 697-703, 2012

45) Iwata E, Hotta H and Goto M: The screening method of a bifidogenic dietary fiber
extracted from inedible parts of vegetables. J Nutr Sci Vitaminol (Tokyo) 55:
385-388, 2009

46) Babbar N, Singh O H, Kaur S S and Kumar B V: Influence of different

solvents in extraction of phenolic compounds from vegetable residue and their

47


http://www.ncbi.nlm.nih.gov/pubmed/15570030

evaluation as natural sources of antioxidants. J Food Sci Technol 51:
2568-2575, 2014

47)Prosky L, Asp N G, Furda I, deVries J W, Schweizer T F, and Furda I:
Determination of insoluble, soluble, and total dietary fiber in foods and food

products, interlaboratory study. J AOAC Int 71: 1017, 1988

48) Inagaki K, Nishimura Y, Iwata E, Manabe S, Goto M, Ogura Y and
Hotta H: Hypolipidemic effect of the autoclaved extract prepared from pea
(Pisum sativum L.) pods in vivo and in vitro. J Nutr Sci Vitaminol 62:
322-329, 2016

49) Mineo S, Noguchi A, Nagakura Y, Kobori K, Ohta T, Sakaguchi E and Ichiyanagi T:
Boysenberry polyphenol suppressed elevation of plasma triglyceride level in rats.
J Nutr Sci Vitaminol (Tokyo) 61: 306-312, 2015

50) Slanc P, Doljak B, Kreft S, Lunder M, Janes D and Strukelj B: Screening of selected
food and medical plant extracts for pancreatic lipase inhibition. Phytother Res
23: 874-877, 2009

51) Gusakov AV, Kondratyeva E G and Sinitsyn A P: Comparison of two methods for
assaying reducing sugars in the determination of carbohydrase activities.
Int J Anal Chem 10: 1155-1158, 2011

52) Lowry O H, Rosebrough N J, Farr A L and Randall R J: Protein measurement with

the folin phenol reagent. J Biol Chem 193: 265-275, 1951

48


http://www.ncbi.nlm.nih.gov/pubmed/?term=Kobori%20K%5BAuthor%5D&cauthor=true&cauthor_uid=26440637
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ohta%20T%5BAuthor%5D&cauthor=true&cauthor_uid=26440637
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sakaguchi%20E%5BAuthor%5D&cauthor=true&cauthor_uid=26440637
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ichiyanagi%20T%5BAuthor%5D&cauthor=true&cauthor_uid=26440637
http://www.ncbi.nlm.nih.gov/pubmed/?term=comparison+of+two+method+for+assaying+reducing+sugars+in+the+determination+of+carbohydrorase+activities

53) Folch J, Lees M and Sloane S G H: A simple method for the isolation and
purification of total lipids from animal tissues. J Biol Chem 226: 497-509, 1957

54) Roe J H and Mills M B: The determination of kiketo-1-gulonic acid,
dehydro-1-ascorbic acid, and 1-ascorbic acid in the same tissue extract by the2,4-
dinitrophenylhydrazine method. J Biol Chem 174: 201-208, 1948

55) Brat P, George S, Bellamy A, Chaffaut LD, Scalbert A, Mennen L, Arnault N and
Amiot M J: Daily polyphenol intake in France from fruit and vegetables. J Nutr 136:
2368-2373, 2006

56) Reeves P G, Nielsen F H and Fahey G C JR: AIN-93 purified diets for laboratory
rodents: Final reports of American Institute of Nutrition Ad Hoc Writing Committee
on the reformation of the AIN-76A rodent diet. J Nutr 123: 1939-1951, 1993

57) Yang M-H, Wang C-H and Chen H-L: Green, oolong and black tea extracts
modulate lipid metabolism in hyperlipidemia rats fed high-sucrose diet.
J Nutr Biochem 12: 14-20, 2001

58) Flecknell P: Laboratory animal anaesthesia 3™ Ed. Academic press, 2010

59) m HBUZ, A —B, HHhE—ER: BN T o—T OfffT -
qGinsitu g 7V XA B — a3 iE - IBNIEFMEE 18: 141-146, 2004

