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1 E i

EHESEADOHBRNO LN AME (FUE ) 2380 72 v JEHI v B
BRRHS N7 &0, BEERBEFRIEORETCHL N2 Y, Zh
SORPITET AN/ERL TCOHLEEEOREIRVE, REINETLT
WOHIRHAREIE, ETAIROOENICTERAL TERELEZSGS, PLEE
WEDBEDPREIC 20 nd b EEEINTWD, AWM E O Y
PREZ S TeDIZIE, NETTHEHRLSEE~ORK S EET, HAIREHE
%(WH@&i?@nc@ﬁa%@ﬁ%%@%#io%ﬁmﬁbfwé”

WHO DFFICIEHE L T a0k, FEOMELZRE ST 25 AWM
ENHEEEMYE L TCONEHETHD, EREZSICHEELH 25 L
RENRLS RN MONTEY Y, KERKOHBMWE > - LHAEIZLD
JEE Y A7 DR LV b, D LAREREZHTZMHEHBNIERL, £
MHERICBOON TELEAMNEELPLNICR > TS, HATYH
2015 FEICIR B SN - EIED 5 5, 5 20% N BRI 72 - 12 2,

— T, HROBEKRKEALIT, 20174 11, RREFSICEHAINT

HPAEWE TaU 2F ) 1B LT, RFRMICIEANM IR 2 R E S,
ANDBRICEEBTIAEREND D LDV 27 FEMREREZEL B
RL, HTFTZIROETREORNKZHD THWEDN, TEFEARED L
NTWAHHEIESL Z W, RMES (EU) 2K TIX, ARSI ERILD
m%ﬂm;ofmﬁ%ﬁmﬁt FHIZE D NOREFICKT T 2281305
MTohDERmM T ok’ , KEREHVW TOPEME OIRTE -
% 2006 4 1 H2b2mMICEIEL TS, HEEORICHT H2LEE
ALY ~EBEELTT, BEFBWICET L EEOHERHBIRS, Z 0kl
A CBEICH B L T B o Y 5 KB IR 2k, HritE %z & o Cfitfic
DXFRDMLETH D,

ZOXDREBESEZT RS, MRS nEmEORE X &
LT, VAL FT 47 AR T a R A FT 47 2R L, LR
FEAEELZRNE T O2HEMGERORBERIYF SN, FHESL TN

TVUNRAFTT 47 2T TERNEEEROEBFTCEMRICEEE 5 252 L1
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Lo, BEoOBRREZLET I2HNEERLK Y EEESNRD Y, TOME
JIIEAY a8, 2R 0EWRESCHEEET 7R ERET L
NDe ZUNAFTT 47 AT OREZIZIEALEZTDHZERIRK
BN ~LBEL, 7 4 AARVCABEO LS RE RIS L TCHAZEN
MEOWIICRIRWICAHA SN, AL T T 47 AL LTHESNT
WAHRMICEK, AV IRETIET I NRIe—X, 777 AV THE, K&
AV IfE, a—b—H~r /A ) AN, TR —RARERBD T, %
TERROBEMMNDOHEBSNTEEBEMBHE T T VAL T T 0 7 REWEZ RO
MEIZIE, 28y, FalBIOFIAETRECEENDIAXT VY
AV T LY, NERKKY, TIETHLNY, RERKB-T AL P
EBRHEINTVWD

BEHOOMEICELDE, a—b—HHko~r 2 4) AL T v M
592 &, GO Bifidobacterium 73 ¥ L, 8415 I Bg o o 4 88 0 2
RO ERBESINTND D, £ Han HbOF%EICL D &, FaV
DRNPOLEMENTZA XY 2O T, MOEFKEWDORAEEIZL D
in vitro iR CTlX, Bifidobacterium=° Lactobacillus 73HN L, %8405
Wil EDOHEMLT v E=T7 BEFRREOCRTARLL, BAMEICLD
R ERT D ENRBE Y,
EDICHREDOHIRIC LD, BYMHMEOREE)D D AR S 1D B8R O
ARICK T HEENHL NI > TE 72 KIBNTHER S D EHIE
FRIZRPFT CREWIC R D1E0, ¢ BRAHELZEZAEIK (G protein-coupled
receptor:GPR) Z{EME L S ¥ CTHMBEMEICEMN T 22 LIk, HFEDONR
HRBICEELREELLH 25 Y FRERBNORE I T Y v A
(Immunoglobulin A:IgA) RAF O WIZHEE L, HBERE Y 7B

RICHETHZEbRBERLTWD P

—J, T4 FT 47 AL TIHNEREEZEZ, ERICAEZIEHNZ K
ETAEZEBEDSZTOMEDEEDRN EERSTOLNL TS P, 7
BNAFT 7 ADETIE, EKRHBELLI -7V P REIZFHI N
% Lactobacillus acidophilus, L. casei, L. gasseri, L.rhamnosus 73

COHMES, Bifidobacterium lactis, B. longum, B. brevels & ®E
2



T4 RAAHICETORENKEZLI RINTEY Y, in vitroRXREHE
oAb d, NMCEX2BEABRAL VBTN T, 7TUALX—HEKBAL
TRE—O T - EHE, BPEEO TR NRBEINA TS D,
BRI, <D EBRLTHDIUA Y, E—, HARER EOHEE, <
v, KW, a— Vv o~ ThLHrr 7 4T EOREIZH VLN
TE7W, RETE, BB AOBL~OF M, B IKRS O KGR &
ELTOMM, ZEDOEB~ORMAMEEL TS, EITEHICE
WX, Saccharomyces cerevisiaefBEIZ X A4 OWI &0 1 <,
THROREREGEDNR OBRESNLTVDE, IHICYTRTEBWTIE,
S. boulardii=<° S.cerevisiae D EEHHKOK D EIUIZ X 5 50 WA Igh @
FEAMRSE, A £ coli OHEBRIEHE, Sallmonella enterica serotype
Typhimurium ® b T > 2 a7 —3 g VIIHIIERBE STV D 2V
ZDOEIE, TVvARAFT 4 7 ARTa A LT 47 AZIE, REI
TV CDOEAE RO DL REFHRDROERGER EOEBG 2 RICET
HIFRBENH L HY DT HEREARSCERL~OBEAbLIED ST
W5 Y, FREEOSTTIX, MAMEICRDIFSEOMEMRIEAR & LT
ODHBELRF SN TWD P, 4TI, B9 HHE Y& RA o6 H B
ML I N TEBY, FLEMEORBFEL L TOT L AAALFT 4 7 AT B A
A FT 47 AIE, BYE PR SR LB HESh T p 22,
Wity — % X 3Bk (Fermented beverage of plant extract : FPE) X,
BHEEORE, BE, £, ¥/ 2H8BICEREOMBYNDL > a D
REEZFAL =X 22MHL, Thz/ETROBEFICESEL TV
A B R (Zygosaccharomyces spp., Pichia spp.) < H 8 W (Leuconostoc
spp. ) FIZ X > T 37CT 180 HRMILL LJEWE - BApk S & THRIE L 72 a6, A
WO REEMECTH S, FPE O & LT, igkHwE (=—b—®E
T zou A @)k s 7oL o — UM kL o W R Y A L
EHRELTCWD, £72, UWETIEHFPEFICHRZEL FEEDO A4V N
s hn ®), Z Hh £ T B -D-fructopyranosyl-(2 — 6)-D-

)

glucopyranose®”, « -D-fructofuranosyl-(2—6)-D-glucopyranose®®, B -

D-fructopyranosyl (2 — 6)- B -D-glucopyranosly-(1 — 3)-D-
3



20 B -D-fructopyranosyl-(2—6)-D-fructofuranose*”, B

glucopyranose
-D-fructopyranosyl-(2 — 1)- B -D-fructofuranosyl-(2-1)- « -D-
glucopyranoside™ Z F L HBEBE OB EN IR EINTEBY, 7L AL E T ¢
7 AL L THNREORENHIFESNL TS, —JF, FPE ORETRICE
W, HBMEYM THLIILEMFOREY (MW X X 3 MR & EY,
Fermented beverage of plant extract by-product : FPEB) M4 U % Y,
IOHLOHLILHHEMEZHEREOREMEE DN EHL TV D TN R
INTW5D,

Z ZCAREFF TIX, FPEBIZEHE EN TV D #HEALESHEREICER L, v~
JFAY TRERLA XY CERBER T LAALFTT 4 7 AR ONT, 2 E

TIEHKOEFMEWORAGREERIZE D in vitro B ZH W, # 3 ®TIX
7y MZKD invivolBRE MW TRE L7, £72% 4 ¥ TIE, FPEB O fi
BHEE I DWW TR ZHWZETR B2 Em L, BEKROEF, ERAME, &
Widlak ORENBEFL AL K O RILEMTHDL A R— « AT F— L E&E
~D B RET LTz,



F2HE T X AEEER WERIEY D in vitroil R
iz LB Hwﬁﬂ%ﬁ@%ﬁ@aﬂﬂﬁ

B/ HM®

fE) = % 2 3¢ WEWK (FPE) 1%, KWK 58%, # "2 H 0.2%, V&
DREE I X TN EGFALTERBEREE L TEZ<OANCFHHENRTEY, ¥
B S E, Ty hOBNT7Te—TFBLOREBRNEY ORI RIET FPE ©
AR LR, FPE ORMIBERGIIHBAN 7 0 —J OBRIZITELWVWE
BERFIET, EBNEMOKSEEZHENSE, EREEL LOCEBN
TUyERESTREZBADSELLEERELTVD, ERLEFETIE, BEEO
EHHkEBbhbsa—bt—@Ber7uoulFfrBEORY 7= ) — 01, B
ROMBEBER sHKEEbR S -7 hy Y, S5ICHES TRl LzH
HedgtoBtEEoL ) SERAB SN TEBY *7, ZhbEBEEY
HBOEAMRIERIZEZA T VAL FTT 4 7 AR ELT, BHNERREONRE

ERMFINTWD,

—J5 FPE O @R T4 U 5 FPEB (Z HHSBEMERK 70 28 % FE L T 2 Al BE
PR RIS TEY, SME~OFHAbHBmFATL TS, £O—2& L TJE
BIKIC FPEB a5 LT P B O R, BRIZB W TIIESICE A
MIFEALVEER LN VAR >Te, WORRBLRLDJEK & 7220 X7 F
—VEOERESIIGANMEICI D ARSI ND72D, ZomMENzIiZBN 7
B—TOWRENIROTHLDI RO TWS Y, FPEB X7 L /3o %
T4 7 AR T D MEESEE (MBEE) LTS nD R, ToK
BT EEFDICHRFTSATWVWARY, ZZTARETIE, Y¥y—T7— AV
H —4EE 2V, in vitro iR BRIZF VT FPEB 23 5 PN 3 B R ik 1 R 4 5
LRI T AL EAME L,



52 H EBRT L

1. HE¥ — 3 % 38 Wik o 7

W) = % X R (FPE) 1%, 50 FEOMPIER 2z MV Tnd, BEK
ik, BER R BB, R (U=, 7y, N5 T, IV, A
FA, RNy, TRY), BRHEE (= Vy, Ffay, Fyay,
e, 20U, IRY, ATy LL VY, AR X, IRF ¥, b~ b,
v'—<, TA, Lyary, vavulh, VR, ==, IUN =
YA, THI7 o= X, Sk, HT, =5, var¥s, Hv
S, NI WA, BT EF, U, X NU, ZBURK, A3, 4%
FYUDHFIE, Y, 33X, 7YX, 7ARXT, NRYVE), /a3
(koA 2y, mx27), @BwE (a7, UhA), GH (OEv
vV, TR UEYY), BB (HE) ThDL, OO REREET7T—FRT A
P—THEBL, FELIEFFEORUELAELZESLARDOEBIZANT
WHETICL, AKECTEHLZRECTAMOREEMBIZE VAL
TX A% 3TCT 180 HEL E, JREHEN SR IE TROBRREICESR L TV DO
(Zygosaccharomyces spp., Pichia spp.) P W E (Leuconostoc spp.) %%
WXV IFEERAR ST D,

— 7, YT X AREERERIPEY (FPEB) %, FPE o il THRA
TOHWEMEORIED ey O TRALLE, WRTIHIT 1
UL LR ERAR S K TH D, KRB T, FPEB UK 1 K & BE 32 fCE,
R RkAatt, Mg, BA) 2480 7,

2. ABRRE O 7R

FERIZHEN D, FPEBIZE EN D7 RUBESCRER &, M THRINE D
PR ORBELZ A ERBOVBRET 22O, FPEB2H 00 UO BN HT = —
7 (A7 NZ /RT3 (MWCO : 3500), 7 F = v pEAath, HA, HA)
Z vy, Srmigy - 3,500 THRAMEE L, REMEREZRSEL, 20
% FPEB &4 & L CHak L 7=,



3. RBBEORE

REABEIXIE L — X, 4 X VU > DP16 (Beneo-Orafti, Tienen, Belgium)
BLOFPEB &N AR LT 2510 — 2B, 4 XU U BEF X O FPEB B
ICHIRIMMBEZ M2 T 48 LT, 7eds, 26 OFEHIME M B 5 & R
BT HWMAEYORFEIR L ALE M T -,

4. AW RLEIC L DR G IE

1. A o K3 3k &

WA OREEIZIT, VY —T 7 — A ¥ — (AW REE BUJ-01NC;
oA TS, B, BAR) AV, ZoEBIIEEMICANZR
KzZz—EOREEL pH THRLEVOMEVOEEELZITH>IEETH 5,

4. 2. K O FEAE O £ H

BRME IO fEREE L A VW, REBRTIIENSEKRSH (6
JR, JbiEiE) TEE I N TV DK O BAIEA M L7z 3 U8 o 35 % fF8 5
WERILL, ZEDICEFy v /& DT A 0 o RIZAN, BBIRTIL -

e AFEAER (T xRy, =T AKKNSH, HR) ZREE L THEK
FEERFFL, EHRFE T4 CTHRAFL 2,

4.3, 5 N H B IR oo 7R

R L7 3D #EMZ, WHHEHAD S50 nL 7T A F v 7 F 2 —7I2 2~
3g T oMBNcERE L, WEAEMERRK (0.85%HAT MU v LA) T10ME
AR L7, ZOFREKEZIEE L CEEDZREL, 3 Lo OIEIRKZ %45y
WCIRA LR 2 N ER & LT,

4. 4. 5 &R O 7R B

MAEHOERFICIE, =2 — bV x> b7 1 & (Difco, Sparks, MD, USA)
W, T VYT AU —OEFEMI=2— NI TR R
AEEBEEERD 0.8% L7325 X952 1.76 g B L, ZR®/K 176 nL % Il

TR, 121°C15 70 M CTHRE LB L7z, WITIKFBW ORE 2 2K D 3% &
7



A5 EH126.6 gfEELL, EBEMICHEIML TEM L, &EICENMEIR
RO 2% LA X944 nl NZ TR L 72,

4.5. K54 H ik

MAEDREREBEORESRFITIKO RIGREBELZEEL, RE 37°C, pH5.5
E LT, ERBEPTICERTH>AKRBTHEREKRO pl PBEICETT 50
T2, WEEAO 2 NAKEAT M) v AZHEIEML, pH % 5.5 12
REFFSET, SHICHEBRNOBXIRELZHMERFT 2720, Z@BILRFET A
% 0.4 mL/min B AL, [E#:% 160 rpm THESNICHBE L, 2R B0 &
ANk, B O pH CEIRENLZE LA E2 ORI E & L, 48 Wi oK 3%
AT o T2,

4. 6. 35 L D R L
BB ORI ER G5 0 R, 12 KFf, 24 K3 L OF 48 RFfE] I
Tole BEREIZFA 6L &L, TOO5H 1 nl ZHEESHT A & Lz, #
HETHHORERKIZ ACTHRAFL, BHEHIENBLS X OBNERYE D5
FrRY 7 vid 2,000Xg, 4CT 10 iEELDBEL, EEE2FERAREE T
-30°C TPRAF L 7=,

5. GBI B &M

5.1.pH @ # &

RO pH X, BBEROKMIFICY v —7 7 — A Z =4\
NTCTW% pH D RREZ Gk L7,

5
e
023

5. 2. = £ oo E

B P o M 2 o P E L, B IR & 0. 85% A AR BR A HE UK T Y 2 B
BEAIR LM iR L OV RN 2 vy, Han & 20 HiE &2 & &I 3HE
fii L7z, HEREBEHITRRICE > THEKXOCRELE 2T o7, V)L
2SI T LY 2 HEREM OPSP ICHIAEME N—T7 U ¥ v A EIRY

