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Summary

To evaluate the effect of dietary fiber (DF) on bifidobacteria growth, DF was extracted
from inedible parts of vegetables and fruits. Rats were fed a diet containing extracted
DF, and the bifidobacteria growth was assessed.

DF was extracted from taro and Chinese yam peels, pea pod, broad bean pod, broad
bean testa, and Mikan (Japanese mandarin orange: Citrus unshiu) albedo. For evaluating
bifidobacteria growth, Bifidobacterium longum JCM1217 (JCM1217) and
Bifidobacterium bifidum JCM1254 (JCM1254) were incubated in a medium containing
DF extracted from each of the aforementioned vegetables and fruits. The highest
increase in bacterial count after 48h, compared with the count at 0 h, was observed in a
medium containing total DF (TDF) extracted from Mikan albedo. After a 48-h
incubation period, JCM1217 and JCM1254 count showed a 8082- and 1023-fold
increase, respectively, compared with that observed at 0 h. The medium containing TDF
extracted from Chinese yam showed a 1117-fold increase in the JCM1217 count, which
was the second highest value. When the sugar composition of these DFs was
investigated, Mikan albedo was found to contain mostly arabinose, whereas Chinese
yam largely contained mannose and galactose. Given that the highest increase in
bacterial count was seen in TDF extracted from Mikan albedo, rats were fed on a diet
containing 1% TDF extracted from Mikan albedo for 4 weeks. Intestinal microflora was
immediately incubated after rat dissection. Therefore, although the bifidobacteria count
in the control group containing cellulose instead of TDF was below the detection limit,
the bifidobacteria detection rate and count in the Mikan albedo TDF group had
markedly increased. Serum triacylglycerol (TG) concentrations were significantly lower,
but fecal lipid excretion was significantly higher in the Mikan albedo TDF group than in
the control group. The addition of Mikan albedo soluble DF significantly inhibited the
activity of pancreatic lipase in vitro (>50%). Because TDF extracted from Mikan albedo
mostly contained arabinose, it was hypothesized that feeding the rats on arabinose
produced the same effect. Hence, rats were fed on a diet containing 1% L-arabinose for
4 weeks. Bifidobacteria count apparently increased upon ingestion of L-arabinose.

Compared with the control group, the L-arabinose group showed a significant increase
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in the amount of ammonia as well as acetate and propionate concentrations in cecal
content. Furthermore, compared with the control group, the L-arabinose group showed a
significant decrease in serum cholesterol concentration and an increase in the water
content of feces.

Albedo TDF contained not only arabinose but also other sugars such as xylose and
galactose. Therefore, these results indicate that arabinose plays a primary role in
stimulating bifidobacteria growth.

We demonstrated that consumption of albedo TDF increased bifidobacteria count in
the cecum of rats and decreased serum TG concentration. DF that possessed these two
physiological functions has been absent in the food for specified health use. Thus, the

new function of DF was discovered in this study.
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Table 1. Effects of prebiotics.

Dietary fiber
reduces the proliferation of cancer cell 13)
Inulin
increases total anaerobe and lactobacilli ¥
Polydextrose modulation of the microbiota '
Oligosaccharides
immunomodulatory effect ®
Fructooligosaccharides .

regulate the functions of the intestines

Galactooligosaccharides

immunomodulatory effect 1% 19)

Lactulose

immunomodulatory effect 2

improves the quality of life in ulcerative colitis patient 21)

Xylooligosaccharides

regulate the functions of the intestines'®

Arabinoxylan - oligosaccharides

reduce the cancer cell proliferation 22
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Table 2.  Differential characteristics of Bifidobacterium species.3®

)

Species

Ribose

Arabinose

Xylose

Fructose

B. adolescentis
B. angulatum
B. animalis
B. asteroides
B. bifidum
B. boum
B. breve
ss breve
ss parvulorum
B. catenulatum
B. choerinum
B. coryneforme
B. cuniculi
B. dentium
B. gallicum
B. gallinarum®
B. globosum
B. indicum
B. infantis
s Infantis
ss lactentis
ss liberorum
B. lIongum
B. magnum®

B. minimum

B. pseudocatenulatum

B. pseudolongum
B. pullorum

B. subtile

B. suis

B. thermophilum

A
A

I » > >

>

>

>

I » > + »

>

A

A
A
A

>

P A

I » >

s

>

A

A
A
A

>

AP A

A A

>

A
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L N O

b

A, pH below 5.5; +, pH 5.5 ~ 5.9 or weak; —, negative.

2 Cell size of B. gallinarum smaller than other Bifidobacterium.

b Cell size of B. magnum larger than other Bifidobacterium.
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Fig. 1. Structure of lactulose.
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Table 3.

Dietary fibers in 100g dried inedible parts of vegetables and fruits.

TDF*(g) IDF*(g) SDF*(g)
Peel of Taro 67.5 * 3.8 52.7 * 3.0 149 *= 0.8
Peel of Chinese yam 188 = 24 145 = 1.8 4.3 * 0.5
Pea pod 399 = 21 381 = 2.0 1.8 = 0.1
Broad bean pod 57.1 == 4.0 49.2 =+ 3.5 79 = 0.6
Broad bean testa 66.6 *= 8.2 55.4 * 6.8 11.2 = 1.4
Albedo of Mikan 52.3 £ 5.2 33.9 = 3.3 18.4 = 2.7

Each value (mean=*SD) is the amount of DF extracted from 100g of dried sample.
* TDF = Total Dietary Fiber (IDF+SDF), IDF = Insoluble Dietary Fiber, SDF = Soluble Dietary Fiber.
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Fig. 3. Mass spectrum of alditol acetylated L-arabinose.



Table 4. Composition ratios (%) to total sugar weight.

14

Peel of (%)}?iieosi Pea vod Broad Broad Albedo of
Taro P bean pod bean testa Mikan
yam

Fucose n.d. 4.1 10.5 0.3 0.7 6.4

Ribose 27.8 n.d. n.d. n.d. n.d. n.d.
Arabinose 19.8 8.0 6.7 2.6 3.8 37.2
Xylose 32.0 13.6 65.3 75.1 57.5 18.3
Mannose 4.1 36.1 5.2 4.5 4.2 8.1
Galactose 13.0 26.0 7.2 12.5 8.4 16.1
Glucose 3.3 12.3 5.2 5.1 25.5 14.0
Galacturonic 4 n.d. n.d. n.d. n.d. n.d.

acid

After alditol acetylation, sugar composition analysis was carried out with the gas chromatograph GC-14B.
Then each peak was identified by GC-MS.
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DHDEAZ Y == 7T 5722 JICMI21T7 R E JICM1254 B & FIWTIREE FZBRA1TV) . £

DOHEIER 2R D T=, FEZ, JICMI1217 ¥kiX Bifidobacterium longum OFEXERETdH 0 | JCM1254
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Table 5. Effects of dietary fibers on the growth of Bifidobacterium longum JCM1217
and Bifidobacterium bifidum JCM1254.

growth rate”

L1

JCM 1217 JCM1254
Lactulose 307 157
Mikan albedo 8082 1023
Peel of taro 0o 0o
Peel of Chinese yam 1117 340
Pea pod 579 252
Broad bean pod 427 -
Broad bean testa 0o -

* The number of bacteria after incubation / the number of bacteria before incubation.
*The number of bacteria was decreased during the incubation.