60) Hayashi H, Sakamoto M, Kitahara M and Benno Y: Diversity of the
Clostridiumcocoides group in human fecal microbiota as determined by 16S rRNA

gene library. FEMS Microbiol Lett 257: 202-207, 2006

49



61) Takada T, Matsumoto K and Nomoto K: Development of multi-colon FISH method
for analysis of seven Bifidobacterium species in human feces. J Microbiol Methods
58:413-421, 2004

62) frokimR: R (B0 WEE, KEL BARATE ME - B

[
ik
%
[1]
=
»
ng
beia

= o B AR, O, 240-244, 1982

63) Klepacka J, Gujska E and Michalak J: Phenolic compounds as cultivar- and variety-
distinguishing factors in some plant products. Plant Foods Hum Nutr 66: 64-69,
2011

64) Bito H, Hamaguchi N, Hirai H and Ogawa K: Safety evaluation of a newly-
developed dietary fiber: resistant glucan mixture. J Toxicol Sci 41(1): 33-44, 2016

65) Méité S, Bahi C, Yéo D, Datté J Y, Djaman J A and N’guessan D J : Laxative
activities of Mareya micrantha (Benth.) Mull. Arg. (Euphorbiaceae) leaf aqueous
extract in rats. BMC Complement Altern Med 10: 7, 2010

66) Fischer Ulrike A., Carle Reinhold and Kammerer Dietmar R: Thermal
stability of anthocyanins and colourless phenolics in pomegranate
(Punica granatum L.) juices and model solutions. Food Chem 1:138 (2-3),
2013

67) Daou C and Zhang H: Functional and physiological properties of total, soluble, and
insoluble dietary fibres derived from defatted rice bran. J Food Sci Technol

51: 3878-3885, 2014

50


http://www.sciencedirect.com/science/article/pii/S0014299910000798
http://www.sciencedirect.com/science/article/pii/S0308814612016469
http://www.sciencedirect.com/science/article/pii/S0308814612016469
http://www.sciencedirect.com/science/article/pii/S0308814612016469
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thermal+stability+of+anthocyanins+and+colourless

68) Branton S L, Lott B D, May J D, May J D, Hedin P A, Austin F W, Latour M A and
Days E J: The effect of nonautoclaved and autoclaved water-soluble wheat extracts
on the growth of clostridium perfringens. Poult Sci 75: 335-338, 1996

69) Campbell G L, Classen H L and Balance G M: Gamma irradiation treatment of
cereal grains for chick diet. J Nutr 116: 560-569, 1986

70) Schrick K, Cordova C, Li Grace, Murray L and Fujioka S: A dynamic role for
sterols in embryogenesis of Pisum sativum. Phytochemistry 72: 465-475, 2011

71) Matsuoka K, Kase A, Matsuo T and Ashida Y: Competitive solublization of
cholesterol/cholesteryl oleate and seven species of sterol/stanol in model intestinal
solution system. J Oleo Sci 64: 783-791, 2015

72) Lee D, K, Jang S, Baek E H, Kim M J, Lee K S, Shin H S, Chung M J, Kim J E,
Lee K O and Ha N J: Lactic acid bacteria affect serum cholesterol levels, harmful

fecal enzyme activity, and fecal water content. Lipids Health Dis 8: 21, 2009

51


http://www.sciencedirect.com/science/article/pii/S0031942211000355
http://www.sciencedirect.com/science/article/pii/S0031942211000355
http://www.sciencedirect.com/science/article/pii/S0031942211000355
http://www.sciencedirect.com/science/article/pii/S0031942211000355
http://www.sciencedirect.com/science/article/pii/S0031942211000355

#Af TE

FMNwmLE2ELODLIICHEVZOIHEREEIXEBEHY LT,
MPLFRFRFEFZBEFNEBORBAFHRICHEAL TEHOEZR
L*7,

AKXz BiWwWrErEE, xoZhstlHBues2BoELENA
HRBRICE#M T L E T,

A LICH L TR R IMELZHETE L, WABARITL XD K
#WmLET,

F, BEAMEEORAEAIZILODFEDE AL, EBREHY O H 5 M

Hl, RO L, ZLOTHHITLEYEHFHNZL LT,

52