77U A F A (SRT6E) (AT 7 FINFT I UALAGEH) BXOB® =71
8



VYV ABEIRY T U A R B(SRTTE) (AT v F~A v, AU IF v
B&A) @MU (BHEl TEMRLSSH, Ht, BA) 2HNT
STCTHE L, KIGEHB L OHLBE IZEN Z 4, EMB KK (R
bk e, A, BHA) BIOMRS 2 KK # (0xoid Ltd, Hampshire,
UK) ZM W T 37TCTHE L, —MEBKME, Lactobacillus B LV
Bifidobacterium %% ¥ #u, BL 2 K #l (ML= 4E), ROGOSA 58
Kz (0xoid Ltd) BLNTOS Fu A4 U BREREM (v 7L MR T 3%
R 24, AT, BAR) 2V, Mitsuoka & °% @ F¥EIC%E U T GasPak |2
FOARY v — (R) (=P, R, AA) IR RI - KER
HAFAER (T xra Xy 7 o, %7 2{bFHAEH) 2 3B AR,

STC TR E AT oTc, RIGWHE, —WRBKKMER, Lactobacillus 5 X
W Bifidobacterium 1% 0.85% P A A /K T Y4 12 AR S 7= 56 ik
100 pL Z 28 REEHLICHERE L, ERBHRIBICIVHELLZ, V2 Ly a2@lB
KT OKGEBEX 24 R, —MBBEKMER, ILBRE I X O Lactobacillus 1%
48 Wi [#], Bifidobacterium (X 72 Wi #2 (2 = v = — ¥ &2 - L, & i O xt
B %= R 7=,

5. 3. BRI e o W E

B O EERE (B, Va4 Ui, o BEEE) TeEiRk s e
~ b 272 7 (High-performance liquid chromatography:HPLC) (LC-10AD,
B BERT, RAL, B AR) Z MW CHIE L7, HPLC FEEHE Han & YD JF
B> TR Lz, Rk z w0t (2,000Xe 4C, 207%7) L TH
72 13E 400 nL 2 70% i HE SR K B R 4 60 ul W L aE L4y B (2,000 X g,
4C, 304r) #HZ & THURIBEEREL, ol EEEsELE—X
TET— MET % — (0.45 um, RIFEMEAAEN, R, HA) 2@ L T HPLC
kL L7z, HPLC @R E S M 1%, # 7 &% RSpak KC-811 (8.0 mmXx300
mm, Shodex, B, HA), BEIH 2 2 mM 5 35 B K ¥ g, JiE 1.0 mL/min,
717 DR E ATC, MO R E % ST3-R(10 % A R, Shodex), i@ 0.5 mL/min,
MEWER 430 nm & Lz, SFMEEHFHEMRBROREX, 7o~ Xy 27 (C-

R6A, EHERAMEAT) K0GOS R (1,000 ppm) O f&FF i H
9



DHIZ L > TITY, EEEFEY—ZHEBEDOLEKIZL > TiTo72, £7=, 3 &
DEHENRBREEOSHZREHEIEIMEE L LT,

5.4. 7 v E=TRERERREEOWE

BRETPO7T e =T RRERBEET, EREELSEEL (2,000Xg,
4C, 203) Bon- EEsRAEE LT, MERERT V=7 % v b (A1
JeME T RS, KWK, BAR) ZHWTHIE L, BERHOEKE
WX, 7= 7 AR (NH-N, 400 pg/dL) & #% 4E 6 Ay RIE &2 v
T 0, 100, 200, 300, 400 pg/dLICFAB L, BWEHX 0.1 MY VEE NNy 7 7
— (pH5.5) CHEMHYICHARLIZbOEMHEHA Lz, EERS XIORZLEN
100 pL ICBREARK (¥ 727 rmFP NI oA, VrgE&H) % 400
L Wn Ui, mO0 8 (2,000Xe, 4°C, 54y) %, LiE% 200 pl £ H
Lz TZIEARE AN (7= /)=, XUFTT7 /) =bo k()R
T hU T ATKE) & 200 pL, FEEAMIEB OkE{bH U U L) & 100 uL,
FERHEC (R VUL, WHBEHERRET N v AZEH) % 200 ul OJE
WML, TR ENOWRMBICHEE LT, 20wz 3T°CoOEREFE T 20
SR LI A S, b5 oM oKm#&, 5506t E R (UV-1600, &R AERT)
T K 630 nm 21 2B EEZ W E L 72,

5.5. A7 b — ViR E D HE

BRI OAD P — VIREX, BEKZELSHEL (2,000Xg 4C, 20
) BBz B 190 pLl iz 2M Tris—HC1 X 7 7 — (pH7.5) & 50 ulL i %
THBR LEbozlBriak & LT, 26 ER (UV-1600, &ERAIER) %
AWTHIE L7, RERAOEERIZIEAD F— v (Rt T ¥k
=ft) 10 mg b @EOT X J — )L THML, 0.1IM Tris-HCL Ny 7 7 —
(pH7.5) 100 mL IZEFMSEZ SO EZHW, REMN 0, 0.195, 0.781,
1.563, 3.125, 6.250, 12.50, 25.00, 50.00 pg/mL & 7225 X 9 CFmKR L T
HH L7z, p-PAFAT I )R XT AT B (FEMEsE TEKAS )
0.5 gZxMmifer v=a—)b (JREiEE : K8 K=1:6 OEHH TREZAME 20

mL & 95% = % 7 — )L 30 nLICERMLZbH D) ICHEML CTRAKZTHE L
10



77 ZOFMAHK 200 pL IR BIEK A 200 pL MMz CTE<<EM L, =R T 20
SHEHBELI-ZOL, 2,000Xg, 4CTI10 M= LSBE%, =0 EED 580
nm O WY E 2R E LT,

5.6. 4 2 R— L OHE

BRI OA  F—VIRET, BEEKREZELSBEEL (2,000Xe, 4C, 20
5) b BE 100 pL i 0.1 MY »EE Ny 77— (pH5.5) % 100 L
ACHBMLEL 0 2R BREEE LT, S EES (UV-1600, & d®/EHRT)
FRAWTHIE LY, MERHOEERIZ, (> F—v Gk T 2%
X&) 10 mgz 0. MDY /Ny 77— (pH5.5) 100 mL |[Z¥EfR S & 7=
HoE W, EBEMN 0, 0.195, 0.781, 1.563, 3.125, 6.250, 12.50, 25.00
pg/mL LB EOICHIRLTCHERH L, p-V AF AT I IRV AT LT E
R (Fnye g TR SH) 1,47 ¢ 2B 7T v =2 — L (BHEE - KB K=1:
6 DEIG TR AHEE 20 nL 2 95% =% / —/L 30 mLIZIRFfIL7ZH D)
100 mLIZH ML CHRAKZFH L7, ZORAK 1 oL I K 200 pnl
zMMx, K<EML, BIRT200M&HELIZOSL, 2,000Xg, 4CT 10 %9
MO L, =0 E1ED 568 nm OWEEE %2 E L=,

o
=bS
S5t
Tl
—+
=
-+
>+
=N

ETCOT—H B EHHEERETCRLEZ, &7 BB 5 H &%=
BB IX — LBl & 0 B0 A (ANOVA) %, Tukey D ZE b2 H\W 7o, & E
BT DHEFFENAE B KA p<0.05 & L7,

11



1. ¥5#& ¥ pH

Bk pH OHER & Fig. 1-1 B8 X O Table 1-1 1278 L7z, pH 1T 12 BFRE LA
B, FFEBB L O/ X U U BETHERMNB L O e — 2B ICH L CTHERIK
il & #EFF L 72 (p<0.05),

2. HrEDMEE

Cl. perfringens (Fig. 1-2, Table 1-2) (X5 #BALAEE D 24 BF[E £ T,
A XY UFETHD 3 IS LTHEICEZN -T2, 48 K £ TlgHd L
72, Coliform (Fig.1-3, Table 1-2) I, Hi#& 12 BFFILIKE, 4 X U VU BET
LD 3FENCKH L TCHERMAD DA LT (p<0.05), F 72 FPEB HEA o> 3
BECK L, b m 2R L7z, —fkdMEE (Fig. 1-4, Table 1-3)
X, RS EE 12 BRI DLRE, FPEB BENth D 3 BEIC 6 LA B IS L 7= (p<0.05),
FLWEE (Fig.1-5, Table 1-3) IIMM CTHEZEIXIA NN > 723, FPEB
B 3 BEIC X LEEINME W 237 2 7=, Lactobacillus (Fig. 1-6, Table 1-
4) IIREE 12 BRI LR, FPEBHEB L OA X U T — ZAFEITK LT
HEICHEML CW/, Bifidobacterium (Fig.1-7, Table 1-4) 1%, K;i#& 12
P LABE, FPEB BERB KOV X U UBECTHIIME M 2~ L, K54 48 FFM A I
XRERMBEICX L CHBRBMMBED b iz,

3. KEF W oo s R NG R R T

W EHNE NI (Fig. 1-8, Table 1-5) B X OEEMIRE (Fig. 1-9, Table
1-5) 1%, Hi#& 48 WFfIZ FPEB BHEB L OA X U U BECE LB — RABEIT KT L
THER®MEZ R LT (p<0.05), £l 7 v 4 VBB E (Fig. 1-10, Table
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7= (p<0.05), A b—/VIEE (Fig.1-14, Table 1-8) 1%, DO &ERM
BWTbHLAEEZETIRDON Lo, A R—VREELEAD F—
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Fig.1-1 pH during in vitro fermentation at 0, 12, 24 and 48 h using
control (@), cellulose (o), FPEB (e) and inulin (A). Each value
represents the mean and standard deviation (n=5). Mean
values (a, b, ¢) with unlike letters at the same time point are
significantly different (p< 0.05), as determined by ANOVA with
Tukey’s test. FPEB: Fermented beverage of plant extract by-product.
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Table 1-1 pH during in vitro fermentation at 0, 12, 24 and 48 h using control, cellulose, FPEB and inulin.

Incubation
Control Cellulose FPEB Inulin
time (h)
0 5.50%=0.00 5.50%=0.00 5.53%+0.06 5.50%=0.00
pH 12 5.93%x0.06¢ 5.85+0.10bc 5.61=x0.08ab 5.50=x0.002
24 6.08+=0.07b 6.04+=0.11b 5.58=*x0.14a 5.50=%0.002
48 6.22+0.05b 6.09+=0.09b 5.50+t0.01a 5.50+0.002

Each value represents the mean and standard deviation (n=5). Mean values (a, b, ¢) with unlike letters at

the same time point are significantly different (p<0.05), as determined by ANOVA with Tukey’s test.

FPEB: Fermented beverage of plant extract by-product.
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Fig.1-2 Cl perfringens populations during in vitro fermentation at
0, 12, 24 and 48 h using control (®), cellulose (o), FPEB (e) and
inulin (A). Each value represents the mean and standard
deviation (n=5). Mean values (a, b) with unlike letters at the same
time point are significantly different (»p< 0.05), as determined by
ANOVA with Tukey’s test. FPEB: Fermented beverage of plant
extract by-product.
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Fig.1-3 Coliform populations during in vitro fermentation at
0, 12, 24 and 48 h using control (®), cellulose (o), FPEB (e) and
inulin (A). Each value represents the mean and standard
deviation (n=5). Mean values (a, b) with unlike letters at the same
time point are significantly different (»p< 0.05), as determined by
ANOVA with Tukey’s test. FPEB: Fermented beverage of plant
extract by-product.
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Fig.1-4 Anaerobe populations during in vitro fermentation at
0, 12, 24 and 48 h using control (®), cellulose (o), FPEB (e) and
inulin (A). Each value represents the mean and standard
deviation (n=5). Mean values (a, b, ¢) with unlike letters at the
same time point are significantly different (p<0.05), as determine
by ANOVA with Tukey’s test. FPEB: Fermented beverage of plant
extract by-product.
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Fig.1-5 Lactic acid bacteria populations during in vitro
fermentation at 0, 12, 24 and 48 h using control (@), cellulose (0),
FPEB (e) and inulin (A). Each value represents the mean and
standard deviation (n=5). Mean values (a, b) with unlike letters at
the same time point are significantly different (p<0.05), as
determined by ANOVA with Tukey’s test.

FPEB: Fermented beverage of plant extract by-product.
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Fig.1-6 Lactobacillus populations during in vitro fermentation
at 0, 12, 24 and 48 h using control (@), cellulose (o), FPEB (e) and
inulin (A). Each value represents the mean and standard
deviation (n=5). Mean values (a, b) with unlike letters at the same
time point are significantly different (p<0.05), as determined by
ANOVA with Tukey’s test. FPEB: Fermented beverage of plant
extract by-product.
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Fig.1-7 Bifidobacterium populations during in vitro fermentation
at 0, 12, 24 and 48 h using control (@), cellulose (o), FPEB (e) and
inulin (A). Each value represents the mean and standard
deviation (n=5). Mean values (a, b) with unlike letters at the same
time point are significantly different (p<0.05), as determined by
ANOVA with Tukey’s test. FPEB: Fermented beverage of plant
extract by-product.
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Table 1-2 Bacteria populations (ClLperfringens and Coliform) during in vitro fermentation at 0, 12, 24 and

48 h using control, cellulose, FPEB and inulin.

44

Incubation
Control Cellulose FPEB Inulin
time (h)

0 0.00%£0.00 0.00%£0.00 0.00%£0.00 1.55+0.52

Cl.perfringens 12 0.00+0.00 0.23+0.40 0.00£0.00 1.51£0.52
(log10CFU/mL) 24 0.00+0.00 0.00+0.00 0.57+0.51 1.40+0.35
48 0.00£0.00 0.00£0.00 0.23£0.40 0.00£0.00

0 6.02+1.02 5.63*£1.12 5.88*£1.36 4.88%0.31

Coliform 12 7.10£0.12b 7.39+0.05Pb 8.35%=0.26" 5.63*=1.062
(log10CFU/mL) 24 7.34+0.40P 7.32+0.07b 8.45+0.41b 4.91+1.19a
48 7.10£0.38P 7.51£0.10P 8.37%£0.42b 0.77£1.332

Each value represents the mean and standard deviation (n=5). Mean values (a, b) with unlike letters at the
same time point are significantly different (p<0.05), as determined by ANOVA with Tukey’s test.
FPEB: Fermented beverage of plant extract by-product.
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Table 1-3 Bacteria populations (Anaerobe and Lactic acid bacteria) during in vitro fermentation at 0, 12,

24 and 48 h using control, cellulose, FPEB and inulin.

Incubation
Control Cellulose FPEB Inulin
time (h)
0 7.58+£0.263b 7.651+0.072b 8.09%£0.30P 7.43+0.302
Anaerobe 12 7.71%x20.09a 7.95+0.352 9.74%£0.12b 8.20*0.352
(log10CFU/mL) 24 7.70£0.202 8.01%£0.392 10.13%£0.08¢ 9.01%=0.36"
48 7.93%*0.112 7.90x0.062 10.12%0.16¢ 9.23£0.29b
0 7.69£0.47ab 7.64£0.242b 8.34+0.30P 7.021+0.432
Lactic acid bacteria 12 7.28£0.21 7.43+£0.23 8.63£1.00 7.72+0.36
(log10CFU/mL) 24 7.461+0.46 7.571+0.22 8.66*£1.06 8.18+0.45
48 7.45%+0.50 7.61+0.25 8.62+0.87 7.70%x0.35

Each value represents the mean and standard deviation (n=5). Mean values (a, b, ¢) with unlike letters at
the same time point are significantly different (p<0.05), as determined by ANOVA with Tukey’s test.
FPEB: Fermented beverage of plant extract by-product.
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Table 1-4 Bacteria populations (Lactobacillus and Bifidobacterium) during in vitro fermentation at 0, 12,

24 and 48 h using control, cellulose, FPEB and inulin.

Incubation
Control Cellulose FPEB Inulin
time (h)

0 7.46+£0.29 7.23+£0.20 7.57+0.28 6.93+0.56

Lactobacillus 12 6.65+10.332 6.98£0.112 7.96*£0.31P 8.04£0.24b
(log10CFU/mL) 24 7.09+0.202 7.04+0.23a 8.07+0.12b 8.46+0.15b
48 7.041+=0.24a 6.94£0.152 7.84+0.252ab 8.22*0.60P

0 5.32+0.56 5.04£0.63 5.19£0.68 5.28+0.18

Bifidobacterium 12 6.58*£0.35 7.10£0.45 7.59+£0.28 7.56+0.55
(log10CFU/mL) 24 6.77+0.41 7.23+0.17 8.26-+0.47 8.09+0.36
48 6.52+0.392 7.311+=0.142b 8.21%£0.98P 8.09£0.33b

Each value represents the mean and standard deviation (n=5). Mean values (a, b) with unlike letters at the
same time point are significantly different (p<0.05), as determined by ANOVA with Tukey’s test.
FPEB: Fermented beverage of plant extract by-product.
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Fig.1-8 Total short-chain fatty acid concentrations during in vitro
fermentation at 0, 12, 24 and 48 h using control (), cellulose (£),
FPEB (M) and inulin (Ed). Each value represents the mean and
standard deviation (n=5). Mean values (a, b) with unlike letters at the
same time point are significantly different (»p<0.05), as determined by
ANOVA with Tukey’s test. FPEB: Fermented beverage of plant extract

by-product.
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Fig.1-9 Acetic acid concentrations during in vitro fermentation at
0, 12, 24 and 48 h using control (), cellulose (EI), FPEB (M) and
inulin (Ed). Each value represents the mean and standard
deviation (n=5). Mean values (a, b) with unlike letters at the same time
point are significantly different (p<0.05), as determined by ANOVA
with Tukey’s test. FPEB: Fermented beverage of plant extract
by-product.
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Fig.1-10 Propionic acid concentrations during in vitro fermentation at
0, 12, 24 and 48 h using control (J), cellulose ([]), FPEB (E) and
inulin (E4). Each value represents the mean and standard
deviation (n=5). Mean values (a, b) with unlike letters at the same time
point are significantly different (p<0.05), as determined by ANOVA
with Tukey’s test. FPEB: Fermented beverage of plant extract
by-product.