* k% -
not determined.



BREEBIT, B MBRNLBES R TH D Z EBRBE STV S ¥,

TN FT 4 7 ADRFE E LT Lactobacillus 73F1 5L TUW 5 23, Lactobacillus 137 > b
DFEAEME TH Y *, Wistar Hannover GALAS 7 v b OB BPICEEAFAET % 00, 7
LVASAFT 4 7 ZADOMREHE LIS W E A ENIFIH Lo T,

F7T. 6 FEHOREID LR, NEMERMHE, KAt R A Lz,

Table 3 (TR L7z K H I, HMeEE 100 ¢ H7- 0 OMEMMHERIX, V M EORB’ED
%< 615g Tholz, bV RNPSTZDIIY~AETDOKD 188g Thoto, A EHIILE—
7 —TREDWTND T, B2 2BIC AT RSN TET 2, AR O Yk L
ENTZTEN S D ORI RORME D% b L ICH 100g BTV ICHRRELZEZ A
T hAEIFX145g, Y~AEIX57g 7oz, ARHE LY M TORITIT TR E b
RTASEOREMBHENEZEN TR, Y~ EORITITMIHFEREEN TV, T~ A
FIL A B OBRWMHME S B DI oTo T & ERBIEFITHENZ 06 KAL) S
BoONTEMBH RN D2 holo b EZEZ BN,

WIZ, 6 FEET X CORMMGHES AV T ICMI1217 ¥k & JICM1254 RO R FEBR A 1T > T,
5 ml DREFHITZ 0.5% OB RIHE 2 TN L THESEE B 21T\ 2 O 4 R 7,

JICM1217 BRDEFEIZY A E DR & Y T~ ATRKL OB T EIRG S5
A, Table 5 O X 5 ITHEFAMIFOE R L 0 EREROELEDN D Lz, ThbIZiTICMI217
DRI CTE 2 BRMMHEDIER 2D 7o TeEEN TV oTe EE XN D, KT
B bR E Dy o T= DIZIEMN BN A DT R BT, 8082 [HICH A HIE L=, 2 FBIZ
Y~ AEDOETITEHEEL, IRNWTZU FUDIRS5T0f5, VIV ADIRNTIETH
-7,

JCM1254 BRDEFRIZY N A E D BHRISEYBAEZ TN L7256 b ICMI217 BRO 5%
& BRI ER B BRAGIRF O B L 0 55 B % OB A Lz (Table 5), B bIIER R -7

DITIRMN B DT NS RT, EOBIEERIT 1023 5 & 72 o7z, LLED Z L BIRMNAD A
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T L K73 ICMI217 #R & JCM1254 RO WIRRIZ s VIER &2 G- 2 % 2 &R S vz,

HIHRIZZ DO K ) RENAONZRRNZHRZ T L7202, TN ENOBYHEICE £
% BERHLRR A ek U 72,

Table 4 T/R L7z 6 HEOME ORI T, GHTHLZ U FUDSRO, VITADSIRLTE
FIZIEF v m—ARE L EEN TV, ENLSMNIFBHI ThH 7D RO IR
Z7 a—2AREL GEN, VIV ADERIIH T 7 b—A, FEIIZZ L a—2A0R3%<
GENTW, A EHOY M EL VY~ A EORELET DL Eo-< BRDMKTH D
ZERHGMNE ol M EORIIZ VAR —AREENTEY, 7 a— AR RHRA
UTFThotr, VAR—ANEEINTWDIHEMITIER 1272 < | pearl millet (Pennisetum
typhoides) (F 7Y = hUEr NPl A RBO—HFE) <° quinoa (Chenopodium
quinoa) (¥ 77 : T HFRO—ELE, 7o F AMBGFFEOEY) DNcHbNHRETH D,
DU R—=ZADIFETA BV MO 5 FEEO BWlHE L RE < RRD R Tho7z, ¥~
AEDRIIF~Y ) —A, HBT77 b—ADNEFETEL GEN TV, BINBDAT VR
DOFEAILT 787 —ARRHEL, RIZZOKEHOETHF 0 —RAEH T h—R
I a—ARFERESEN TV,

Fon—2%LG0A Y IREOEIUC LY EBNEYT O 7 XA AEHBBEEITHIMN
LI O@E D0, 778/ 4 TR RHT 5 B 7 0 ARABEBWE VST b, £z,
E7 A RAHEICIET T B VE—EREERTND V2 s, BMNBENADT LR RIC
EENDEBMBHEN E 7 4 ARAEHIZE > TEILENST oo B2 LD,

ARG THWZ 6 FEHOREHZ DWW THYEREO ST 21T o TofiE R, ¥ r—2X%250 b
DINE ST ARINZINAT VX RIZIEXT T8 ) —ANRELGERL TN, LR ST,
i S - B BHE T RBE DRy Th o~ e —2AD—faZ A TND &b
N5,

A3 —RA T =R F oD L) IUEFHELE A D S ICER SN SFE T
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72, SESERELATAIZEEPNMONTWS, b~ MCFETHZ~IBLE—R
ELTHESN TV AER P4 Fig 4 IR LT, v a2 Ay, 50 Jravy
F U ERH LN ENTWD, Table 4 IZR L7ZBEOMAIZZ NS D~ Lo — A4y

WHEELL T,
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Xyloglucan -p-D-Glcp-(1->4)- p-D-Glcp-(1->4)-p-D-Glcp-(1->4)-
a-D-Xylp-(1>6)

-p-D-Glcp-(1>4)- p-D-Glcp-(1->4)-p-D-Glep-(1->4)-
B-D-Galp-(1->2)-a-D-Xylp-(1>6)

-p-D-Glcp-(1>4)- p-D-Glcp-(1->4)-p-D-Glep-(1->4)-
a-L-Araf~(1>2)-o-D-Xylp-(1>6)

-p-D-Glcp-(1>4)- p-D-Glcp-(1->4)-p-D-Glep-(1->4)-
B-L-Araf(1->3)-a-L-Araf-(1>2)-a-D-Xylp-(1>6)

a-L-Araf~(1>2)
-p-D-Glcp-(1->4)- p-D-Glcp-(1->4)-p-D-Glep-(1->4)-
a-D-Xylp-(1>6)

Xylan -B-D-Xylp-(1->4)- B-D-Xylp-(1->4)- B-D-Xylp-(1->4)-
a-D-GleAp -(1->2)

-B-D-Xylp-(1->4)- B-D-Xylp-(1->4)-B-D-Xylp-(1->4)-
4-0-Me-a-D-GlcAp -(1>2)

Glucomannan - B-D-Glcp-(1->4)-p-D-Manp - (1->4)-

Fig. 4. Hemicelluloses chemical structure.5?