27



n-Butyric acid

80 -

70 -

60 - b b
— ]
.g 50
S 40 -
=, 30 7]

20 -

| b
O : ‘ R |

0 12 24 48
Incubation time (h)

Fig.1-11 n-Butyric acid concentrations during in vitro fermentation at
0, 12, 24 and 48 h using control (J), cellulose ([), FPEB (O) and
inulin (). Each value represents the mean and standard
deviation (n=5). Mean values (a, b) with unlike letters at the same time
point are significantly different (p<0.05), as determined by ANOVA
with Tukey’s test. FPEB: Fermented beverage of plant extract
by-product.
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Table 1-5 Short-chain fatty acid concentration during in vitro fermentation at 0, 12, 24 and 48 h using

control, cellulose, FPEB and inulin.

Incubation
Control Cellulose FPEB Inulin
time (h)

0 2.33%£0.76 2.28%+0.80 2.561%20.65 2.75%+0.14

Total short-chain 12 16.64*=3.15 17.53%+2.97 37.85+15.53 25.45*£2.20
fatty acid 24 30.83+1.59 29.11+£0.90 69.37+38.42 87.64+25.57
(nmol/mL) 48 50.40+2.83a 56.78 =3.35a 116.34%£31.88» 134.83£10.39"

0 1.55+0.36 1.56+0.37 1.821+0.23 2.21%£0.18

Acetic acid 12 9.26X1.73 9.27%+1.53 18.25*£6.70 10.163.03
(nmol/mL) 24 19.563%+0.60 17.06%=0.75 33.79*t14.73 36.77*t11.11
48 34.80*£1.522 35.41%£3.192 61.6316.92P 57.63E4.75P

Each value represents the mean and standard deviation (n=5). Mean values (a, b) with unlike letters at the

same time point are significantly different (p<0.05), as determined by ANOVA with Tukey’s test.

FPEB: Fermented beverage of plant extract by-product.
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Table 1-6 Short-chain fatty acid concentration during in vitro fermentation at 0, 12, 24 and 48 h using

control, cellulose, FPEB and inulin.

Incubation
Control Cellulose FPEB Inulin
time (h)

0 0.62+0.19 0.58+0.19 0.62+0.29 0.38%£0.22
Propionic acid 12 5.54+1.2b5a 6.831+1.38ab 18.38+8.60b 8.42+2.34ab

(nmol/mL) 24 6.78£1.70 8.12+2.12 31.22+£23.77 14.93%+2.24
48 8.96Et1.652 13.11£3.402b 46.05+=24.55P 26.52+8.612b

0 0.160.22 0.15%£0.25 0.08%£0.13 0.15+0.07

n-Butyric acid 12 1.84+0.432 1.44+0.162 1.23+0.362 6.86+1.40P
(umol/mL) 24 4.52%0.652 3.93£0.602 4.37%+1.032 35.94+16.20P
48 6.65+t1.182 8.27+£1.212 8.66Et1.132 50.68*=5.56P

Each value represents the mean and standard deviation (n=5). Mean values (a, b) with unlike letters at the

same time point are significantly different (p<0.05), as determined by ANOVA with Tukey’s test.

FPEB: Fermented beverage of plant extract by-product.
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Fig.1-12 Ammonia nitrogen concentrations during in vitro fermentation
at 0, 12, 24 and 48 h using control ((0), cellulose ({]), FPEB (E) and
inulin (EJ). Each value represents the mean and standard
deviation (n=5). Mean values (a, b) with unlike letters at the same time
point are significantly different (p<0.05), as determined by ANOVA
with Tukey’s test. FPEB: Fermented beverage of plant extract
by-product.
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Table 1-7 Ammonia nitrogen concentration during in vitro fermentation at 0, 12, 24 and 48 h using control,

cellulose, FPEB and inulin.

Incubation
Control Cellulose FPEB Inulin
time (h)
0 1.99+0.93a 1.86+0.33a 0.69+0.852 8.08+2.83b
Ammonia nitrogen 12 21.47+2.20b 17.85£1.58P 7.79+2.89a 17.43£4.99b
(mg/dL) 24 49.31+6.85>  41.49+3.78b 15.16+8.622 9.38+3.642
48 92.98+7.95b 82.14+9.49b 28.04+3.232 13.03+2.662

FPEB: Fermented beverage of plant extract by-product.

Each value represents the mean and standard deviation (n=5). Mean values (a, b) with unlike letters at the

same time point are significantly different (p<0.05), as determined by ANOVA with Tukey’s test.
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Fig.1-13 Indole concentrations during in vitro fermentation at 0, 12, 24
and 48 h using control (@), cellulose (o), FPEB (e) and inulin (A). Each
value represents the mean and standard deviation (n=5). Mean values

(a, b) with unlike letters at the same time point are significantly
different (p<0.05), as determined by ANOVA with Tukey’s test.

FPEB: Fermented beverage of plant extract by-product.
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Fig.1-14 Skatole concentrations during in vitro fermentation at 0, 12,
24 and 48 h using control (@), cellulose (n), FPEB (e) and inulin (A).
Each value represents the mean and standard deviation (n=5). Mean
values (a, b, ¢) with unlike letters at the same time point are
significantly different (»p< 0.05), as determined by ANOVA with Tukey’s

test. FPEB: Fermented beverage of plant extract by-product.
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Fig.1-15 Total amount of indole and skatole concentrations during in
vitro fermentation at 0, 12, 24 and 48 h using control (®), cellulose (o),
FPEB (e) and inulin (A). Each value represents the mean and standard
deviation (n=5). Mean values (a, b, ¢) with unlike letters at the same
time point are significantly different (p<0.05), as determined by
ANOVA with Tukey’s test. FPEB: Fermented beverage of plant extract

by-product.
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Table 1-8 Indole and skatole concentration during 7n vitro fermentation at 0, 12, 24 and 48 h using

control, cellulose, FPEB and inulin.

9€

Incubation
Control Cellulose FPEB Inulin
time (h)

0 1.67+20.44 1.49+0.44 1.60*=0.43 0.73%£20.04
Indole 12 5.51+3.48ab 3.90*+2.662b 7.37£0.84b 1.35%£0.872
(ng/mL) 24 4.51+3.01 2.91+2.05 5.24+3.13 0.68+0.02

48 3.37+1.84ab 1.81£0.472 7.76 £3.64P 0.68*£0.052

0 5.23%£2.17 5.102.05 5.17+2.11 3.08+0.40
Skatole 12 7.13%£3.21 6.28+=2.82 6.90%x3.45 4.37+1.26
(ug/mL) 24 6.94+3.01 6.46+2.59 7.08+3.54 6.38+0.95

48 9.04£2.28 9.50*+=4.03 7.09+=3.66 7.52%20.99

Each value represents the mean and standard deviation (n=5). Mean values (a, b) with unlike letters at the
same time point are significantly different (p<0.05), as determined by ANOVA with Tukey’s test.
FPEB: Fermented beverage of plant extract by-product.
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Table 1-9 Total amount of indole and skatole during 7n vitro fermentation at 0, 12, 24 and 48 h using

control, cellulose, FPEB and inulin.

Incubation
Control Cellulose FPEB Inulin
time (h)
0 6.90x2.60 6.59*t2.46 6.762.53 3.81+0.44
Indole+skatole 12 12.64*=6.62 10.18*=5.44 14.26+=2.83 5.72%t1.45
(ng/mL) 24 11.45+5.93 9.37+4.37 12.31+3.92 7.06+0.93
48 12.41%=3.42 11.30*=4.38 14.84+=3.53 8.20*x1.03

Each value represents the mean and standard deviation (n=5). Mean values (a, b, ¢) with unlike letters at

the same time point are significantly different (p<0.05), as determined by ANOVA with Tukey’s test.

FPEB: Fermented beverage of plant extract by-product.
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WEIE I, BN MESEAET ZEEBNBRFEORFFWEZ L THEEICK
ETEERHLNIRY 22D Y, flzE, BT XAENEET D
HEEE MG O NY THEZ®OD THBEEOBREZH S0, 732 K
U Yo sHMEDEAT D n-BEEED R 72 000 KOS A 3 9 2 il 4 T A
fEFET L THRETH T2 AR ESA TS Y, Z2hboz
& D, FPEBEMT#IC1E, ARWNIZE W TH MHE OE MG B o
AR LV, BERBE Y TG0 RS 2 W B S D ATREME R
1y gV

fEgm & LT, FPEB &L, in vitro 128\ T Bifidobacterium=<°
— R E AR L, EEENBROAEREE NI T LD, B
NEBMELZALTWDZERHBLE, ZOMEMEIX, v L FT 47
AMERMOENTWNDLA XY L RRE LM,
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FH3E WX AREER REREDNT v bOEN
BREEICH 2 D

F1H HH

WAL EA Y IECH B L O AEY O M IEE 2 R L Tv 5 2 HEE
X, DRBEEEFF> TR WAL > TR, T2 tnTcEirn
FRBEREEINTELT, TO—FHT, 2D OHHELMESEEIZA O R
FRAEFFICEHEREZKEN Z R T ZERRBIZHALND L DR, —HOL
DIZOWTIEHEOABRFHNERICEEL L X DREEERT E L TRD
BNTWE Y™, ZROLOEBRICEZ2EBEHITLIS MO TV ER, Th
A 7 LA X —D T - HFESHERICT 28 iEom Loy, &
HORERICH L THBERERHZ LT Z ERHFIN TV D,

MRS ER SN RIS, MESLIWVWITEERLEEZZITHH0
D—=DONGERERTH D, BERERIL, FANITRAL R EKRS R
WaEPEBR L, WAETOIHNME»D REAREELZZ T CEZOMBAEMERL
THEHEEZMR->TWVWDE @9 BRI #EEEEZERIL, Wb b T L
NAFTT 47 2L LTHALERNEZZ T TICHEETEL, FITH ) T8
T XA X =RV, ARET2HNMEORESCHER, REMHCK
< EETLIEZZLEND Y

R = % 2 3R (FPE) 1%, BHFEOMPEE» L v a0 RETE %
AL TR 22 L, A Z2RETLERORETIZESE L TWDHEER
(Zygosaccharomyces spp., Pichia spp.) ¥.We W (Leuconostoc spp.)
FIWZL - T37TCT 180 AR LL LJEmE - Bk s & CTHRIE L7zt @ « Mtk
EFEREThHD, TOMETRTELCIILEWSE ORI FEY (FPEB) 121,
JREHEM IR T 2 ARY 7= ) — L WAL MEREE, £7028 1 Eitim C
RLUEHBEGLAY 2 2%, Z L CEMMORBRERARTICERL -
ABESSHBEORERB ROHEH(LEZER 2500 Ex 0N
TW5,

2 EICBWT, FPEB Wi, in vitro §&:f T Bifidobacterium<°
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— R MEE 2 TEMEE L CESEV RO AKEL NI Y2 06,
NRBEEZAELTEBY, TOERIXIT VLT T 0 7 AR ML TH
HAXY ST 2 EFF s e, TLTCAKRNTHHBNEREREZ LET
LA REME N R I LT,

ZZTCTARETIE, FPEBIZEHEN TV D WA EZEICER L, £ T
DEBEEERT S0, T v NI FPEB B4 4 BRKELT, 55BN
O R, SRS E R, REMENERS L OERME I T T
ZOWTHNTDEZEx2AME LI,
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28 KRk

1. HE¥ — 5% A 3¢ W IR O 3 HL
W) — % AWK (FPE) B X OVEIPEY (FPEB) @ FHLIZ ST IidalE
TRt L 7=,

2. REREE o R

AW TIE, FPEB # 7 v X 7o —XA A==y b (/N7 12—200, ¥
WU TR Dy NS, KR, BAR) ZHW TS F & 10,000
TRAVER L, ZEDE2HREZRIE, 2 E FPEB #fm e LT L
72 REtORK B LW+ &40 % Table 2-1 B X O Fig. 2-1 2L 7=,
ARELO RO TR, XU XTI EIX v F — vk, KA N B R
B, IR EHERLEEZH N TOIL, b oRELANEZRAKLY &L
THHLE, 7 FESMITOVWTIE, EM®W 1 nez 1 nl OB KIZEE
Lok (RAERWE) %, 0.45 pym 7 4 L Z —TAM@ L%, =OHEER 7 «
JL % — (VIVASPIN 500, Sartorius, 100K-30K) TiE DALH L, & ALHIE %
TrABVUREBECTHKIGSE, RUEEOME» SHEH L,
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Table 2-1 Composition of FPEB dialysate.

Component Composition (%)
Carbohydrate 75.0

Protein 17.0

Lipid Trace

Ash 3.0

Water 5.0

FPEB:

100

80

60

(%)

40

20

Fermented beverage of plant extract by-product.

83.2

] 11.5

0.9

>100K 100K-50K 50K-30K

Molecular weight

Fig.2-1 Molecular weight distribution of FPEB dialysate.

FPEB: Fermented beverage of plant extract by-product.

44



3. EBREW B L OR Ak

W) FEER L 7B E O Fischer 27 v b (AARAF ¥ — L RA « U RX—*%,
i, HAK) % 15 PBHV, =R 23+1°C, 1BE 60+5%, 12 FF B i )&
(BAHI 7:00~19:00) OFKMHTTEHE L, 7 HME KKK (MF,
AV VR TERXSH, KR, BAR) 10X 20IE%, KRBT
FHEREPHLZWEDIZIHICHT R, 7y PO IL Guide for the
Care and Use of Laboratory Animals' ICH#E U TiTo>7-, F7-, #BIWER
WA SERFEHMERTZES IV KR UKRBES 5 28-875) #T
1T- 7,

£ R Bh 1%, AIN-93G Ik /b — X, FPEB BT L ' 1 X U > DP16 %
2RO 5%DEGERDEIICENERFAEG L, RBREEZ, Zhbxhkh
B3 25tre—A8E, FPEBRERS L OV XU U BED 3BEL Lo, & B R
D L% % Table 2-2 2R LTz,

B 5MIEIZ 4B E L, MBI OKITHBERE L, f#BHEREIX
mHMEL, RENEERIIIEE 1 EERLZ, EEET, BSHMK
THI3 HMoOEBREELZHE Lz, BEHHEETHR, 7y Maxr7 ¥ —
JVHERENEFIC X - CHRER T Chtiin L TR SE, Hh, MK, B -
FEEEHEN MO LEEZRE L, STTEBNEYERERL, WKE XK

BMAKTI0MFICA R LZBERK S Lo, BEIKIL pH B X O E 8o J &
L, BV IEFFEOH £ T-30°C THRAF L 72, B L 72 il 13 i 3 A (k7 1
DWTHHT LT,
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Table 2-2 Compositions of experimental diets.

Ingredients (%) Cellulose FPEBYV Inulin
Casein 20 20 20
L-Cystine 0.3 0.3 0.3
Soybean oil 7 7 7
Mineral Mix (AIN-93G-M) 3.5 3.5 3.5
Vitamin Mix (AIN-93-VX) 1 1 1
Choline bitartrate 0.25 0.25 0.25
t-Butylhydroquinone 0.0014 0.0014 0.0014
Sucrose 10 10 10
Cellulose 5 0 0
FPEB dialysate 0 5 0
Inulin DP16 0 0 5
Cornstarch 30 30 30
a-Cornstarch 22.95 22.95 22.95

1)Fermented beverage

of plant extract by-product
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BEBWNEMICRB T 2 & o
4.1 pH 3 X O S NE N e e FE oo ) &

pHIZEBNEMK 1 ¢ 2 WEAEHRLHEAKTHRL T10 oL & L, pH A
— # — (SevenCompacy, A FT7—+« bL FEXSH, BHE, HA) 12XV
HE Lz,

HHENIREE IS EKIKZ a~ b7 7 7 (High-performance liquid
chromatography: HPLC) (LC-10AD, &E®IERT, W&, HA) &2 H W TH
E L7, HPLC BT Han & Y0 k25 F ICHB L, BN E DS
K> F3EF 400 pL (Z 70% 1 HE 38 Be K K A4 60 ul #0 Lz 4y BE (2, 000 X
g, 4C, 30%4) THr2 T UNIEEREL, Bl EifEx LR
— AT kT — FMRET 0% — (0.45 pum, RIETMER, W, HA) ([c@L
T HPLC A# Kt & L7z, HPLC O EF 1L Han b VD FkIZHE - 7=, £
Fele, 7w A g, nBBRREORMZREHBRS L,

4.2 WA E O S HT

EBANMESR O E T, SEBRREMEZ AV, Han b 00 Hikis 55|
LCITo 7o KIGEBER L OFLEE B 13 T 1L 2 4L EMB 28 K 55 Hu (S5 1k 2 0,
WL, HA), MRS ZXE:H1 (Oxioid, Hampshire, UK) % H T 37°C TH;
B2 L, —REBEKMRE, Lactobacillus ¥ X O Bifidobacterium X+
M BL FER B (S WP (L2 0R), ROGOSA € K E5H1 (Oxioid), TOS ' m & F »
Meoe KEgi (v 7 v MEES DM, WA, BHA) ZH T, Mitsuoka & °
D FHFIEICHE L T GasPak 1LV 3TCTHERELE, 2n=—KIINE®W 1 ¢
b oFHAHTRLIE,

4.3 LT UREOHE
BEBANLT UVRER, EBNEWBREIK % A\ T Bovee-Oudenhoven &
OFETHIH L, &7 vk ARV HELE ™,

4.4 TegA JRE O R E
BN IgARES, EAEYREIEZZ LML (2,000Xe 4°C, 20
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) Gohnie Bl A EE LT Rat IgA ELISA Quantitation Kit (Bethyl
Laboratories, Montgomery, Texas, USA) I X VWHIE L/, 7B X
ORI T2 C=IE CTHEH L7, Coating Antibody (Goat anti-Rat IgA-
affinity purified, A110-102A: 1 mg/mL) 1 p L (25 L T Coating Buffer
(0. 05M Carbonate-bicarbonate pH9.6) % 100 L N x MEREHRHE L /-
HbD% 96 VLT L —FDENENLOT T IZ 100 pL FORML T=E
BT 1R f@E#%, ELISAlHi~A4 27 a1 — oA v v (Wellwash, W
—ET7 A4 A T 4T 4y 7 RS, Bk, BAK) 2 T Wash
Solution (50 mM Tris, 0.14M Nacl, 0.05% Tween20, pH8.0) T 5 [A]¥
Hllc, BHEHBRIZVZAVHADOKGZ FoIlRWe, gL oy =
JLIZ Blocking Solution (50 mM Tris, 0.14M Nacl, 1% Bovine Serum
Albumin, pH8.0) % 200 pL T ORML CT=EE T 30 pEE®R, 7 1/ L4
T7Z% L TACT1IWpfRFLZ, BH, 96 VL7 L — FZERIZREL
Trb~A 77— A vy THRWEHFLE, H50 0 OEERK
CEREEZRBLCBE, TREN 100 p L& 2FRML | B kE®%, [EE
2 5 EPEE L7, A EVA R 1T Rat Reference Serum (RS10-102: 0.2 mg/mL)

Z AUk (Blocking Buffer: 10% Tween20=200:1) T 1000 ng/mL (Z ;{8
L, HRIET2RHBEBAREZITV 15.6 ng/mL £ THB L, ZRIEO A
% 0 ng/mL & L7z, AEHIEBGNEYBREIER» & 6N EIE 2 4 RIK T
HWHIZARLEZboExH Wk, ki, fRERTCEYITHRL -
Horseradish Peroxidase (HRP) Detection Antibody (Goat anti—-Rat IgA-
HRP conjugate, A110-102P: 1 mg/mL) % 100 p L FDOUHI L 1 B[R ik &
%, [FEEIC 5 |mP#E L7, TMB (TMB One Compornent HRP Microwell
Substrate) % 100 pL & 2WRML, =& - BFFT T 156~30 3 L& %, Stop
Solution (0.18M H,S0,) % 100 puL ¥ DML, vf4 2771 —hKIXxH
— (MPX-96, k&=t Vr A =272, HK, BAR) THRHPLLE, v 277
L—hY—%— (Multiskan FC, ¥ —F 7 4 v ¥ ¥ —F A T 47 4 v
7 AR A Eth) THEE 450 nm 231 2 W E 2 RE L, FEMEEIR D O 1E K
LE-BBERIY IgABEAZEHE L,
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ﬁ

4.5 T rE=TRERREEONE

EBNT =7 RERREIL EBASDREIKRZELO7BEL (2,000
Xg, 4C, 300) oz EiE2HAVWTLERER T > E=7% v b (fn
JeMiIE TR S, KK, AAR) X JELRZ ™,

%&

it

4.6 M3E 5 D A AL 54 M
MarxaFa—), DL 2 L A5 — L O EIXEEE (DX v 2 F A ;
Abbott Laboratories, IL,USA) IC X VA To7z, =2 L A7 v —/L & HDL =
VAT — )VRgEDOZH% VLDL+IDL+LDL a2V AT o — LgE L L=, U
7Vt 74 K, WERERENR, VEE, 7 v=a—A, GOT, GPT, ALP, # ¥
YRIE, TNVT I UORER, BMFESHF v b (Fuji Dri-Chem system;
BEL7 4o v sk XS4, B, BA) M\, FUJI Dri-Chem7000 (& £ 7
4V AR t) TITo 72,

5. MRt fRAT

ECOT— XY EEREBRECRLE, £7 X BT 2HMOfA
HEEMRE T — ol @ o 8o (ANOVA) 2, Tukey D ZEIL A 7=, 2
M OFEEREFRIZIEL Pearson OFERMEE ST ZH W TITo 70, FRIEIC
B DA FHABEKAEDZ p<0.05 & LT,
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H3HE R

1. K, fmEHERE, RES

KE, fEHERER L OEEREL Table 2-3 /8 L7z, 5 4HMOK
fAlBHEREIL, A XV UBETEALe —ARLEBE L THEICED L (p<
0.05), TAIZHEW, (FEEMEDL A XV UETHEIZH D L (p<0.05),
FERGHMM& TS HMOETZBEEREIX, EAre— AR L TA XY
VHEETCTH B L, FPEBEE T BEIM AR L=,

2. HHEwmS L OEMABENES, EHN

S HElga s K OJE PG EE, EMBN pH & Table 2-4 (278 L7z, NI
HE(T FPEB ## TA XY XV b ABEICHIN L, Bk & K EE MO
MBEREIHEM CTAFEEZEIRN o7, EEEREEIL, 1 XV HETE
e — 2B LI OCFPEBIE LD b AREICHIM L, EBANSYESIL, FPEB
HRBIOAXY) UHEETELE —2BICd L THBICHEM L. S5BA pH X
FPEBHEB L OA XV U BT o —ZABEICHRAEEICKTLE (p<0.05),

E

3. BN ORI B R
BN OESENENI R IEE 2 Table 2-5 38 X O Fig. 2-2 (2 L 7=, BERR,
Tu g UM, iR X O E SN R EIL, FPEBB XA X U VB
T —AM LR L TAHEICHEMLEZ (p<0.05), v 4 v BREE
IZFBWTIX, FPEB BER KR OGEEML, A XU VI L THEZZ R LT,
FloonrBEBIRE T, A XV BRI L, FPEBEEICX L THEEMN

R BT,

IF

4. EIBHNO LT VIRER IO I B JE

EHANOLTFT UVREEB X IghRE % Table 2-6 3 X O Fig. 2-3 IZ/R L
oo BIBN AT UREL, FPEBEEB LA X U VEECTE L — RBRIC AR
AREICHEMUZ, SLEBRNLTFUVREL, EBA P EAERAOHEZ
~ L (7=-0.732, p<0.01), EMWNER, B8R X O E NG D8RR JE
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CHEZRIEOMBAZ-R L (FERE : r=0.637, p<0.01, n-FE&EE : r=0.472,
p<0.02, WESNEMEE © r=0.750, p<0.01),

BN IghIBE L, FPEBREB IO/ XY VT r —AREIZH L TH
BIZHEM L, 75BN IgA IBEIX, EMN pH A ERADOHEEZ R
L (=-0.806, p<0.01), EEHNEEE, n-FEEEEI X O EEENBEIRE &
BEREOHMBA2 R L (R : r=0.671, p<0.01, n-F5EE : r=0.645, p
<0.01, #MESHIENIEE : r=0.608, p<0.01),

5. BEBRNOT v F = 7 e

EHANOT v E=T RRERREEL Table 2-7T B X W Fig. 2-4 [Z/r L7,
EBNOT VB =T RREREEIX, FPEBHB LA XY VB TELET — X
BELHB L CHBEICHEMLE, LrLAaens, B 1 e IcHlET S
EAEEITIRONLR oI,

6. BN O MR

TN OME % Table 2-8 [Z/~x L 72, Coliform [ZIRHEM CTHEZIXA D
Nigholo, —MRERKMEREIE, FPEBREIB LA XU U TR/ r — AEIC
KNLUTHERMEMZ R LIz, LME I X O Lactobacillus [ IR THE £
XA SR> T-, Bifidobacterium A4 XU VBETE/L T — RABEITK L
THEICHEML, S5 FPEB HTIIA XY ULV b AEREMAE R L
7o,

7. M IE A AL A AT

g AL F o s R % Table 2-9 1 Z/R L7-, MHF ¥ =L A7 7 — 1, HDL
I L AT r—) b, LDL 2L X7 wu—) b, HEN;, EREEVBEL XY &~
JEEEICHER TAEETIR AT, HERB~OREBITIR N7,
MEFPHRER, 7TLV7IUVBLRALPIZBWTHHB TAEEITR AR
Molz, GOT B L OGPTIXFPEBHECE AR —AFEBILIOA XY ULV
ABICIERTLEZ Y 7 v — s EE REE (b Fi B0d v v — X HEIZ H -~ FPEB #f
THEIZETNTL, EHICAXY UBECTFPEBRELYD B AREICIE TN L,
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Table 2-3 Total food intake, body weight gain and fecal weight in rats
fed the control diet or a FPEB diet or a inulin diet for 28 days.

Cellulose FPEB Inulin

Total food intake (g/4wk) 356+62 340+5ab 326+6b
Body weight gain (g/4wk)  70.5+1.32 67.4+3.62b  58.9+3.3b

Fecal weight (g/3d) 2.54+0.322  2.03+0.132  1.24+0.10b

Values are expressed as mean*SE, n=5. aPMean values within a row
with unlike superscript letters are significantly different (p<0.05) ,
as determined by ANOVA with Tukey’s test.

FPEB: Fermented beverage of plant extract by-product.
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Table 2-4 Organ, organ fat weight and cecal pH in rats fed the control
diet or a FPEB diet or a inulin diet for 28 days.

Cellulose FPEB Inulin
Liver weight (g) 8.14+0.10ab  8.47+0.192  7.68+0.11b
Epididymal fat (g) 4.34+0.21 4.3140.18 3.87+0.18
Kidney envelope fat (g) 4.56+0.18 4.41+0.24 3.85+0.29
Cecum wall (g) 0.55+0.07>  0.66+0.02>  0.96+0.052

Cecum contents weight (g) 2.15+0.18P 2.99+0.232 3.38+0.21a

Cecal pH 7.24+0.092 6.25+0.09> 6.08+0.13P

Values are expressed as mean*=SE, n=5. 2PMean values within a row
with unlike superscript letters are significantly different (p<0.05) ,
as determined by ANOVA with Tukey’s test.

FPEB: Fermented beverage of plant extract by-product.
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Table 2-5 Cecal short-chain fatty acids concentrations in rats fed the

control diet or a FPEB diet or a inulin diet for 28 days.

SCFA (umol/g content) Cellulose FPEB Inulin
Acetate 228+38b 389+49a 3944202
Propionic acid 35.1+3.5¢ 111482 71.6+8.1P
n-Butyric acid 5.49+1.98¢ 42.8+9.83b 85.4+1.112
Total SCFA 269+43Pb 543+60a 551+29a

Values are expressed as mean+SE, n=5. ab.cMean values within a row

with unlike superscript letters are significantly different (»p<0.05) , as
determined by ANOVA with Tukey’s test.

FPEB: Fermented beverage of plant extract by-product
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a) Acetate b) Propionic acid

500 - 140 b
a
120 -
400 +
+~ 100 "
g
= 300 o b 80
8 T
= 60 +
g 200 + c
=, 40 + -
100 + 20 o
0 L] L} 1 O L] L] 1
cellulose FPEB inulin cellulose FPEB inulin
¢) n -Butyric acid d) Total SCFA
120 + 700 =
a
a 600 -
é 80 - 500 -+
=] 400 A
g b
E . 300 + T
:24 200 +
C 100 +
0 L] L] O L] L] 1
cellulose FPEB inulin cellulose FPEB inulin

Fig.2-2 Cecal acetic acids, propionic acid, n-butyric acid and total SCFA
concentrations in rats fed the control diet or a FPEB diet or a inulin
diet for 28 days.

Values are expressed as mean+SE, n=5. ab.cMean values within a row
with unlike superscript letters are significantly different (p< 0.05), as
determined by ANOVA with Tukey’s test.

FPEB: Fermented beverage of plant extract by-product.
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Table 2-6 Cecal mucin and IgA concentrations in rats fed the control

diet or a FPEB diet or a inulin diet for 28 days.

Cellulose FPEB Inulin
Mucin (mg/g content) 15.6+1.6b 20.8+1.52 25.340.82
IgA (mg/g content) 0.39+0.14b 1.22+0.062 1.28+0.152

Values are expressed as mean+SE, n=5. abMean values within a row
with unlike superscript letters are significantly different (p<0.05), as
determined by ANOVA with Tukey’s test.

FPEB: Fermented beverage of plant extract by-product

a) Mucin b) IgA
30 = 1.6 - s
a
25 o 3
b= 1.2 o
Q
= 20 + b
S I
o 15 - 0.8 +
g
10 +
0.4 +
5
0 — ' 0.0 1
cellulose  FPEB inulin cellulose FPEB inulin

Fig.2-3 Cecal mucin and IgA concentrations in rats fed the control diet
or a FPEB diet or a inulin diet for 28 days.

Values are expressed as mean=SE, n=5. aPMean values within a row
with unlike superscript letters are significantly different (p< 0.05), as
determined by ANOVA with Tukey’s test.

FPEB: Fermented beverage of plant extract by-product.
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Table 2-7 Cecal NH4-N concentrations in rats fed the control diet or a

FPEB diet or a inulin diet for 28 days.

Cellulose FPEB Inulin

NH4-N (mg/g content) 1.89+0.26P 3.61+0.22a 3.82+0.252

NH4-N (mg/g cecum) 0.89+0.11 1.22+0.08 1.14+0.09

Values are expressed as mean+SE, n=5. abMean values within a row
with unlike superscript letters are significantly different (p<0.05), as
determined by ANOVA with Tukey’s test.

FPEB: Fermented beverage of plant extract by-product

Ammonia nitrogen ¢ . Ammonia nitrogen

1.5 =
1.2 + 4
€ <
S I £
o 09 - c 3
o 8
= 2.0
& 0.6 o £ 2
03 o 1
00 T 1 0 | 1
cellulose FPEB inulin cellulose FPEB inulin

Fig.2-4 Cecal NH4-N concentrations in rats fed the control diet or a
FPEB diet or a inulin diet for 28 days.

Values are expressed as mean+SE, n=5. abMean values within a row
with unlike superscript letters are significantly different (p<0.05), as
determined by ANOVA with Tukey’s test.

FPEB: Fermented beverage of plant extract by-product.
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Table 2-8 Cecal bacteria levels in rats fed the control diet or a FPEB

diet or a inulin diet for 28 days.

(log10CFU/g content) Cellulose FPEB Inulin
Coliform 8.44+0.23 8.68+0.25 8.30+0.35
Anaerobe 9.53+0.06¢ 10.0+0.1P 10.6+0.1=

Lactic acid bacteria 9.79+0.19 10.2+0.1 10.0+0.1

Lactobacillus 8.09+0.37 8.38+0.39 8.90+0.24
Bifidobacterium 7.8240.18¢ 8.94+0.07a 8.38+0.15P

Values are expressed as mean+SE, n=5. ab.cMean values within a row
with unlike superscript letters are significantly different (p< 0.05), as
determined by ANOVA with Tukey’s test.

FPEB: Fermented beverage of plant extract by-product
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diet or a inulin diet for 28 days.

Table 2-9 Blood biochemistry in rats fed the control diet or a FPEB

Cellulose FPEB Inulin
Total cholesterol (mmol/1) 1.67+0.04 1.61+0.07 1.57+0.03
HDL cholesterol (mmol/1) 0.41+0.01 0.42+0.02 0.42+0.01
Non HDL cholesterol (mmol/l) 1.25+0.03 1.19+0.12 1.15+0.05
Triglyceride (mmol/1) 1.11+0.08 1.16+0.14 0.91+0.08
Free fatty acid (mmol/1) 1.07+0.07 0.93+0.03 0.95+0.07
Phosphorus lipid (mmol/l) 1.12+0.03 1.25+0.05 1.16+0.02
Al 3.02£0.032  2.87+0.5P 2.724+0.03¢
Glucose (mmol/l) 4.47£0.40  4.46+0.34  4.04+0.48
GOT (IU/D 210+6a 164+13b 196+32
GPT (IU/1) 36.0+0.92 32.0+0.3b 36.2+1.22
ALP (IU/D 725+31 695+11 723+17
Total protein (g/dL) 7.2+0.1 7.1+0.1 7.2+0.1
Albumine (g/dL) 3.88+0.01  3.90+0.3 3.96+0.03

Values are expressed as meantSE, n=5. 2*.cMean values within a row with
unlike superscript letters are significantly different (p<0.05), as determined
by ANOVA with Tukey’s test.