F3EF ARINB AT VN R EHEEIIC L 2 7 v P ~DAFRZ)R

JCMI1217 £ & JCM1254 ¥k % - T 5538 Tlig DHITEER O @0 TN B A7 v~ Rk
RigHE (7 VXK TDF) %7 v MIERSE, BNEEOEECAB N 728 %

Bt L 2,

1 7K TDF IRAEEHETIRED T » MIxtd 2 2

m

(1)  7TANRTIDFERICLD T v MEPEHERE, (RE, & E RIS 558

mtfrm

1) EBRENY) &kt
4 W #HHENE Wistar Hannover GALAS (BrlHan: WIST) & . Pt BHEIAHEH L 7= [E R GTE
CE2XAARZ L7 L 0EA LTz, BRfAEHZ S W TIIA V= X VR L VAL O

P L7, FEREEHCIES LT AXRTDFRIEE 2E0 1 TR LD E -,

2) Hik

7w MAER 23 £ 1°C, FHXHREE 50 £ 5%, MRBARFR] 12 Fefd)/B (7 1 00~19 : 00) DSAE
TC, ERr— 2 CfRE Lz, EREE CE2 2 HV - 4 AEO VAT 0%, FHAEN
A U172 5 K 9 ICHIEHEARIC L D 7V R TDF L 22> b e — VBED 2 BEC /01, 1EE6
L& L7,

fABHAAIT Table 6 IR LT-, 2t b —LBEIZlT Bl o — 2% S%IRA L, 1%D 7T L~
R TDF ZE AT 2856kt n— 20— a @S 7=, SOEDKITKEKRE 5 2, ikl
LIZAMICEBI S o, (KE & FEHETUEITE 3 FIE L7,

4R OEE D%, 17 KEHERE S TR 21T o7, v b E X —LF h U D7 A (66
mg/k g) (2 & ZIFRER T CIEERRERAR & 0 £R1f L, 20508 (2 7R & 5420) ~C 3000 rpm,
15 5y O O BER ATV, MG 21572, Biinte, W (P, B0 RN (RMERE. MM

R, BED) R UFRE L., BT, WAMZE—IC Lick, MEEZH D720
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Table 6. The composition of diets.

wiw %

Control group Albedo TDF group
Casein 25.0 25.0
a-Cornstarch 39.9 39.9
Corn oil 6.0 6.0
Sucrose 20.0 20.0
Cellulose 5.0 4.0
Albedo TDF 0.0 1.0
AIN93 mineral mixture 3.0 3.0
AIN93 vitamin mixture 1.0 1.0
Choline chloride 0.1 0.1
Total 100.0 100.0

The mineral and vitamin mixtures were prepared according to AIN-93G formula.



0.5 gL, Z£D% pH A —¥— (HHEIEFT. D-21) TEEEHN pH OHEZ1T -7,
B 62 TONKYZ T ROV CTAEBIEEIK 20 ml (IR L, K-> - EliE 0 EE 42 HIE
L7z, JITlg. g, §mAEIEHN 21T 9 £ T—20 CTHERAF LT,

FEREREIMIATO 3 AE., FH - CRERICERILEREZNE L, ZD%, 105°CT
17 B D20 o S, HEZ2HE LEERREREZ RO, IFE S RIIRREE
% VTR L. Folch et al D7k P Tl A 4TV WA R RHLE S 721k, EREA T
LTCRDT,

FBRE RN AT R 22 TR LTz, BRI O EZAEREIL t - REZ AWV, GHRE 5%
LITEBAEE Li-, HaHEENT Y 7 b iX SPSS Verl7.0 i L7,

B, ARFEBRIIM T LT REDY R M E B2 OAR LG TEM Lz K%

130),

3) MR

B RFOREZEIE Fig. 5 1R T X9 ICHERC R EZRRBDO N2> T2, —HHTY D
REBEMECFREHERE, SERIRITVF b 2 e —fE L 7 L K TDF BEOM TH
B2 otz (Table 7). EMNBEWERIZ= L b — & A TT LXK TDF BT

B U, MERENAERIEEITWEE CANFRO b, IFIEEEIZT VX R TDF #£ T
W4 oM R & - 72,

7 X R TDF OFBRIC LY | BEICE ENDHKGEREN LF7T MM LITZ0,

BT -7z (Table 8), #MHEBITIMER & REELICHFERAEIT R, TV
~ R TDF OFBEUZ L0 T I3 2B A & 5T,

HETZEENLRIEEDES (%) TV FTDFEETay o — AL N THE
ZHIM L7z, Lol FEBRICHRM S L= BB P OFE &3 7 /L K TDF BETHE L7223 A

EAEITFEO bR/ oT- (Table 8), SWFHIM T, WL BICFTRITBE SN eh o7,
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Body weight (g)

300

200

5 6 7 8 9

Age (week)

Fig. 5. Effect of albedo TDF on body weight gain.

Each value is mean %= SD (control group : n=6, albedo group : n=6) .
Start : It is a day which began to take in experimental diet.

—a— Control group —e— Albedo TDF group
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Table 7. Effects of albedo TDF on body weight gain, food intake, food efficiency,
weight of cecum, liver weight and intra-abdominal fat.

Control Albedo TDF
BW gain, g/d 5,81 =*= 0.76 5.87 = 0.60
Food intake, g/d 17.80 =+ 1.34 1792 =+ 1.44

Food efficiency” 0.33 = 0.02 0.33 =+ 0.01
Cecum, g 250 £ 0.54 2.02 = 0.29

Cecal wall, g 0.70 =£= 0.10 0.77 =£ 0.11
Content of cecum, g 1.81* =+ 0.48 1.25° =+ 0.34
pH of cecum content 7.04 =X 0.22 6.99 = 0.12
Liver weight, g 7.58 £ 0.91 798 = 0.58
Intra-abdominal fat weight, g 752 X 3.27 743 == 1.76

Each value is mean % SD (control group : n=6, albedo TDF group : n=6).

* BW gain / food intake

** Intra-abdominal fat weight contained white adipose tissue around the intestine and the kidneys.

The ttest was conducted.

Different superscripts mean significant (p<0.05).



LT

Table 8. Effects of albedo TDF on lipid content in the feces.

Control Albedo TDF
Fecal wet weight (g/3days) 409 =+ 0.48 3.67 £ 0.34
Fecal dry weight (g/3days) 3.60 == 0.49 3.08 == 0.31
water content, % 120 == 34 15,9 =+ 47
Total lipid (mg/3days) 102 =+ 41 144 =+ 25
Lipid content, % of wet weight 25 == 0.9 4.0° * 0.7

Each value is mean % SD (control group : n=6, albedo TDF group : n=6).
The ttest was conducted.

Different superscripts mean significant (p<0.05).



(2)  BEBPNMIREREICK T 57 v~ K TDF DR
1) SEEREE
BIBPHE SRR AT O BROIERINEGH & L C, BL 2 RE T B KRISERL . TS FER K Hh
I BBL Db D& H 2, BREFH L LT, Enterobacteriaceae F31Z H /K #3E#L > DHL %K

Bl Lactobacilli A 1Z Difco #1810 MRS FERIEEHIZ A=,

2) Hik

S B O JFE VBN E T LI #EE Az, fiH LEER» D EBNEY 0.5¢
ZERELL T 4.5 ml OBFKIERIR TR (KHPO,, NagHPO,, -3 A 7 A L4, Tween 80,
FR) B L, FREG ISR EREIT o7, MKNRGEHERIT 2720, Zu—7 R
v I ARNICER A A T L £ O P CERBEIELZTT o 1o, FRAFIE R IR X oxygen gas meter
OX-94G (FEEFFGHER) % WV CHlE Lz Y, HEMERIARIRIKICIRE L - EBNADIT S 6
B MERTIR 21TV, FERINES M & SRS B A L 2N E N O L7 85E 21T T2,
TS KKz & DHL %€ REFHUIAF ISR T T 37 °C. 24 Rl DRF & 24TV, BL K ER
H & MRS F&RIF ISR T T, 37°C. 48 M DEFER 24T o 7, BEUEFR 1T AR
Y IR AT DERMWTT o0z, Bk, SR EICHER TE 2 an=—Ho I vk
ZiToT2, S BHIT, HiAEEEZ1T -7 BL EXEM X MRS KM FOF X Toap=—
[Z2OWTC, — A ERE L C BL #REHIZEA L CiFcdEE (R T A M) &211-o72,

MEREOFEILEG B TR, an=—BE, BEROBIZELZITV., 77 L0 6G, iFRT
A NOFERAE | AL I DR L R LTz,

FEEIXEBNEY 1 g b OF MR L, MREITPEHE + EUEFETR L, B
MOFEABET t - REZHW, BRESOUTEZHE L Uiz, Kt 7 Md SPSS

Ver 17.0 ZfEFH L 7=,

28



3) fHRk

T RTDF BEL = b a— VEED EIFNAY OMIE % 2 i~ 7 & & AREEBIZE kI
AbhehoT- (Table9), Bifidobacteria |2 b B —/LEEDOTRXTD T v b TIIRHRS
LR THoT=D, TUWXKNIDFBETIXIZEAEDT v MBI S 47z, Streptococei 147
JLX R TDF BECTREME N3 2 7123% ¥ . Enterococci (X2 > b —/LREL T T L
~ R TDF # CHREEDN BT 248 m123 8 > 72, Streptococei & Enterococci, Bifidobacteria LA}
TEE, RHERL BIIE LA ERUThHo7o, BH, FHERINEEAE TH S Lactobacilli
DGR T B G- 2 2020z, ZOREND, 7 v FTIET VX K TDF OFGEEA
Streptococci <° Enterococci DHYFEIC A DA K IE T 6 DO, Bifidobacteria DHJHZ 78 < 5]

ST ZEDBHLMNE RS T,

(3) T NAXKTDF OERNEBNT =7 w8 X ORI - K IE 4
1) 7VEFE=TDOEE

OFEEA B

ﬁ

EIENED IR AR R RUKICEM L, —20C TImERFLIZb Oz v, 7

EoTREEOAEICIZITHROX Y M (T rE=T TA RN a—, FOGHIETIE) 2\,

@71k

BEEIRT =T TAMY I —OFIRIWE ST, BRE N7 OFERZLTO LD
s Lz,

AEFEIEKIZIRE L2 ENAY | mL 12 2% R 4 mL 212, 5 3% v F I %4
— CHHR L72#. 3500 ipm T 5 0O LABEEZITO EEOEINZIT 72 (7) o IEEMIC
2%iEME R A 2 mL N A, FRRICH IR L e o Bt 21T -7, 2o biFE B (7) LR

B L, ZOEEE 2[R0 Uiz, B L7 B % 18000 tpm T 20 45 TE O L4y BE A 1T,
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Table 9 . Effects of albedo TDF on microflora in the cecum content.

Log CFU / g of wet weight
Control Albedo TDF
Enterobacteriaceae 8.5+0.4 (100) 8.4+0.5  (100)
Lactobacilli 9.1+0.5  (100) 9.2+0.6  (100)
Bacteroidaceae 9.8+0.5  (100) 9.7£0.7  (100)
Eubacteria 8.2+0.7 ( 83) 8.2+0.5 ( 83)
Streptococci 7.6X0.8 ( 83) 7.5%0.7 ( 33)
Peptococcaceae 8.7*x1.4 ( 50) 8.5*+1.1 ( 83)
Enterococci 9.3 ( 17) 6.3 ( 17)
Bifidobacteria n.d. ( 0) 75+08 ( 83)
Total 10.0%£0.5 10.1+0.6

Each value is mean £ SD (control group : n=6, albedo TDF group : n=6).
Figures in parentheses are % of detection rate.

n.d. represents < 2.3 (log CFU).

The t-test was conducted.

Bacterial analysis was carried out with the method of partly modified Mitsuoka’s method.