FPEB: Fermented beverage of plant extract by-product

Al: atherogenic index
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ARE T, M~ & X B (FPE) o 85& TR TR A 5 &l Y (FPEB)
ZOWT, IBNRBEICE X222 E% in vivoRBREHA VTR L, &k
AT BT FPEB O KRG RBEMEZ I 6 2023 5729, FPEBIZE £ 4
LHBERHZHONLORELZEN WAL, FPEB & & L THRERIC
fit L 7=,

AFFEICB W CHERT REHERI, FPEBEIIMA T v hOBIBEARNICE W
T, Bifidobacterium X°—RBEXMEEBLB X OEHEHEBOAKEEZ A
BlcEnmsd, pl 2B KR TESEZZETHY, invitroiBROFE R &
—H Lz ETH S,

RKIGIZBZET 2HBEEEICE, BRMBEROLOEANRMEDO LD H D Z
ERFBNTWD Y, B OEEAER S OKRBIIEETHY, T
T UM (Bl SEEEET T (LY RF U MR —F),
WAL EDO A Y IPEN D D PV, L 72 FPEBEN W D 75% H IR AK{LW T
HO, TOHTESAITEBVT 100 kDa UL LD &4 TL AN 83% % A o
TWie, Z0&EaFbalmd OEHEER ZIZ OV TIEMREFT L TV 2RV,
FPEB DRUE TR 25 2 5 &, KEEMEHEEH O RE /31 FPE h~B4T L T\ %
AIREMES BV, FPEB BT O IR KA DT & A &2 EEE AL L BESE & H#E
H &b, FE, KFIEICEB W T Bifidobacterium & B ENENIEE DA & 7
BENIL, FPEB EMT W BN EEW (L2 HEH E L CO T v AL T 4 7 ZEH %
BT 2 EMEEZREBEL TS, B fti L7 FPEB @EHTIC & F 425 HEW
fbtE 2R IT, FRRLERKIEMEEB LN TE&ESADD 62.3% & HE
L7z,

—FH T, HEEREE L L TN R EREOERILEML DY,
BN O FZBLMHADOPEAGIR O — 272 > T\ %, FPEB &N WX, FEE
MAMOEKBEREEDONDZ XU NI EE 1T EALTREY, TUNEE
KEELTRBEZICLVRAIREAEESXEZEZ R D 0D 7o
ST REREFBIEIEIL, in vitroRRICBW T FPEBH B LA XU VU HETE
e — AR THREIZE N L, —F, in vivoidBRCEI{HTHE
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TR SR o To W, FPEBHEE A X U VT b — X R H A~ I0E ]
R Llc, MARBTTY VE=TRERRBREOMEDL —H Lo EHK &
LT, in vivo RBR CTITHBRAH CHEKHINED 28K LM ONIK
Moz R7ERRRIZR> TWDAEENREZLND Y, TVE=T 1k
ERIIBANMEDEHEEEE Y NN EEOERILEWEELT D LIC
KVEAEASNDZEHbWESN TS P, K TR S/ FPEB #fH K
CA XY U HICB T 27 v E=TRERRFEEOHINE R IL, EMEREREO
EmeE cnIZHESBELEZEN EERMEERD X N7 BIZ KD et
MN—HEZLND ™, LonLAans, EIEKMEY V87 BN K&
W EHER X B 10
FSEMBRIREICRWNT, e CBIREIX FPEB BETA X U VX
DOLYAERENZR L, £72 - BBREEIZA XY B TFPEB LY b
AEWZHEMUE, NGO RIL invitroiRBEE KL TWi=, 7t A4
VEEDREAIIE, BNRES O Bacteroides D FEE BT DR, -
Bifidobacterium M O Bacteroides 33 X OV Clostridium 73 pEE L 7= L2
NHAERT AR TN HI1FENIT, Bacteroides INFEAE LT a7 BE D
SAERINDZ ERMBNTND ¥ RIFFETIE, LB T BRE
OREL L PHEFE SN A EEL TWRWNWIED, FPEBEIMIC LS 7o
FUBMBEORBREMNE, LOX)>REFTHERINT-ONZREAT S
ZElITERNoT,

BN FEBECREAESND T e EF VBN AERICKETHAAEIC OV TIE,

TEZEREIN TS O, FEHEEBREZ YV FE+ 5 6cEAEEL
e 7 5K (G protein—coupled receptor : GPR) T&H 5 GPR41 IX, A A

B

B

=

BEICAHFRMICEB L TBY, B#EHENBOS L, Lty e et @i
X0 bIEE LS, REMRERZLET L2V VX —HE %
B DT, ST e A T, IS A MR AEAE T S R T R
BERICER L TS AMB OB Z M 2 & W ERE b2 Y, K
WFoE/ 6, FPEBBHWICIIBAN T e B F v o AR EL2 BN S & 5 5 A
MR RBEINTNWD, TrEdrBOEERNTORRAERZHHBE IR T
WD B L e b FPEB BATWIIC K B 7 o B g O A R T A i
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THTETHLNCTHOIVEND D,

—77, B~ XY rAEKROmSFARY) T2/ =1 THL T
SVUVEHEBRESE, KEHMNICH XD EEBEERG L ERTIX, @I -
Y aREOERICK > CEALEBANMEED Firmicutes
/Bacteroidetes M DF %, T EEL*EREIE-~ U R LFEZEICE T E
éﬁﬁt:kﬁﬁﬁ%é%VTWéS%,WMHiﬁ¢ﬁ%@®%ﬁ%‘%%,Eﬁ%,%
J aReiEE e EoMMEIREE L CWD, FPE (R — R—F— X B, KB
FRA S, N, BA) 2oL, 2hETica—t —H (6.4 mg/100g)
Lzvv U (3.4 mg/100g) R BRHE I TWDER, LTS FE
MWHKORY 7=/ —NE2Zl G0LLHENINTVE, ZOZ b,
WX FEM L TWARWA, FPEBIZHARY 7=/ — A& EH L TW5D A REME
EEmWeEEBEZLND, TE, WMHEORY 7 = 7 — LGN E R Ok
EEAASEDLZENMOENTE TV % L2 in vitroiBRIZE W
T, vwauaX N Bifidobacterium DAEB X RET H 2 &L VR, 71—
NRY—HKDRY 7=/ —I3t MEWND Bifidobacterium %M =& 5
ERHEEN TS Y, SHICEFERY T ) — VR IENME R O R
PRGN BR E R Z AN T A AREME B R SN TV D ) b OFE#RE
%, FPEB BEIZ I ) % Bifidobacterium ° M $HNR e O A B 72 8Nz ix, B
BB koRY 72 7 — b =8> TWD ARBEDRE I T,

ARFFIZBNT, KRBT ORABEREL, 1 XV HETELrE—
ABEHBLTABICKTLE, TRy, BEBESLEKEEE LA RICK
T L7, £ FPEBEETIL, FRICE THA AR oz, 1 XV &2~ U R
W25z 5 &, %W%ﬁ®%%:i@%ﬁéht%%%%%®ﬂ%ﬁﬁ Jibd
O 1 % B P9 2 i L T IR ZEFEL, YA AT anTF AR
m%ﬂﬁbfﬁﬁ%m%waé:&ﬁﬁ%éﬂfué“kik%ﬁﬂa
WAERT D BB e B4 VT, BEOLMRZHAMLT, GLP-1X
PYY ® X 5 2 BE A VE O EEE S D Y, GLP-1 R PYY X, M
ERMLTEBRZMZLZBENTON TGS ) KIFRICBIT DA XY R
} &L O FPEB BEDRIBEE B O T IX, BB OMRE CHESh - 885
oMK R LR END, EMBESLCENBNEYOEREIL, XV
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VB LN FPEB BT, BaARr—ABEL LB L TAHREREME L < IX#HEmMm
EmA RSN, M EZHEREE 7 v McE 228, EBPEXRIET D
TERHEINTWD Y, IBNERECER SN BRI, BB LR
DZF AKX IR EnMoNTEY 7, AEICEBNTYH BB
WXL DGE ERME~DREBEHRNBENT.LEEZDND,

BN Tgh IBEIL, FPEBREB IO/ XY VT e -2 LV AR
WML 7, 72 ELN pl E AEZRADOHBEZ R L (1=-0.732, p<0.01),
EHICEBNERE, oA ok, BRI OREHIEIIBRBEE L LA
BEREOMBEN AN (HEEE : 7=0.637, p<0.01, nBE&ER : r=0.472, p
<0.02, WEHBIEE : r=0.750, p<0.01), Z i Ebihara 5Dk Fn
¥Frruenfbr T rERACET Yy boRBRFEE B LTV Y, FH
BB pH MR T3 5 &, IE &M o JLiE I RIENFHEHE I, KK D L
F b Igh, EHIC Igh BHEE T 2 M LA O KM HBL T 2 Fr =
K& (polymeric immunoglobulin receptor : plgR) @ FE A 23 — i /912 B8 AN
THZERMLNTND ) RKIFFERIZBWTEH, BIRENESHIEHRREEO
WM Z IS pHOMK TIZE D, Tgh bR E SN AREENE X2 5
o,

— %, BEMKETO Igh ®EAICIE, BNEERIC X DE 072203
B LXINTEY, BNEAKE O 9B Bacteroides IX Lactobacillus |7t
NRTHERBERO Igh EAOFHIZHBELG LTV D ARBIENRE ST
W5 EAEEOLERE A, BRI O IL-6FEAEEZFEL, g EA
AT 52 bR ENTWND W X5 Igh DFEAFEICHENILAR
DD LT TIER<, IgA 75%%?\7?@%7%%'1@?5:2: LB NI
TWwWad ™, KB TIX, FPEB fE & A4 XU U BT BEAEEB L O
Bifidobacterium INH B REMEZ R LA, LBEICAEZEEITALILE D
o7, Igh DFERBINICIE, FPEBENTMA XV VO T L AAALFT 47
AN R CHEIN U 7= Bacteroidetes "B > TWAREMEXH H 0D LA
VY,

FLREOWRETIE, 7727 AV IWEzRELEZT v FOBBN IgA
BREOHMBEFE LT, BEYBOAL—RBMIZHEILT 5 5B O K IGE R

63



RELTRBY, ZOBSEREERE AT LAOTLEICEH G LTV 5 Al iEHE
WAREENTWD ™, FPEB B0 A X U 2B W T RO BLG 3%
BLTWaatEbBZExbh b,

LIZBMFICEEND A Y, B EICHKT D 0w 250 Mm%
W (B-7nvh o~ Fr) BREARBEES /3% — 2 (pathogen-
associated molecular patterns : PAMPs) & UL CBE I FICEET S~
rma 7y —URBRMBICY T RELTHERT LI L THRGESE

BRBFICEELERIETENMOENTND ™, 72 PAMPs OFEFHKICT XLV A
RAERDIEME L SN D &, HELTCEEHFHRSLOWSNETHEH T T
R, Igh EAOEMZLVBAMEIFHEH IR b RESNLTVD
70 D FPEAC X EE R O M BER R D B -(1,3)-D-Z B N AENE DR RE T
GENTWVD Y FE=HHIEIT > TRV, 8L 5 FPEBIC S B - (1, 3) -
D-7 N o EELMIBEZENSEEINTVWDI2AERETEHEVWEEZEZILN
He THOZ XV, KIFETR LN FPEB BHWIC L 5 1gh O FH E 724
X, MBS EREEZ VD RETIARGEREZNLEA XY L&
TR 2FLIERAL TV DA EEER R I LT,

WGFENY THEICHEET 28BN AT VIREICES W T, FPEB BER L U1
XY, Ere ALV LAERENE R LI, EBRNLATF D0
WX, FHEEHBOBEMICHEVEIBEND Z BRI TND & Kif
FIZBWTYH, BHNLT VIRE L EHEBMBIREEOMICIZEDMEBEN A
S (EEEE @ r=0.671, p<0.01, n-E&EE : r=0.645, p<0.01, #EHNE
ik : r=0.608, p<0.01), L7=->7T, BN EHERENEREOENSZ
AVIZHED pHOIK FIC XD, A F o WNREISNTAIRBENE X b,
Sonoyama © DHFZE T, ADOK KM &~ U R HE T 5 &, Adkkermansia
HOBEMBAMmK S, 2F VRECKTAMGF ST ERRINATVND
W =T, AR E~ T RIS T D L dkkermansia W ST D 2
R0 Akkermansia EINTE EDORBEEOLKEBEICEHEL TWVWDHZ &L #H
HENTWD W, LEEBos T, FPEBBENISCA XV v OT VAL AT 47
AN BN Adkkermansia EIZ RIETRHEBIZOWTH, SBHOLONIZT HHLE
NhHbdHEEXD,
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MiEALF S ik, Pkl A5 e—)b, HDL 2 L A5 17—/ L, LDL
a L AT a— b, HYEREN, EREEM BB LY VIEEMEICAEEITRS
g, IBER#HA~ORZBIEIRD N o T, FERMEBIZRIE L THE
FOZRAX—RELTHHEINDI DAL LT, KL IR T /L0ORIEE
FEEMAH G E, WEEALVEL ORI Ckx 2IEAZ b 72632 &
BTl TV D W, RFFETIE, MPREOKMBICHEZITA DD
ST, BREAOEZ VST IE2RI LT 7 v — A MWE) RS2
(Atherogenic index: AI) X, FPEBEEN Lo — R LIV L HFEICEKT
L, SHICAXY VBFETIEFPEBIELIVOAEBEICKTLTCWE, 202 & X
D, FPEB BT A X U i, BINRAE AL 0 F BH I 2 F 1 72 5 B ARG o0 2l
EERNRBEENDN, ZOBRFICONTIEMHATE oz, F72 GOT
RGPTICBWTIE, FPEBEEN B L o — AR XU VLR AEEICKT
LTk, FPEBEITHEICITEREOREDRNFA L0, THHLDOHKFL
fEl CE Mo T,

fiaw & LT, FPEB &ML, BN OA A2 &ML L CEMEIEN D
ERREZHSL, BEHBNO pHER T SELZZ 00, BNREO WK EIEH
NRO BT, EMERERAEDE O LT R0 Igh DRE ML Z
EMB, IHBEMEANY THEEOM FMEAORO T, BEHIENRICE W
T, ¢ AV BOEREZRESEDIREENRB I,
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FAE MY AREEBEWR MWEREDDIEE KO ENR
PRI R FE T 2

F1H HH

BERICRAET DREIEDIL, R0 5FREHFIAEOK FOME = 2
FNOAHENBEFHTHY, TOREZRB T H2HEHFIELBED DO AR
FMAMEL RSN TERZ, FlR 13 FICHITESNEZELTBREROFH
AFAEOMREICET 2EE (BREV A 701k kv, s TR
TRETLIAABEHE2EZFLLETIEIEDO VYA 270 (BRMAEER) (XA
FICHEE S LTV D, CRMREEEZICBWL L, RMEEMSEORE
BN T D — 0, M EROCTEFAFIHAFIZB W THEF 80%FREE T
HBELTEBY, BAEFAHREERIZM ELTWS, Ek 22 FEo R M ¥
A 7 NVEFEFIENCHRD L, OB (51%), QIR (12%) ,@ X %~
ft (3%), @MAE - WMAFHA (2%) Lo TWd, F-mARMHEERED
WBEzA2L L, A EZROTZEEALS A Z AL KO - WA 138
IR TEN & 2 25, BB A0 B BHE XA EmicH 2 Z E RRESh T
5,

BHEEICBT2HEEIIRE 2 MO 50~T0%% 5D TWDEN, D
B D JFEHE A T0% ZWEAR 22 6 O AR AFE L T\ D, FEEEEOKE
RFEHOFTBEDNEINMEM IS HVES, BZWHGICHFE IR W EEO R
BEMREZRBLIELH0ICE, MEAKEOMENEZEEIRLTEY,
Wi-e okl - B BREKREE T, ¥l 32 #E0MBEHEEERN
VI E I LT,

Ta7 44— NIAEMUERIEY, REAELBIOREERESEZFH LT
HEISNL2FEMHERTHY, BRABEERAZECL TINTARE I
VA7 ikt RFEEESND W, a7 40— Rix, BEROEEKEZ 72 <
LB, PUERaVRREMR EORBEHEEOMRE S L CHEHEBHE
M ESELIAMKTHY, ZOEESCTHEITFEAHNEMICH D, 2
OFEHETRMUEREDEFEOFER AN EEICELTERZLITWVWR, F
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AAREARAGRIZIELEESZLHFAETHICHER Y, iz HZHicd L THLM
RIS U CHEMARE E S A EZED D T, WMAGEZ T X,
B O] DHWRMEAIZKIEFTRERAEBFH ORI AT T 2D, &
PEREE O RZERHBRICERD THA I,