FiEZRENI L 2% B ZERRIC T I0mLICER L T Le L,
HIERE BRI EE £ BEERZE TR L, B OFEERTEIL t - BREZH W, fERE 5%

UTEEEL LTz, WaHENT Y 7 Fi% SPSS Ver 17.0 25 H L 7=,

2) JESHIRNAEE D E &

O =B
BIGNEI ISR AP REKICIRE L, —20 CTHHEEFELZ b E HW =,

@Kk

ABAHKIZRE LT-BBNAY | mL I, WHIEEME & LT U F/LEERE 10 [F74R
R (=T /VEEEE 100 L 12 900 pL O XEEZ M2 726 D) % 1uL i, 50% H,SO4 % 1
IZTEMEE Uiz, ZOWEIC -7 FAAFAT—FT 0 ImL 2, BT v 7 AIxY
— CH#E L. 3500 rpm T 5 MmO R T > 70, £ O RIEZRORBREITE v | BiKD
Te DI LI VT I VKL E IR 53T 24T 9 £ CHRIBIRAEE1T 2 72,

IHIIKR BRI PSR L TS AT A7 v~ 7T 7 GC-14B (BHEERT) &2 H,
775 0% Nucol (30 m x 0.25 mm x 0.25 um, A-/L=1) | F—ZHPRIZI1T C-R8A (iU
A1) &R e, 17 MREIX 90 T 5 200 CE T4 C/oy THIRS iz, AN EKRHOD
REEITZENEI200°CE 220CE LT, BEHTHLAY U LOWHIZ I mL/rE L, 2
Uw REIX1 010 & L7,

FERAE ST + BHERA TR L, BEMOAEEREL t - BEA V., falisg

5% U TEREE Lz, #atfEtry 7 ML SPSS Ver 17.0 258 L 7=,
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3) MR

HELEZbODH S, E8EIENIRED 7 1 v g & 5 8l s 7 /L K TDF I K&
AEIZEA Lz (Table 10), 7 B =7 &5, FEAGHEROH T b FERCHEIE 72 & O Mo f
BRI, = hr—LEEL BERTT VX R TDF BECIENMEL 25BMN Ao, 2>

o — LEECTHIH SN TCW=A VY 7T a UERILT VX K TDF B CldfBRLUL FTH -7,

(4)  MbEE & AP, fys T OREEIZ 35 7 /L K TDF D%

1) EEAE

PP & i3, AR SRR L —20 ‘CCMmBERAT L 7= b D & AV,
FNUTInrVkr—L, BaLxaFo—L, U IEEOMEEOHIEICIZENEILHR
D  (Triglyceride E-Test Wako, Total Cholesterol E-Test Wako and Phospholipid C-test Wako,
FOEHESE T 38) &2 iz,

MBI TR O F >~ b (Glucose C2 Test Wako, Flytifik T.2) % W CHIE L7z,

2) ik

PRI DU TIEATALER & L RIS Ol % Folch et al. 0 J7% I HE U TV B 67z
#AHE'E % t-butanol : methanol : triton X-100 (50:25:25, v/v) (ZIAfiR L 7=,

FElg S L7z iBE & g2 Hy, U Tl Ve —b, a L A7a—),
VBB OREONEEZZNEND X v NOFNAIZHE > TIT- 72,

MAEE S %~ FOFNEIZHE > THIEZIT> T2,

HIERE RN EIE £ AR TR L, BRI OB BEEREIT t - RIEZ W, fERE 5%

DTAEEE L, HEHEAT Y 7 ME SPSS Ver 17.0 Zffi/H L7~
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Table 10 . Effects of albedo TDF on ammonia level and concentration of SCFA
1n the cecum contents.

€¢

Control Albedo TDF
ammonia, mg 0.5 = 0.1 0.4 = 0.1
SCFA, nmol
acetate 47.2 + 19.9 38.2 + 4.5
propionate 12.8¢ * 25 99> =+ 14
isobutyrate 2.7 x 0.2 0.8 + 1.3
butyrate 59 £ 1.6 4.2 + 0.7
isovalerate 1.7 =*x 0.2 1.6 *+ 0.4
valerate 1.7 * 0.3 1.2> =+ 0.2
1socaproate 0.3 =* 0.6 n.d.
caproate 0.6 + 0.9 0.4 + 0.2
Total 72.9 £ 21.1 56.0 + 6.3

Each value is mean % SD (control group : n=6, albedo TDF group : n=6).
The ttest was conducted. Different superscripts mean significant (p<0.05).

n.d. represents under the detection limit.
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MAEFEIEL, 7 RTIDF BTy hr— AL DT NCED 2 T2 E B2 72T e
572 (Table 11),

MiFHD "V TN U Er— WREIZT L K TDF B CHEICHD LT,

R o R 77 U o — VBRI OW TS E TR, 7/ RN TDF BT
DT INPRD DI BT,

AL AT m—/VIR M, IR E ICmERCA B AR Do T2A 7N R TDF Bl
BWTay ba— ALY, Mg TibTnic B L, FETIZbFIE T4 5@
HoT,

1% & A E £ 5 U CEEIE = > b —LREL T LN B TDF #EOH TH & 72 21358

VRSV AWA RS el

2 7 VX | SDF 23N ok U 28— OFER UG IZ 5 2 % 58

(1) FEEREE

Rl Sk D Y =8 (D —8) # U a—nig) ~ U 7 L (TCA-Na) , NEFA C-Test
Wako, % L TZDOMOFEIT ST~ TRIRD & O 2 G TN HEEA LT,

SR SO RN L 72BN B3 AT X R EIOKIEE e gl (771X K SDF) 1355 2 3

D1 TR DOE VT,

(2)  FHik

UNR—BIEMEIZ N U A LA NSRS 24 LA VEBROEIEEZNET D Z &2k > OR
L7 %,

FEERDOT~ /LY 2 (X TCA-Na (0.83 mg/mL) Z{FfESE7-0.1M kU A-ME iR

# (pH7.4) 3mL & MU A LA 160 mg &G LT 60 /RS 2T/, £DH
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Table 11.

Effects of albedo TDF on lipid parameters of serum and liver.

Control Albedo TDF
Serum glucose concentration, mg/dL 101.5 £ 25.3 114.7 =+ 25.8
Triacylglyceride 62.2a + 19.1 39.8> + 13.2
Serum Cholesterol mg/dL 70.0 = 21.1 74.2 =+ 21.5
Phospholipid 1176 = 14.6 119.8 = 14.3
Triacylglyceride 7.0 = 1.1 6.6 * 3.0
Liver = Cholesterol wrrelflt%sosie 20 = 02 1.8 = 0.3
Phospholipid 13.0 = 0.8 123 = 0.9

Each value is mean % SD (control group : n=6, albedo TDF group : n=6) .

The ttest was conducted.

Different superscripts mean significant (p<0.05).