— 07, BT, SEHE L TORRNELZHER ICLEICRET 272012,
PLEMEDE 2 E OB S 2 VR4 - 205 MINEEE U AEERIND
koHbNTWD, TORBELTCTF ATz ZFHLEABEICL ST
BONA AT 4 7 AR Y X, MERE N, 777 hAY IERICLD T
VAT 47 AKRE VICHER LB~ AIICE T 2852 K% <
b, MrxONRERLTWD, BEHZE TN AEME L, KIRE RN
LBEMICE > THEFIND2Z D, HEEOPTITIZIEAMNERE O H B
BEM~DOERBEEZ MR TDHIANGEZL, WHEERRD DRE - BLOIREFE
Yy oG IS T, PUAME & ATRE R TR D L Ze v B 2 BRI oo B g
NS TWD,

H3E T, M=% A KB WERIPEY (FPEB) O &z 7 » MIZ
28 HRIEM S ¥R, BNEEBENEEIL, BNERESCIHBERBE Y 7
WHREICXI T 2 EMERAN R I N, ZOENS, FPEB 2 & ICE MG
542526 T, BMARRKIESCIHERB Y 7O W LI2 X2 0%E )R
LR S, PUAEWEICKTF LR WIERYE TRHIC RN 2 MBEEHEOE
Be, BNTOBBYEEAZMAT-RIERODRAERNOEFEIZEND
AREME A B R T,

ZZTAETIE, BEERICFPEB Zfa b L C, BEF, ERME, BINMEEO
iR L OCERLLEYEECRETEEL2RET S22 E
L7z,
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28 KRk

1. FE%) — 3 A FEEE IR O 3
fEdy — % 2 3¢EEHE (FPE) B X OVER L 72 HiW) — & X S e ik B & Rl FE W)
(FPEB) O FHBLICc > W TIE, F2EIZxR LT,

2. HERK

IR I = oA MR (LWD, 2 FL—RfXKI—27 vy —fXT =
oy 7 fl) 1280 (£8) 20, BAROKREIT 74.521.72 ke TH -
7, THH OB EHMMOKRELZEEBL C6HE 1L L, RXEHRERKX
D2HEREL,

3. B 5

WehE LBt oKy L O E Table 3-1 B LN 3-2Cx L7z, &
XEORBRXIZH @I E )AL/ ENERT, B AEEE
- K (2013 4FfR) # Wi T RO lCRFF SN pt AR Lz, £ Bk
X AZ v 7= FPEB @ i 4y % Table 3-3 1Z/rx L 7=, fit3k L 7= FPEB (X, TDN &
BN 89.6%, DE A 3.95 Mcal/kg & =R VX —F &N EHVWRAETZ - 72,
REBX e LT, BHOKEHRAKSEZXEX &, FPEB & 10% 12 4 IR
LTMAKRSELZRBXO 2 KEZE L, RBRHEIZRRX &K O RX
TA46 B L O AT HEE » 72,
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Table 3-1 Chemical composition of mixed feed

Component

Composition

Dry matter (%)

TDN' (%DM)

Crude protein (%DM)
Starch (%DM)

Crude fat (%DM)
Crude ash (%DM)

Ca (%DM)

0CC* (%DM)

DE (Mcal/kg)

86. 9

83.95

14. 2

40.9

83.1

'TDN : Total digestible

nutrients

°0CC : Organic cell contents

Table 3-2 Material composition and ratio of mixed feed.

Items raxio (%) Ingredients
Grains 84 corn, wheat, milo, brown rice,
polished rice, barley, flour
Grainy residue 13 rapeseed oil cake,
from the lees of soybean oil cake
vegetable oil
Otherwise 3 Molasses, calcium carbonate,

calcium phosphate, salt
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Table 3-3 Chemical composition of FPEB

Composition

Dry matter (%) 48.3
TDN' (%DM) 89. 6
Crude protein (%DM) 0.8
Starch (%DM) 0.0
Crude fat (%DM) 2.1
Crude ash (%DM) 1.7
Ca (%DM) 0.28
DE (Mcal/kg) 3.95

'TDN: Total digestible nutrients

FPEB: Fermented beverage of plant extract by-product

4. i 2% H 5k

R SIIH B UKEE T, #XEDL6HAZILIZ 3T D 2HITHITT
A4S0 E TEE Lz, MEHIHS O 1 BIC 2 EKE L, AKX QR
L7eKZAKBEIZANLTHRAKAKTEDS X512 LT,

5. A H

5. 1. I8 F Rk A&

EE AL, KEZ 2 MM, MEERELSLOMKELZEAMRAEL,
1 XYY AE (Average daily gain, ADG), 1 H X BHE & (Average
daily feed intake, ADFI), FPEB#EHER I OB E R EAZHH L1-,
W OFEAGIE, & &K%, AWM ENR RS RS S ICERE L TR
DR
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NEmaATid ks & &, MV &, Aal CCiEN A (LY a* bE),
INEGR R, STE, AW - BT ONC i AR MG 2 380 5 R e R AR,
R ESTEPRICBT DA R—vEAD F— VIBEIZHOWTEL -,
ST E SR MEE 4CT 14 HIRIRA R S E RIS, WkRMH L HE 9 MK o
— 20K FTIEMBXOHREEHZH W, WkEHIZAEREICEBTEL D5
M C, 25 MHEE 2 &8 9 M HESS 1222 TRl2 S IEIZ 4.0, 2.5, 2.5 n/&
TV L, 4.0 confED 1 BT WIZ L TR & &, HIEN & &5 M
OREFE LTHWE, 2.5 em/ED 2 BUI WA UGN & 2 Il E %, nEk
B, STWENE R OB E Lo, BB B Rk 0 5 57 113 e B & 5 JE
O T CICHBENZ AWz, BlEFEEZUFICR L,

7 B
M7 VIMEFRFICTLVIBEELZRE, O LIS gt T T AEEZ AN

(2) 7 v 2 FF B & K IR F2 H% (DRM620DA, 7 RN v 5 v 7 ek 2t
HIL, HA) AN, 100°C T 3 REM IR X7,
BHBEESELETAIRELGET V7ZF— 2 NT30 M KGE, 7TVIHE
b+ 7 ABOEEEZ KD 7= (A),

WHEEZ RO IZT NV IBEEICHAYS 7L E2K S gL VB LE B),

BI8OCHA Yy hFL— KM ETHIABRZHNNTH T2l E DD
KE Gy DK Gy % 785 ST,

(6) & 1. ¥ J (2 A AL 100°C C 3 W HL M S 8 72,

(Mg t, 7> — X INT 300 kmL i,

iz oEE (C)ZMELKSEEZ U FTOXTRD I,

(A+B-C)
B (%) ==————X100

s

Koy e

A: BEEHER, B: Y7 VEE, C: pgRERE
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5.2. 2. ME M & =

()E &L %2 EHRGEMSICAN T 100C T 3 R S w7,

Qs ERE 2TV —4NT 30 skntk, EEECOHE
BAERDT ),

Bk EaEMEZDOY T Va2l 2 EHFEEMRICEDZ, TAHIEIZ
TR onELDIEONTIE, TAIEEANAYIT 8 &SI LR,
TAUIBEILERICFHED L, BEEL, T AR IO VLD
IMAE R CREEY, ZoOMEREMNEEKOR & L,

yzFro—FVEIERELCDTHAESLWVWETAR, YLy 7 AL
— iR (E ARG A SF-8, = T ¥k a4, Mk, BHA)
Z R 16 FER A L 72,

(5)16 BFfE i H#%, Yo F Lz —TFT L EZRINL CTERE IV T
FLT—T NV ERBEIET,

6T FNT =T N ERBEIELRIIERBLE V2 EIRLEEICAN
100°C C 3 Wl izl S ¥ 72,

(Mg EREY 27 7 —2NT30 oMkmsEi,

Q)30 MO th, EREVCOEREZI T, MEME &1X, L TFToX
IZHEWE L7,

C-A
HLE & & (%) :TX 100

A EBEVIERE, B: o rERE (K455 EHERD,
C: Hof 1k ¥ &

DU

5.2.3. &

(1)2.5 cm JBIZOIWr SN TR EM 2 KroxhEfine —XAE%2< 0%
X, ACOBBHEF T IRHEMZESICH LTIV —3 v 7 &21{To 72,
2RI Ll — AR A2 =—VORIIEET DL I AN, %
SACHE L 7zm o x I E L,

(3) 43 JE B A5 (CM-1000, =2 =H 2 /L& Vv XU & 4, B, HA)
Tloo%rFricoxsEElEL, ZORHEERAEGE LT,

F
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5.2.4. 5l ta

WREMF G ZJET D2EAICT v 72T, v — 20K FIEKTHlE
L7z,

(2) 7 S| G (CM=1000, =2 =H 2 J V& Vv N UK S, R, AA)
T1Oo0H T o5 HAIEL, TOYEHEELZNMALE LT,

5.2.5. INEVE J =

WKk EMHOY > 7 E 1HENS 2.5 acn)E T2 OB L, ffF LWk
Koz ERYEELME LA,

22Dk, E=— A WIZANTEREKERNDL T0COT A —F — /R
T LRERINE L 72,

BELEBHEZET, HICHELEZAKSERERVEEZME L= B),
ZZTHWEY o, SIEEORIEIC S v,

A-B
m%ﬁ%$<%>=—z—xum

5.2.6.pH

(¥ 5 g ZFEFEL, 100 mL ® B —H —IZ AN % IC AR E K 45 nL & 7
A LT,

QFREFAY— (B 2z bry, BWHFEARSRBEEEN, HBiE A
K) TILHBFAEYF A X LI,

B 7 RN T 7Nl JEACUEME L TR ZBRE L=,

(4)pH A — % —Z H W THlE L 7=,

5.2.7. BirfE (Warner—Bratzler Shear Force, WBSF)

(MBEEEOMEIZH W T 7L 2 2% ACOEHERE T—BRE L
7

200.5 4 »FDaT T —THMMERICH > TPATIC 2T 2k 7o,
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(3)4% W\ 7= = 7 % Warner—Bratzler Shear Force Value | i€ &% (model1#235,
G-R Manufacturing Co. Manhattan, KANSAS) % F\> C BBl 2 & L
7=

1o rFTarbfefoarzHEH L, 27220 T 2~3H
WMELE, KEBRTIE 200 7 ic o0, A 12 B o HlE
2R/ ERRKELZBRNZ 10 EOMEOFEEZH L, 20O HE%
ok fE & L7,

5. 2. 8. JI5 i W& #H Rk

5.2.8. 1. i NG N o JE i 8 i Rk

MR TR 1 g 2L, UM R BRE AN,

27aaARh e AHX )= VB AnL Z AN, 70T A4 F—fF*x
v TR E L,

(B)F 2 AT L 72 23 5 24 R BL E2viF CTHRE 2 b L 72,

WHAS T LrOEEREL, Z7aaohVABEERKJM P CHRE S
726

BIs% M E G A X /) — L4 nl 2%, 7VIb—FhTuav 7%
AW T 100C T 3 HFE A F = 2T WAL UG 24T - 72,

B)wH%, ~F 4 nl MMz, 1 MERMLEZ,

NEBO~FY 2R 7u~ NI 7o CBL, TA7n8
~ M7 7 74— (6C-2010, HEffEgsklat, =8, BA) THH
L7z, 777 A% ULBON HR-SS-10 (30 mXO0.32 mm id, 1§ fi{k T =
fh, BE, BAR) ZHWic, o &tidaA vy =27 7 —iE 250C,
s (FID) RFE 250°C, WIHIEE 150°CH L O HEKKIRE 220C &
L7, ¥ VT AT~V v EZHWZ, FENBOERIZX, TAX7
n~ 777 0 —HIEBATF LV X T VIEERES (GLC85, NU-
CHEKPREP, Inc,USA) OfR$fRM ZEHEL L, KRERTIIIY XF
Bz (C14:0), ~AIF B (C16:0), NI bl A E (C16:1), A
TT7 VB (C18:0), LA W (C18: 1B XY / — /g (C18:2)
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ZEBLE.EEIVARNLA U, NV ML A UER, AL A VR,
V) —ABBIRrY) L rBoaite R ARmfmiEimeE L CEELE,

5.2.8.2. X NHENG 5 K OVAh I AG WG o B W5 1 AL Rk

(1)FBE (TR B X O MIIENT) A 20 meZ x P & &R BRE I A,
5% E &I AX ) — /4L EEAL, TAVYIE—bT B Y7 ZH
WT 100C T 3 HFfR] A F ufb S ¥ 7,

(2)LABEIE 5.2.8. 1. (6)(7) & A FME T FEh L 7=,

5.3. AN b —NBLUVA v F—LE&E

5.3. 1. i T BT 2 kol

WS> T 0.4 g& 1.5 L Fa—TI12EY, A%/ —)L1 nL &N
X T 2R NVT v 7 RABREEAT > T2,

(2)15,000 rpm 4°C 10 53 [ T L5y BE (CF16RX, H I THEMRA=4E, K
W, BHAR) L7,

(B) Ei & F = — 712 & 1 -20°C T 60 4y Mk &8 7=,

Qs S 7% 12,300 rpm, 5 2 CTELODHEL -,

B EEETF=2—7ICTHREIL, Zhazilkle Lz,

5.3.2. B FHRIAE ONC /7 G 1A 12 36 1 2 30k 38 Y

1)z FREM I QMW RIRERE Y o~ % 1 ¢ #RBRE 1T BLL 7=,

(2) 38 J&\ 57 15 4 12 A AL 100°C, 60 4y THE NG Z iR & & 7=,

(B @k fig L5 7 v & 1.5 mL Fa—7 2B L, 15,000 rpm, =i,
15y cm b BEL 72,

M) b xaF 2—7ICB L%, 150 uL D5 7L & 750 pl @ A %
J—nERAE LT,

BHEEH DY TN & B E W SN A T 32C, 10 ML L=,

(6)-20°C T 15 sy & 6 #, 15,000 rpm, 4°C, 5y CTiE Loy BEL 7=,

(7 EiExEF 2—7ICHIL, Zhixzdbe L,
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5.3.3. AW h— L EEOHE

(AT b= 2 mgZEDLED 9% T X J — )L TIEML, 0.IM Tris-HCI /3
v 77— (pH7.5)20 mL [T S THEEKR 2R L 72,

(2)FH &L U7~ kE g 2 0, 0.195, 0.391, 0.781, 1.563, 3.125, 6.250,
12.500, 25.000, 50.000 pg/mL & 722 X 512 0. 1M Tris-HCl X v 7 7
— (pH7.5) C 2 {FBEBEAI L 7=,

(3)7% Bt 380 pL {2 0. 1M Tris-HC1 »S v 7 7 — (pH7.5) % 20 uL il % 7=,

(4) BB & R 400 pL ITHEAIWK 400 pL 2 Mz THAALT v 7 ZEEG L,
FE T 20 oM FRE L 72,

(5)3,000 rpm, 4°C, 10 7yl O Lo MR IC BWE A2 BRELL, WOtEEFHT
580 nm O WG & Ml E L 72,

5.3.4. 4 v R— & EOHE

1) A > K= 2 miuaLED I9% X /) — )L THEMSHE, 0.1M U @A
v 7 7 — (pH5.5) 20 mL IZH M S & TIE R 20 L 7=,

(2)FH &L U - FE g 2 0, 0.195, 0.391, 0.781, 1.563, 3.125, 6.250,
12.500, 25.000, 50.000 pg/mL &7225 X501 M Ui~y 77—
(pH5.5) T 2 FBEFEA MR L 7=,

(3)FAEE & HEHUEWR 200 pLICH AWK 1 nl ZMX TALT v 7 AR AL,
FE T 20 oM FRE L 72,

(4)3,000 rpm, 4°C, 10 pH O EL MR IC EIE A HRILL, WL ESHT
568 nm O WG & JIE L T2,

6. RUKHBEMRA
BRERERREIISEEBLIORBXOANZEH L — 282 HY, BEA
kv, BB, ZoME, M, OFHRBIUCRAFEMO & EHEIZD
WT1~707BEBERIM (1 FEl28 Ky, 4 - oM, 7 ¢ 3
M) X2 RETER L, ABREICIEZ AT 1664, v— X
188 4 D 1 11 &= 1% 7=,
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7. RV A AT A

ARIBRME OB = 2 MZoW T, BlA ik 68 M /ke, FPEB: 210 /L
ELTHRH L, KR IL, HirBIZB1 2 Tt o R A K e i &
ks (A ARBEATSHHEEHS, 2016) 2R L7,

A BRIX 0 502 H/ke, 470 P /ke, W2 443 F/ke

XPHRX 0 1494 M /ke, 467 M /ke, 3 437 M /ke

8. #LEkMEHT

BHiTmT — 1L SAS 9.3 (SAS Institute Inc., Cary,NC,USA) @ GLM
Ta vy EHWTEBEERE L -l EIC L DO BT o T,
p<0.06 DEHIFENH D LHEL, Tukey DZEILBHRE ZIT > 72,
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H3HE R