(23 mL ® TCA-Na Z 2728 & 77 /v~ FESRAKIEEEW#ME (7L~ K SDF) % 40 mg,
80mg 2725 L OIZIRA L, S OICHEERLEEE 60 2HiT-o72, ZDOIRAWK 2 mL (2 0.1
mg/mL DOFEY /X—E % 0.2ml (0.108 U) % T 37°C, 30 /s S /7, iS4 1A
> F#1% NEFA C-Test Wako % W CHlllE L7z,

HIER R IIE + B RA TR L, BROREEARET t - REE AV, fabrs

5 %LLTHEEE Uiz, WM 7 X SPSS Ver 17.0 24 L7-,

(3) Rk

NUF LA v ERWTERUSIZIBWTT VX R SDF ORI R—BIEEOIK T 45| %
B L7, 6 mL OFEEIEHRIZ T /LXK SDF % 40 mg ¥R L 72354 ClafEsE OERIZ 220
RoNIemotzi, 80 mg M L7z & EiTid, WM L7Aen o7z O L bR TRERIEMED Y

50% A EIZIE T L72 (Table 12),

JCM1217 Bk & JICMI1254 BROBETEE D e b &3> 727 /WX R TDF % 7 v MBS E 5
FERAEIT T,
BYREHEORBRHEIUL TR ZFERT 5720, 7 v NOEEHIEA L7727 /LXK TDF X
1%& L, DEORINC X 2EBAMEE SO REF~IZ, TAVXFTDFffL = br
—NWEED T v M T, FE P OREENE-CEEHEIRE A BRI <, BN
BRICHENPBD N2 o7 (Table7), L L., BEBNAWEEILT /L K TDF O HL
WCEVABEIET LTV, ZOFEBRTITT /LXK TDF (21359 35% DO KIETER YiiiE s &
FNTND, 7/ RTDF ZfEHT 1% & 70D KO ITIRAT DB, B —X & RI&ERED
SHT, 7V NTDF LEEHZ 5H51kE L > TnD, ZIVETIC Hillman 5%, @H A

(X7 F RV T = 2L THOHMERE &I BT RV, NEEEYHETH 5
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Table 12.  Inhibition of pancreatic lipase activity by albedo SDF.

Additive amount of SDF (mg) 0 40 80

Activity (%) 100 2 95 2+ 28 475+ 19

Lipase activity was determined by measuring the rate of oleic acid released from triolein in the presence or
absence of SDF (40, 80mg).

The released oleic acid level was determined by using the commercial kit as described in the “Materials and
Methods”.

Each value is the mean=SD for 3 replicates.

The ttest was conducted.

Different superscripts mean significant (p<0.05).



o~ BAR—REERNT D EHEICHNT S 2L 285 LT3 %0, KR THR LIS
NEMEEOIR TIL, NEEEYBHEOBIES D LT ERREL TWL EEILN
%, BEIBNAHEE~ONRIZ DOV TILT VX R TDF OUINC X ¥ | Bifidobacteria O B4 &
R RN RIEIZHE AN L. Enterococei D BN B 277237~ H 417z, Bifidobacteria D
R OB in vitro TOEEEE FEBROKE RN L D E MBS L, 7/ N TDF OFERUZ LY

BT ¢ RABENEEIE LT WRIFIC R 272 LB A BN D,

AREBR T, S HITPHERCME & T OIEEORE bIT 7, ZOREER, 7K
TDF B CIigEH O MU 77 v o — AV RERT AR T LTV (Table 11), =
NETIZ, 7/X R TDF &RERIZE 7 ¢ A AREBGEEE 2 & S LD E Th 54 Y
757 h—AREERTHI LT VRY /I ETdHDH VLDL O53IME T % & D Kok
SOWE TR H D, Kok HIFA Y T7 T2 h—ADEBEIC LV MIEHOA > 2 Y L PREEH
KT L. IENiEE G SR ORI &415 Z & T VLDL A5 2 & & S BT
TONRMIEEE A IH SN D720, G ENTBOm GO M) 77 )ka—Le
NEE DIENBAT D Z L ZHLNILTND,

LU, ARBFFETIET LN K TDF B CTOMABEER, AT & Mg o U S MEE R EICZEN
inotz, AENEA AU COREZBIE L TWORWA, MEHESMET LT\ eho7z 2
EInD, AVAY VREIZG BN ST ERHREIND, T, A AV T
& o THEMEDMIELE S 0 D RENINE & Al 38 DTEVEIC b B BT, IyETho MU 7
Utu—/L O T2 VLDL WO TFIZ L5 b DO T eEZ b, £z, 7K
TDF BEDQHEM T OMIFERENAREICES RoTWDH o), WIS TICHRit Sz & #
2 Hib, TNOHORKEZHAGNICT D720, KEIRE RO Y R—8 % AW BER RUGIC
7 /WX K SDF i 2 EBR&AT - 72,

MEEDO U X 5 D IBICE END 7 F U N—BIEEERET 5 & 9 @il O

BB WM BT R R Prosky 2851 P& AW CKBHEDMHEZFIH L., 2h
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A THEY N—BIGEWEDOREEAT o To, T OFER, 6 mL DEEEHRIZ 80 mg D/KIEVER
WIRBHE 22 N L7212, K9 50% DIEMEME N L7z, 77 B A7 m— 2% AW T RER D FHR
PATONTEY | WHERIC T 7 M A7 5 —2% 120 mg IR5 L7256 12K 40% OIEMED )
S, TR THSLEOWE IBHL 200, AETIINLY HRNT L
AN RKEMEEBHEORE ) S —BIEMIHERR P RSN Z LI D,

—J7. 43F 300000 LA EDST FUB TR E BISEOBEEEEIS R STV S B, 4
NIRRT AAT ST le O T 7Y a U a i+ 5 2 LN TET, MG
T2 TWRWD, TN RKEHEEYBHEICE EN D7 FUEHOER R L T OHBIEIT
THTH 5,

A~ a— AR D SRR RETEBIC OV T NESTETHLRERH D 7,
INESTEITREMHE425%D 5 b, B —2AR 10.8%, ~ /L —Z) 284%,
U7 =00 33%00670 Kafn AT 2138 ) R—EBoiErm lESN D, &
DA MNESTEL I ANR—BZDOLONRRET HZ &L THAEENLEFEIND L #E S
NTW5, SEOEBRTIET LXK SDF & H\\ o, RNEERYMGHES X 727 V< K TDF
ZFHTIUT S BITRWLETEER L O 5 fTREEDN & 528, NatEEWHE 2 IRG T 5
ZE TR T DA LA VREOWESEUNIATZ 2Wcd, AENEFERE ko
726

S b, BV AS—REEALET OWEZERT 5 2 & TEMEDICHE S o IEE &2
BT 2LV WmELH D 0, AEIOFERTH 7L R TDF BEO I O L E
PHEEIZEL ol

INHDOZEMNBIERO U T Z U e — LD T, 74X K TDF OFERIC X
V. Y AN—BIEESIHEF SN D 2 LT, SR ONFE QW2 S A CEEFE R IR

SN THD EHEE LT,
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Hat LTI —AOERAT v N EBAES R IE T

7 v NEBWNMEEICE Y  AAERERERD R E 725 LIZIINADAT VR RITE
ENOREOT T, bo Ll b FENTWET T/ —ANHENMERIC LD X D 2220k

b LT ERELE Y,

2
=

I

1 L-7 7t/ —AEBRIC X 26EHERE, KE, BaREE~ 0/
(1)  EBRbrkt

4 e Wistar Hannover GALAS  (BrlHan: WIST) (ZAAZ LT 22bIEA L7z,
FAGERE A U EEARE CE2 IXAAZ LT L0 EA L, FREEHC S W TidA ) =

VHENERE VAL OO LTz, L-7 78 — A I =k LEO S O x vz,

(2) ik

FABBREEIZ OV CIIRTE & RO S TIT o 7, AR CE-2 12X 5 7 HE O TiifdE
D, FHEENFR T2 5 KO ICEEHERIC LD T I8 — AL a v ba— L fED 2
BECO T, TRETILE LT,

BTEHERIC DWW TR H O 5L P aBB Il LTz, av br— A BHcid e —X
ZSWIRAL, 778 —ABECIIL-T 78/ =A% 1%EEA LT, BArr—20—%#E
EHAZ T, BOBPKIUKIE K Z 5 %, k& 2 B BICEIR S B 7o, RE & AEHEIRE 38 3
EIE Lz, 4 B8ROEE D%, 18 KT DR 21T\ =—T LRI E 2 C il &
1Tl BIRERRITAEMRHIR & 0 Bl 247\ B, i, FERS (RIERE. MBI, &
JEPE) ZAH U R L2, ERBIEAITE & RERICAEEZ1TV, BIBNAMII T 2475 £ T
—80 ‘CTHWHIRTE LTz, #ERERLZDOKGERIZOWVTHATE L FROBRIEEIT o7,

AR FEBRITIF = Lo RF B BRI T R B2 O/ 215 TN L7 ORGEE 5 27),
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AIERERIT T ME + BB A TR L7, BEROAEEREIL t - BiEZ AV, ERE 5%

UTEHEE L-, #EHENT Y 7 ME SPSS-11.5] 25 L7-,

(3) &%

TR OMREZEAIL Fig. 6 (R T X D ICHFEIZ L A LFEDTRD B o 7, GEHEE

®IZT T8 —ARETAHRIET LTWed, (KEEINE & fBEHEIFRIC OV T RO
(CHERETFRO b7 (Table 13), EREE L ERREER, EHNAYERT T

CBWTCay b —LBECH LTT I8 —ARETHRICEIML T\ -, SIEN pH & IEHE
WIEMIEEIZ OV TIMEE TENRD bR oTz,

FEEE(IWRELICERRD bRV, BEFOKRSERITT 7 €/ — ARETHENT
DIEMNC Do Tz, BEGBRERIII S o — LR TT I8 —ABETAHRICIKT L

7= (Table 14),

2 EBWNMEECHT D LT 78 — A0

(1) FEBprE

BEENHEER R AT O BEOIERINE I & U C, BL 2 RE T A KRR TS 58 KBS
I3 BBL # & v /-, @ RE5H & L C, Enterobacteriaceae F(Z H /KBS > DHL 28 K15 1

Lactobacilli /12 Difco 1> MRS #EKEGH, X 512 Clostridium H 2 B /K FEEESRLD CW #E R
& iz,

(2) Hik
Beakh & ERREMEILRIE & R T o 72, AW RTEO $ DIZ Clostridium SEHR 5L
HTH D CW EREH(A KR Z N %, 37 C T 48 B OB RIS # 21T o 72, CW ZEXE;

HUZHOWTIE, 45T A M bIMA T, MERFEORIEIZRTE & [FERIZAT - 7,
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Fig. 6 . Effect of L.-arabinose on body weight gain.

Each value is mean =SD (control group : n=7, arabinose group : n=7) .
Start : It is a day which began to take in experimental diet.

—— Control group —@—  Arabinose group
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Table 13 . Effects of L-arabinose on BW gain, food intake, food efficiency, intra

abdominal fat weight and cecum.

Control Arabinose
BW gain, g/d 5.07 *+ 0.83 4.67 + 0.22
Food intake, g/d 24.83% + 2.20 22.47° =+ 0.90
Food efficiency” 0.20 =+ 0.03 0.21 + (.01
Cecum, g 2.37* =+ 0.42 458" =+ 1.38
Cecal wall, g 0.882 =+ 0.10 1.18° =+ 0.27
Content of cecum, g 1.49* =+ 0.45 3.40P + 1.15
pH of cecum content 6.76 + 0.36 6.56 + 0.25
Liver weight, g 6.34 *+ 0.53 6.29 *+ 0.61
Kidneys weight, g 1.58 + 0.15 1.45 + 0.16
Intra-abdominal fat weight, g 16.27 *+ 6.50 11.61 + 3.34

Each value is mean % SD (control group : n=7, arabinose group : n=17).

*BW gain/food intake

**Intra-abdominal fat weight contained white adipose tissue around the intestine and the kidneys.

The t-test was conducted. Different superscripts mean significant (p<0.05).
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Table 14 . Effects of L-arabinose on water content in the feces.

Control Arabinose
Fecal wet weight (g/3days) 6.58 £ 0.77 5,86 = 1.11
Fecal dry weight (g/3days) 5.392 =+ 0.71 4.35° = 0.56
water content, % 18.1 == 7.8 24.7 =X 22.0

Each value is mean =SD (control group : n=7, arabinose group : n=7) .

The ttest was conducted. Different superscripts mean significant (p<0.05).