1. B HE AR

LB Ak 2 Table 3-4 2k L7z, 1 HEHEEHERE (ADFI) (3B X
TAHEBEICEK 72, FTEMAKERETRBRX CAREICEZ -T2, 1 HEY
BRE (ADG) WCHEBEEITR LN o720, fEERFE (FCR) TR X
THERWEMmZ R L7z, ZBRBXICEH W T, SKEN L HE M L7 FPEB £ HL
®1X0.89 L/H/BEHZE o7, ZOfEZH LICHEM LSO HGZYERE,
H TDN g, BHEFERES L OHHEAEERE% Table 3-4 [Z/R
L7z,

2. FZ W AR

ARk HE % Table 3-5 L7z, BRASLEITHABRX THEICK» -T2,
EERRE, BHRNERE, WEHESBIOKBMAKBEIZAEEEZZTIAON -
77

3. PVE RRAE

W i % Table 3-6 \C/R L7z, pHIZHBX THEICEK o=, KO &E
BECIEAEEZTIRON o), RBEXCERWEmMZ L, MBS
B, MMEGEK, ST, Neas X OEHaIC VWX, WIind A ERE
TR N2 T,

jul

4. A5 W e R Rk

4. 1. i N R 15 o RE 1 18 A Rk

A NAR RS ORI EE AL AR & Table 3-7IZ/R L7z, AL A v (C18:1)1%
REBEXTHEILEZ T, TOMDI Y XAF U@ (C14:0), S F U8B
(C16:0), S ML A v (Cl16:1), 25 7 U B (C18:0), V / — Vg
(C18:2) B L O A~ fnig il (Total unsaturated fatty acid: TUFA)I(Z
FEEEIRALNh o T,
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4.2. B¢ T RE MG o JE W 1 k8 Rk

B EIENS O Rg Mg LAk % Table 3-8 IZ/R L7z, AL A VBITHABRKX T£
WM AR L7z, £V = BIIEBRXK AR WEmAZ R L, £ Ofh
DIVAFUE, "NVIFUE, "NAVINVAUVEE, ATT U UVBEB LY
WG I A EEITR N o7,

4. 3. 5 W G B o RE 1 B2 e Bk

frTEIIE NG D N MR FLAK 2 Table 3-9 /R L7z, T LA VBITABRKX CTH
Blzm<, V=V BEIABRX THEICEK -7, VI LA B
THBE CHWHEE Z R Lz, TOMOI Y 2F U@, YRR A U,
NNVIF U, ATT VUV, V7 LrBs X ORARamiElmgc s RS
TR N7,

5. A b—NBILOA VU F—EE

5.1. AH h— L& &

M, RTEHBIOHHEENO AL F— /& &% Table 3-10 (T
AL, RTFIEHICENTIE, RBEAARICK» -7, MEKEED & 7H
TEMICHEBZITIR LR - T,

5.2. 4~ F— V& &

M ED, RTEHBIOHEBENO A F— V& &% Table 3-11 12
~LTe, RTEMIZEWTIE, MBREAAECK» >, HEEMICAHE
IR NPT, REBREEMHITMHRALLT TH - 7,

6. FUR'E B AL Ak AR

6.1. NI K

NT OGRS R A Table 3-12 TR L2, ZOMNSITRBRRE N A EIC
Kol L HELRBRIX THEBIZEK2 o7z, BEIE LKA EMICAE
ZIIR N7 ol,
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6.2. @ —RAKH
o — 2 OEMEE R A Table 3-13 12 R LT-, b X, A, £HMHE

FOEaRrMe b, MBREKANAEICE» -T2,

7. RV R READ

B X OB WAk & BRI o f B2, FPEB # ¥k X OG5 #E % Table 3-
1412 Lo, BeMMiAs sl R X S 5 HIX K 0 KDy o 7o, falBF & LB & £
k% 68 M /ke, FPEB % 210 H/L & L CHH L=, SEEITHBRKX T2
oo, RIS G LB & FPEB O & H X, RBX 2K 1.6 1%

%< o,
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Table 3-4 Effects of control diet and fermented beverage of plant
extract by-product (FPEB) diet on growth performance in growing-

finishing pigs.

Items Control FPEB SEM! P value
First body weight (kg) 77.4 75.1 0.65 -
Final body weight (kg) 126. 67 128. 25 1.72 0.70
ADG (kg/head/day) 1. 11 1.17 0. 04 0.72
ADFI (kg/head/day) 3.23° 3.05" 0.04 0.02
Water intake (L/head/day) 6.46° 8.97" 0.17 0.00
FPEB intake (L/head/day) - 0.89 - -
Feed conversion ratio? 3.12 2.66 0.12 0.07
Dry matter intake (kg/head/day) 3.23 3.53 - -
TDN intake (kg/head/day) 2.70 3. 44 - -
Crude fat intake (kg/head/day) 0.09 0.09 - -
Crude Protein intake (kg/head/day) 0.40 0.38 - -

'Standard error of the mean
DM basis
“bValues with different superscripts are significantly different

(p<0.05).
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Table 3-5 Effects of control diet and fermented beverage of plant
extract by-product (FPEB) diet on dressed carcass in growing-—

finishing pigs.

Items Control FPEB SEM! P value
Final body weight (kg) 126.67 128. 25 1.72 0.70
Dressed carcass weight (kg) 82.42 80. 75 1.11 0.50
Dressing percentage (%) 65.06° 62.98" 0.41 <0.01
Thickness of backfat (cm) 2.30 2.70 0.13 0.15
Grading of carcass 2.00 1.50 0.24 0.34

'Standard error of the mean
“bValues with different superscripts are significantly different
(p<0.05)

Grading of carcass was calculated as awesome=4, excellent=3,

great=2, good=1 and not good=0.
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Table 3-6 Effects of control diet and fermented beverage of plant

extract by-product (FPEB) diet on pork quality in growing-finishing

pigs.
Items Control FPEB SEM! P value
Moisture (%) 71.93 71.02 0.24 0.07
Crude fat (%) 4.03 4.38 0.24 0.50
Cooking loss (%) 24.66 23.32 0.49 0.20
pH 5.57° 5.47" 0.02 0.03
WBSF (kg/cm?) 2.02 1.76 0.12 0.30

Meat color?

Lightness (L) 47. 34 46. 81 0.51 0.64
Redness (a%) 7.56 6. 89 0.43 0.49
Yellowness (b*) 5.58 5.30 0.19 0.52

Fat color?’

Lightness (L*) 73.09 72.76 0. 84 0. 86
Redness (a%) 3.91 3. 28 0. 26 0. 26
Yellowness (b*) 4. 87 4.90 0.15 0. 95

'Standard error of the mean

*Meat color show the color parameters in longissimus thoracis muscle.
Fat color show the color parameters in subcutaneous backfat.
“bValues with different superscripts are significantly different

(p<0.05)
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Table 3-7 Fatty acid composition in intramuscular fat (%)

Items Control FPEB SEM! P value
C14:0 1.64 1.62 0.19 0.76
C14:1 0.03 0.03 0.00 0.95
C16:0 25.37 26.03 0.46 0.52
Cl16:1 4.14 4.20 0.08 0.76
C18:0 10.03 9.70 0.13 0. 26
C18:1 49. 84*° 51.00° 0.28 0.04
C18:2 7.71 6. 94 0.23 0.11
TUFA? 61.72 62.17 0.47 0.78

'Standard error of the mean

TUFA indicates the sum of C14:1, C16:1, C18:1 and C18:2.
“PValues with different superscripts are significantly different
(p<0.05)

FPEB: Fermented beverage of plant extract by—-product
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Table 3-8 Fatty acid composition in subcutaneous backfat (%)

Items Control FPEB SEM! P value
C14:0 1.28 1. 21 0.06 0. 58
C16:0 25.31 25. 27 0.30 0. 95
C16:1 2.22 2.34 0.08 0.52
C18:0 12. 11 12.07 0.26 0.94
C18:1 46. 24 47.76 0.41 0.07
C18:2 12. 84 11.37 0. 40 0.08
TUFA® 61. 30 61.47 0. 48 0. 88

'Standard error of the mean

TUFA indicates the sum of C16:1, C18:1 and C18:2.

“Palues with different superscripts are significantly different
(p<0.05)

FPEB: Fermented beverage of plant extract by-product
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Table 3-9 Fatty acid composition in intermuscular fat (%)

Items Control FPEB SEM! P value
C14:0 1.41 1.51 0.04 0.19
C16:0 25.70 25.75 0.25 0.93
C16:1 2.6b 3.10 0.12 0.08
C18:0 11. 40 10. 96 0.31 0.52
C18:1 46. 42° 48. 93" 0.5b 0.04
C18:2 12.21° 9. 75" 0.47 <0.01
TUFA® 61. 28 61.78 0.33 0.71

'Standard error of the mean

TUFA indicates the sum of C16:1, C18:1 and C18:2.

“Palues with different superscripts are significantly different
(p<0.05)

FPEB: Fermented beverage of plant extract by-product
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Table 3-10 Effect of control diet and fermented beverage of plant
extract by-product (FPEB) diet on skatole concentrations 1in

longissimus dorsi muscle, subcutaneous backfat and intermuscular

fat (ug/g).
Items Control FPEB SEM' P value
Longissimus dorsi muscle 0.005 0.005 0.00 0.21
Subcutaneous backfat 0.166" 0.118° 0.01 <0.01
Intermuscular fat 0.137 0.123 0.00 0.52

'Standard error of the mean *°®Values with different superscripts

are significantly different (p<0.05)
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Table 3-11 Effects of control diet and fermented beverage of plant
extract by-product (FPEB) diet on 1indole concentrations 1in

longissimus dorsi muscle, subcutaneous backfat and intermuscular

fat(pg/g).

Items Control FPEB SEM' P value
Longissimus dorsi muscle ND ND - -
Subcutaneous backfat 0.020° 0.018" 0.01 0.03
Intermuscular fat 0.020 0.020 0.00 0.91

ND : Not Detected. 'Standard error of the mean

“®Walues with different superscripts are significantly different

(p<0.05)
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Table 3-12 Sensory evaluation of back ribs

Items Control FPEB SEM! P value
Tenderness 5.71° 5.18" 0.06 <. 0001
Flavor and taste 5.14 5.12 0. 05 0.77
Juiciness 5.67° 5.36" 0. 05 0.02
Total score 5.49 5.28 0.05 0.11

'Standard error of the mean
“PValues with different superscripts are significantly different
(p<0.05)

FPEB: Fermented beverage of plant extract by-product
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Table 3-13 Sensory evaluation of pork loin.

[tems Control FPEB SEM! P value
Tenderness 5.25° 4.52° 0.06 <. 0001
Flavor and taste 5.14° 4. 88" 0.06 0.02
Juiciness 5.26° 4.69° 0.06 <. 0001
Total score 5.41° 4. 86" 0.05 <. 0001

'Standard error of the mean
“PValues with different superscripts are significantly different
(p<0.05)

FPEB: Fermented beverage of plant extract by-product
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Table 3-14 Price of carcass, feed costs, FPEB cost and total costs

Items Price of carcass Feed costs FPEB costs Total costs
(¥/head) (¥/head) (¥/head) (¥/head)

Control 38, 263 11,863 0 11,863

FPEB 36, 832 9,433 8, 666 18, 100

Calculated as mixed feed: 68 ¥/kg, FPEB: 210 14 /L.

FPEB: Fermented beverage of plant extract by-product
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bl

FA4H B

RETIE, Y~ X 2 RBER WERIEY (FPEB) B 1J 5 IEH K D PE P 1%
(CKRIE TR B A LT,

o5 EHE X OV FPEB O E AL HEH LR BYIM O B Y8 &
& H TDNEEEIL, RBREAMBEEICEN, ZE4i0.32 kel LV 0. 74
ke%hol-, £7- FPEB I GBI CHEAE MG &N 7
WA, RBEHMEOMRXOMEAERS X OO B ZHEREO T, 1T
EAERDLNI o T,

BB A CiE, 1 BEHHRE (ADG) ICHEEITR O -2, 1
H -8R HE R R (ADFID) ERBX CTHERKMEZ /R Lz, Z VIO K
12 10%EA L TCHE L FPEB 1X, 7 RUuliSCRESZOHEL2 2 &1z
HEHMENE L, TN Z HHMRAKSE 22O HRAKEN AL 6.46 L 12
%L, REBREES. 97 LEMA0%MA -2 LT, KaE&DEREGEORE
BEAKEL Y, BEEEIYE, TN KEMKREZ N L CHiIE PR 2 5%
LizmREERN B 26N D ™, E-AMAKENDLHEMB L7 FPEB © HERE
£ 0.89 L/BHT, TDN(X89.6% &@m<, L7bEMDITT R opE b2
FOREETHDLZ NG, BKOKEN T XL X — il FEIKE L 7220 £ B8 i
PR HM SN CEEESMG S -AEELEZS X b, kb ERE
(FCR) ICHEBEZEIR ool b o0, RBXK THERWHmZ R L, %
7o 1 HYEBHKE (ADG) KA BEZEDR LN o7-Z & v5, FPEB 121X
EEKROIEEREICHEELZ KIES TICHBERELKT S5 A RE MM
RN,

AT, BRNSEIRBRX AR, THRIXAEMRET
X enoled, FMEBKIZHN, LEREERE (EFKE) PEZEREERD
Mo Z LICRAL TS, FEDL W ICkd L, METOHMERES R
PS5 LMEBERENETT 220, HEBOEKLR LY, BEHER
DEAENEL RDZEDRESNLTWDS, EBEKEMNS, fB g o E
HEGEZ FTTD2EETTH2ZENRENTWS %, KBFJE CIX, FPEB #
HlZX D ADFI THEZETIAOREZLOO, WMXOHEAZERREL B
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JEHEREIIREFE CTholc, FABRX TEL)>72H TDN & 0.74 ke
%, FPEBO ER A THL 7 FURESLEECTH L Z L2006, BRI X IX
IR D e, RELZIAF—DEHEBBICEDLILTVEESLRME L E X
NN, WHREICAERZTIRBOLT, KAKBELRI%ETH - -,

PRI, MBRKICE W T pH VA BICTIR <, K& &KW % 7R
L7zLah i, MEEL, SlifE, AEB X OBEMAaICHERZITIRL LA
Mmole, BERBONO® pHIK TIX, BHRANICITR SN 7Y 2 =7 U R
P&t T CRBEICIVAEARINDIABICL - TEEIRD Y, LALEL
DA, FHEHNORKMEZ R TR ph 1% 5.4 & &h TRy, 7V
A= UREFETOIHRAICL 5 AMITHED ERES N TVD Y, KT
T, RBEKICBWTHERBKMEEZ /R L2, WX & MR pH i O
E#hThv, Wi, AEBSIOEMGACEFEETIR O 2hoTZ &h
5, NEIZEEZMITEH TRV ESZZ BN,

MERGER A A IX, AW, K FBIOHEIEN O 2| ESMIcB VT, &
LA Ui R (C18:1) N THEILZ W, HDWIEZ W Z R L
oo 72V 7 —BEEE (C18:2) IRBMIXTHEIZA WD, HDWITD
WEM E R Lz, KW OIRIE L, 5 Gk o 51 &<l 1 B I
WEBEZTFLLEBMLN TS Y, ETREHEBF O ®EICONT,
AR B LIOMHEX O HEMEBEREIX, &£ H120.09 ke/H/BHEFET
bholeZ &b, BRLEBMEOREIILWEZ X b, WRIZIEN®
FRRIZOWT, eI Y Era s EERKTHY, FuyEraTDfEN
BRMRER XY/ — VEBEIE N EmL, NV IF U LA VBEA DKV
Enmbh T Y, —J5, FPEB IZHi# & FEHZ L T\ 57, FPEB IC
BENDHEMIZWEBMER CH Y, SHIEERL TWRWAR, U/ —
R EEREEZOND, LTEN-> T, BRK & 5RX CEE L -5
RBIZIEREEHRMINDZ LD, REBRTRINLEALAL VEBESRY /
— VRO EBEREZ, WS ERLZEHESCREMBHRE»DMAT 2 2
CixTCE o, 2, BN TERSNTZEHBBRILX, RIS THE
FTOZXALX—RELTHBAEINIOARRBLT, KL 32700 RIELE,
FRERHM S E, HEkEARLVEL ORI Ekkx 2ERA A% b7 632 &3
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HZRo TS W, FEIEDT v b in vivo R TIL, FPEB EHr #iE
Bizky, 77 e — M8 IR (k52 (Atherogenic index:Al) Z{K T L,
M EPDOEERFEEBEAPTINATWS, LALENRL, ZbE45H
DEVLVAVBRY /) — e OFEHRIZONWTEHALNICT LI LITT
o T,

—J7, Lactobacillus plantarum AKU 1009a X, AfafnfE S~ KFnK
e FhICsl S MAKRENEY —EEAOBBRINEFERT 22 L1IT L
D, U= VlEEIEILY ) — Vi~ E BRI DN Y, RS O
CEbE, TORBERMMMMBRICEHDD X X7 HEOH-FETITEBWT,
U — VBRI A LA VR D NS trans-10-18:1 ~t fafifb a5 2 & »
RO Eh Twsg % FPEB % 0 fliE TR ICH W T, Lactobacillus
plantarum % 38T L TW/2 WS, FPEB IZJR BHE Y R EBR B IC A9 2 %
B, ABES L2288 B AAMAL CREILTWVWD 20,
Lactobacillus plantarum ™5 L TWARIBEMIZE V., FLERE OB 7= 72
TaNAFT 47 AL LT, REaffg g e E s mE s s
ZEMmB Y, FPEB & Lactobacillus plantarum & @B VEIC DWW TiX, 4
BHONIZTLHAIRLENHD EEDbN 5,

AHBF=NVBIOAS  R=VEEIE, ETFTEHCBWWTHRBRX THER
BEAER LI, ABD b= =%, HILE CEEINDHER DR
KMEDO—>ThH b, oML L OPESKOMERNICESR R, BN
KD Z N7 BHRKROT I VBO—FTHL NI T 7700, MAEY

CEORIBTHOMENSBETEREND Y, Doran HIZ LD L&, BHNT
WAL > TEAEASNTIZAS F—0%, BE S RIS RUAT I TR E S
NDHM, —MIZEHEICEREND Z EBRRENTNDS P, F72 Wesoly
R Weiler™ 2L D&, 2D F— NV OIRH~OLEEE TR EFRE 2 &

DEBrZ ), AX) X7 4%, EXRT VT Ty, Yal—E—1h
ST, Fa RO ST, BHMEASKESLLKS X OEEFTO RS =
EXRTI®ELZZENHEINTND, —F, HEKRICTEX Z (€% & &%
A LBRBET 2L, BIEBENSCEMABTO A F—VBEOKTAALD
o0, ZOBZITIEBNMERE OB XD Clostridium perfringens
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O WD LGN R OB fE S pHIK T & O BN R S T 5 Y,
EHICEBRKRICA XY V& 3%IMLUT-fEZ 3~6 BEHEGT 2L, BN
ME L~ 2L, BRIGOBMBENRGBREENEMLEZZ EPREINATWVD
W, B 3ECTHEM L FPEBENTMIC LD in vivodl B TIiX, FPEB &
X7 v BB C Bifidobacterium=<°— W MEHE B 2oL, FERE - 7
BEA BB RO rBBEOBEENBROAEREREIEL LR, AT
VEBXIOIgAEREEMOTRE, BNREOWESCHEMBE Y 7 #ie
Za LS TVUARNAFT 4 7 RARDNBEO LN, £ LT FPEB O 7 1
NAFTT 4 7 ZAHFEE, AXV RAFELFMINT, KRETIE, EFEFO
MEESILESEENBIEEORWEZEHEL TWiWnd, A F—1X
AV R—IVBEODHBERIKTN, FOX)2EF CHEINTZOMNEHT
ol LALRRSE, ZTHALERKSOMEIZ, F2RBIPIET
ﬁméhkF%B@fvﬂ4ﬁ7472@%£®ﬁpﬁﬁ%@éhko:
DL XY, FPEBIIK T L AAM AT 4 7 2 LTIEHL, 3 ®ETH
b7y FEBWNATA L RIS, Bifidobacterium ° — XK M H % 1%
b L CHESEBEBROEKRELZHMSE L2/ RENEZE LN, S LICH
EREFMEDEDO LT R Igh DERRELFET 52 LT, HEREA
UTHREL M ESE DA EER RSN, E M o ER S IREIC
LEEDOREMAEWENR b RBR I,

BHREERAECEr —ARICEWVT, FBEXIIRABRK I b5,
Va—T—T, YFHBE, BAELTBWLWERFis Nz, £ T
WIZBWTIE, FRKIIEBRE I N, Ya—v =720, 5 FK
FEDLLTREFMTIZERELTMEINTZ, ZNET, HANENES =
WEIMT 2 &, BRRERERREICBIT2EX DS, EBE, %Hﬁ“@@@ﬁ
am ET s b Tng Y REFZEICE W T, MR o MIEN &
Kﬁ%@%ﬁﬁ%ﬂ&#otﬁ,i%ﬂé%%ﬁ‘C%“Tﬁib“%%
ERIFS o7, BHBICOWNWTEH LI F Ui, S FLALEE X
RF Vv A VB EEOHMERHY, 27TV ey /2 — Vgt AoMEEN
HHZENRINTND YV RIFZE T, BRI W TA LA B K
N, UV /= LBEENEr> 22 hb o, FELVWHRZ KIF
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Shhnole, BMROBWL EDOREFMICEEZ KT TP

A B FE T oM L 72 BE G e mm@mzf/vyw%77:wM%@@%7
RUBLELS EboTWVWAZ ERMLEN TS P o — XK TIHEKIC
AEREVPRARLNTVWLIOT, S%IFEET I /BOoSsHbENrb L
V0, FREWRABRICEWNT, HoBEE BACREERF O iRE o ¥ — M I /M
BEPAECTWEAEELD Y, SBOMFHREIIRDL EEX N,

& IR IC D T, RRBREEMIC K 5 FPEB 8 5 T, #& £ B 1T 4F
FLWHRMA N> 72Z & X, FPEB Hffiz 210 /L IC&REL 7=
&, BEHEOMGI R OHEE S 45 EEHHI R LV & FPEB O # H 2 I
bl % 7=, EFEHR Y CRIHA 3 5121%, FPEB BEflio @ E/Ab 23 nE L Bbh 5,
F2®mOBER TR L7EAT PR T, BERLE %2 6 AT E TOR 120
~130 H#, % 100 mL/S8/H O 5 CTHE, FEWME, FREUHEE OGN EH
FRAICH LT, FIEREOHEBRENTND Y, ZoKkG5 HENLEHL
7B 1884720 @ FPEB AEJERK E 1T 2,520 T, A#ER 8,666 FHDOK 7
FWERREIND, ZOMBHIETKIIHT DT VAL ET 0 7 ZAGEN
HONERD, JEYEE TN EIES L, AVEEIZ L D2ERE
R Rz, Fo@erfEE Rl RRNAEENATRRICZR Y, FPEB O #
AxthFixm< b eE2x b,

figm & LT, FPEBIX, B OMKRBEICERLELZ LTI &L, K
WOBEHRKTD—D>ThHLA VA VBEEZEHENSELIEN RINTEN, £
DEFITARATHoTe, ELETHEMICENT, AHORALORK L 7225 A
ARE—=NRA Y F—NEEEZRTIELIHRENRBD SN, Z OBL5IC FPEB
DT VNAFTT 47 AHE L ORREMENP R I,
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R % 2 3R (FPE) 1%, BHFEOMPEE» L v a O RETE %
FIAL T 22 L, A Z2RETLEROREPTIZEE L TWVWDHEER
(Zygosaccharomyces spp., Pichia spp.) ¥.We W (Leuconostoc spp.)
FIZX - T37CT 180 HRMLL EIgmespl S THRIE L 721 &, KA ME o
Bt CdH 5., FPE OfEME S LT, HiikE (2—b—@Lr7uny
CEE) XD T v a— VR ESZE MBI R E L W|EL TS, &
ETE, FiflZEGHEEEOL Y SESAB IR, T09 LEMEEOHE
ERREINTEY, T AAMFT 4 7 2L LTHENEREREOKES S
nTn5d,

—), TORETERTALLEMEDORIPEY (FPEB) (2%, FPE [FAER
CIREED R EDORY 7 = ) — LRy F o M2 iEE, fido
i zEA Y a8, L CRMMEORBEBEARL P ICERT 5 @K H ko #
HIEMEZ R EZ S E R TR I N TWDH, FPEBIX, v XA F T 4 7 X
R AE AT DGR (MBfEE) &L CHIREIRTWD R, oMM
FEETRICHRFI SR TV 2R,

Z ZCARWFE TIL, FPEBICE £ 2 B 2 HEBICIEH L, FPEB O 7
VARAFT 4 7 ZARERAENICT2HBT, KOBHMAEY DIREG &
XD invitroiBRBBLORT v b0 28 HEIEREIZ XD in vivoillBr & 5
fii L7=, & &2 FPEB o fi BH i & %2 #Efth 4~ 2 H AT, FPEB ZIEHKIZHK 5
L, 8, ERME, BEUMAKOBETRBREKS LOCERLLEWO AL F—1
RAND M=V EREICHT DREEHRF LI,

B2 B TIX, £ FPEB O KB HBEMELZ B & 222 L7z, FPEB % 73 B4y 1
& 3,500 CTRRAMEIR - /0 BE L 72 FPEB BT HICOWT, KOFEFMAEY &
DIREICE D 48 KFIRE#E LR, — WK MRE, Lactobacillus 35 XY
Bifidobacterium D¥EMMN I B v, MHNHEE, EICHAHABEOREEICHE L
TWbZ eI N, FEERANTHEDF AR HRE LTV DS
i EN/EMLTCBY, &6 pH OZ#BHLE L KL TWE, 202 L»
5, FPEBEHN M ITAARANTHLHENERE 2L ET L2 REA R ST, &
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LI, AEWEO T VE=TEEADPABEICKTLTVWDS Z b, AEHEHE
ThHhHT VE=TARBEEOEENRIMH SN TWDATREE LRI N,

B 3ETIL, FPEBIZHEN TV HEMH LS ERICERL, 7y hDE
Bz T A REBEMEZHAONCT HEEBIC, BEREMEDEIZ KT T
BIZOWTHME L7, FPEB Z 437y 1 & 10,000 TRAMIE® - /0B L 72
FPEB % 5% ML T-ABraEZzHR L, 7 v M 28 HM&EL L7,
FOWR, Ty FEMWND Bifidobacterium, — MXBEKVER BB L OVEH
FEMIBEIREN ML CEBN pH ZIK F S 722 &b, FPEB &I T
v FOGNREZEETHIHRELIRDONTZ, B EREBAEDE CTH
DHAOFUR IghBELHMLEZZ 0, BEMBE Y 7HEELZN LS E
HIERb RSN, ERNICEBT 2AHECHESEETBRIREEOHINE X
pH DR TIE, B 2ED in vitro B R E B L TWbH I &b, FPEB
BENETVNAFTT 4 7 AL LTHERL, ZOREIZAXY VRAETH
HZENHB LI, £ FPEBENTIMICIE, ElN T v B A U B AR %
T RFRENRINT,

#5 4 FCI%, FPEB W BHliff 2 #EMli4 2 HAY T, FPEB #4545 L2 EHE
WoRE, PERNM, BVHME&OEBMHEKS X OCEREmTHDLA R
— ) AN NV EESODEEZHOLNIC L, ETORRE, FPEBIZIEE K
DOEERBICEEZEZRIIT 2L, KRNODEHHKSD—D2>THLA L
AVBEWEMIS TR RN, FRLETEHCBNTIE, HORAR
DFRKRERDATD R =NV F—AEEBEZERTIELIHDRPABO LN
oo THHHEBEK S OEBIZ, FPEB D S L XA 4T ¢ 7 A{EH & o Bk
MRSz, 2O X0, FPEBIEIKIZCBWTH VAL AT 47 A L&
LTEMAL, B 3 EBCRONNEZT v NEBASR L FEIC,
Bifidobacterium % O F MW % i& Ak U TSN N2 D A4 5z 2 3 v ie Pk
MEZDNTZ, TNICE->T, HBERERENE TH 2L LF X [ghAEAE
EHE L, BEKEANY THEESN ESE D AREE D R I LT,

UL EORESF LY, FPEB O fal BHEE 1%, AWFSE TR E =7 LA 7 4
ALK DIEPTE T RN R bEm W EFM L, 272 L, A% OMEL
LT, WIZHT L7V A FT 47 AR EZWARIIRTHLENH D, & 3
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BEDT v b invivoi B CHEMLI-EHBNMESECHEEBBERE, 2L

THEREME TCHLLI LT U IgARE~OZELZBNMKBIEST 52 & TH
LMD THADH, £7- FPEB OHEM EWK G RHE2H 4 EORAE & [F%

CRET D&, AEBERBE TOREAMEPE R TIHEHFENIZ

AT, HH
MEHEMBORELSMLEIZRD, FPEBO XL XA T 4 7 22 X DRk

YIE P2 B & e KIRICH] & W3 72120, AL 50 525 B RE 23 R 20 7 B 3L
EEN»LORMHEGEDHBNEE XD,

ftiom & L C, FPEBIL, MANERE O W HELCIGE RN U 7T HERE 2 17 L S &
HTVNATT 4 VAR EET D00, ZEORKEETHZBDN &

THMEREMEMBIAE S L CoMifEN R S, fiEEmEOREZ LD
HEME N R I T,
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Wity — % AWK (Fermented beverage of plant extract:FPE) %, 50
MEOBR, R, BE, BRI CBREOMBY NG v a o RE Lz
AL T Le=F 2%, AMESCHERIC L > T 180 HUL EREREHAK S &
RSB TH D, —F, FPE o R &R T Em % o R R ED
(Fermented beverage of plant extract by-product:FPEB) MEA T 5
5, FPEB IC b ¥ (LMEZEH 2z S OHREMEVE SN "R I T D
AWFGETIE, £ FPEB OMREMNZ M LT 572, FPEB O &M %
RELL, KRBT T LVEELZH W A8 EICL D in vitroi R B
KTy b~D 28 HE B GIC KD in vivodl B A FEM L7=, % L T FPEB

B OBNBEICKRITTEZEICHONWT, BANMEZEOLES), S84ENE
TR EAEEEMEREELZSNL, o —2AA, XU vt DHERIC
LViAEL =,

WAz, FPEB o fil BHHiE % 3§ 2 7=, FPEB # BB K ICH 5 L, EEK
DFRE, FENWME, BHMAKORBHBHEKS X ERLLEH THDLA v F—
e AN F— IV EBE~NOEEBERF LT,

T DFRER, FPEB &I EHANICEB VT, e — X &g L T
Bifidobacterium ¥ L N — KM E B OFE RN, pH O/ EZIKT,
el - 7o A4 VB - BB L OREHEBETRREEORE RN, 4F
VIEERBIOIGAREOREREMEZ R L, 2RO &b, FPEB X
AN R A RS, BNBRESIOBEMENY THREs L ET 2L
DRI S FLT,

$7- FPEB IZIIEBER OB MICEREZRITT &L, KADFEAR
o D—D>ThHLA VA VBEHNIELIOENP RSN, S BICK TR
iiekB W<, NORAZDIFRRERDAD F—1LRA L F—LEEEZKT I
LR PRBDO LT,
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Summary

Fermented plant extract (FPE) beverages are considered to be healthy drinks
which are produced from extracts of around 50 plant origins such as vegetables,
fruits, wild grasses, mushrooms and seaweeds obtained from sucrose-osmotic
pressure. FPE is obtained via fermentation of plant extracts by lactic acid
bacteria and yeast for more than 180 days. The by-product of FPE (FPEB)
beverage production, is suggested to possess a wide array of functional
compounds such as indigestible polysaccharides. Initially, the present study was
focused to examine the effects of FPEB on colonic fermentation under in vitro
and in vivo, using a laboratory scale simulator fermentor of porcine colon for a
48 hour incubation period and using F344 rats for a period of 28 days,
respectively. Secondly, we aimed to evaluate the effects of feeding pigs with
FPEB, on the growth performance, meat quality, dipose tissue fatty acid
composition and skatole and indole concentrations as a parameter of malodour
in meat. Cellulose and inulin were used as the negative and positive controls
respectively, and the effects of FPEB on intestinal flora composition, short chain
fatty acid (SCFA) production and levels of intestinal immune related biomarkers
were evaluated. Significant alterations in the cecum and cecal contents were
reported upon FPEB supplementation in comparison to cellulose, for example,
increase in Bifidobacterium and anaerobe counts, decrease in cecal pH, increase
in acetic, propionic and butyric acids and total SCFA production, increase in
immunoglobulin (IgA) and mucin production. Thus, the results of this study
suggest that, FPEB accelerated intestinal fermentation, improved intestinal
environment and influenced intestinal mucosal barrier function. Moreover, FPEB
influenced higher oleic acid content in pork which is responsible for good flavor
characteristics, without any negative effect on growth performance and caused a
reduction in intra-muscular skatole and indole concentrations, which are

responsible for malordour in pork.
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K, EHEPEFRFRFRES B FUZER A& R 7 5+
BB ICEEPTOM R REEZ T LD LD TH D, L& ERFE M-
BER MM SR B ERLAICIT, BEHE &L CARMED K
DHEE 52 THE, TORITICHTE > THRIE, THEZH VW, LI
@A, AT IR AR BR A R B AR SCIE RIS OV % B K 72 AT R
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MA@\, EICH®ERIE, BT THABRLIYEHMCEY, AL
HLELFEWIHRELB W, T EMHOEERT D, BIKSEERFE
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FHEACH L RS OEELRT D, dLiEiE B & B O 7200 =4 O 5% 5
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