(3) HEH

T = AL 3 b u— A BEOEENEMOMEEEZ R LI L 25, BEKICE
{LIFRR® B 720 > 7= (Table 15), Staphylococci, Clostridia 137 7 £/ — AR TR HEN

S AHEmNH o7-, Bifidobacteria X2 h @ —/LEEOTXTDT v b THRHBERLT T

boleid, 778/ =AW TETNTOT v MirbREENT,

3 L7787 20BN EBNT E=7 & LOESHIENIEIRREIZ RIT T2

(1) TYyE=7TERE
1) ZEBAE
BEIBNEY SRR AP RIS L, —80CTmMRFLIZbDZ W, T

FE=TOREIIEITHEOX Y N (TUrE=T TR M a—, FGEMEETYE) % H -,

2) Hik

BAEFIEZT =7 T A MY a—OFNEICHE, BrRY /37 O FIEITRIE & [FERIZ

ST,

(2)  JESIENERO E &

1) FEBarE

BEIBNEW IR AP RIEKICIERE L, —80CTmHMRF LI b DE W,
SINTHEAR I D W TERTE & RERD b D 2 fV e,

2) JFik

FBREABIIRTE & ARICIT - 7,
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Table 15. Effects of L-arabinose on microflora in the cecum content.

log CFU/g of wet weight
Control Arabinose
Enterobacteriaceae 8.4 £ 0.9 (100) 84 = 1.0 (100)
Lactobacilli 83 = 1.0 (100) 84 * 0.6 (100)
Staphylococci 75 £ 1.1 ( 29) 82 = 10 ( 86)
Bacteroidaceae 9.8 = 0.3 (100) 9.7 = 0.3 (100)
Eubacteria 85 = 0.2 ( 29) 8.7 ( 14)
Peptococcaceae 9.2 = 0.6 ( 86) 94 = 0.6 (100)
Bifidobacteria n.d. ( 0) 94 * 0.5 (100)
Clostridia 72 = 1.0 ( 43) 82 = 1.1 ( 86)
Total 10.0 £+ 04 10.2 * 0.3

Each value is mean % SD (control group : n=7, arabinose group : n=17) .

Figures in parentheses are % of detection rate.
n.d. represents < 2.3 (log CFU).

The ttest was conducted.

Bacterial analysis was carried out with the method of partly modified Mitsuoka’s method.



(3) iR

T —AROBBIIEEND T E=T BT ha— VL R THREICHEM L
T 7= (Table 16) , FESHARNAEE ORI IZEI L CIIEHR, Y B4 VRN T 7€) — A TH
BFICHINUZZ2, S5, 1 7nrBRII7 I8 ) — AR TAEICKE T L, 2y ha—L

BETHHENTWEAS Y7 U BIE7 I8 — A TIIHRHEIERLL T Th -7,

4 IMIEAREICHT S L-7 T B — A BR O P

1) FEBAE

M5 AR IR L . —20°C CTHRBlERIT L7z b D & Fv e,

RUFLAZ Y Er—, alL 270 — Lol EICITZNERTEOF v -

(Triglyceride E-Test Wako and Total Cholesterol E-Test Wako, FIYEHi#E T.35) 2 7=,

2) FHik

N T Z7Uta—n, al A7 a—/LOHEILTZNEIF v hDOFINEIIHE - TIT

> 77,

3) fE
TIE)—AFEO NV T AT Y te— VREFa S hae— Uil O T DM

NI BT (Table 17), 2 VAT O—)VREIZT 78/ —ARETHREIIET L=,

T I ) — ADTMEBIIKIG S D IiE PEBEIC1%E Lz, 2N LRI TR 45
T LN S DD TH 5,

L-7 78/ —ZAOFRIMMZE Y, EBNMEEDOT TE 7 ¢ X AR O KIEIZH#E 0
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Table 16 . Effects of L-arabinose on ammonia level and concentration of
SCFA in the cecum contents.

Control Arabinose
ammonia, mg 1.4> =+ 0.3 3.00 = 0.9
SCFA, pmol
acetate 70.3* =+ 15.1 101.7» =+ 334
propionate 26.1> + 5.0 41.1» = 12.6
1sobutyrate 4.6 + 0.6 4.3 += 0.7
butyrate 13.1 + 2.0 10.9 += 4.7
isovalerate 5.0 + 0.7 5.3 += 1.0
valerate 6.2 =+ 1.1 41> =+ 1.0
1socaproate 1.2 + 22 n.d.
caproate 5.0* =+ 1.1 3.1» = 0.2
Total 131.5 + 22.3 170.5 + 47.0

Each value is mean =SD (control group : n=7, arabinose group : n=7) .
The t-test was conducted. Different superscripts mean significant (p<0.05).

n.d. represents under the detection limit.
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Table 17. Effects of L-arabinose on lipid parameters of serum.

mg/dL
Control Arabinose
Triacylglyceride 1159 == 249 945 =+ 11.9
Cholesterol 66.9° * 10.3 54.1> * 10.3

Each value is mean = SD (control group : n=7, arabinose group : n=17).

The ttest was conducted. Different superscripts mean significant (p<0.05).



L7z, L-7 787 — A THRIEORET Y, 27 7 —PHEMEAZR>Z & nmiish
TEY.L-7 7)) =223 A7 n— A2 &KET 5 EIHEBIN SN2 o7 A7 m— AN
EIGmBICEELT0D 2L VUL TS, £72, L-7 78— 3%< OBA
MEICL > CRIATRERBETH L2 & b b, WEERNERNIZAZ B —RAL LT T
B —ANEBNICAD BT ¢ RAEPEEE LT WERENE 7272 B2 bd, L-
T 7 —ADEEIZ L0 EBNAY TR ORISR O R TIX, BEEST 7 A RN
EIZEL, ERRE, W70 CRRIIABICED LTV S s, ERReE s LTI 5
NN, SHICT BT ER Y hr— AL E_XTHEEICENL W, &
JEN TORMIMRBEIM LT © 7 ¢ ZAEIIHEZ G U CHIR LA 2 EET 5, il h,
X7 T AT A (Bacteroides) 13HEZ R L CEIZaNT @7 v ©4 B BilEZ ARk L,
27TV 7 (Eubacterium) 7% £ I XFHERCBERR 2 T2 ) Liciio T, Hiig L 7
0 EA CBROEINIE T 4 AAE R EOREARIAT 2BNMEICE > TL- 778/ —2 L
AT — ARSI EHEEIND,

Hio, BEEERS T 1 A VW & ORSANRIERAS K5 ORISR & B S W 5 & ok ¢
WD Enb, 778 —ARETHEIMERIC & 2 HBENRNEEN NGO =RV F—i & 72
Sl e EBMNEMOEIMTEMBERRRE S Rolclo®ll, BERREERNEEICH
ML7zEEZ NS, 22 ba—AREE R TEL 2o BEED O FIEE L 7= bl s
Z NI RERDIBRNMEICE > TRIH S, BRELTT I8/ —AFOT =T &
DEEIZHENL-EEZ LN,

SEIOERTIE, 778/ —ABOMEP 2L AT m— /VRENFEICKTF L, 7T
(2, REEEPEMOT 0 A VBB B Lo L AT o — Ul E T 5 & O O,
Wefie & 70 B4 U BOBRAME I L AT e — LA K T2 &0 Dnbh 5, K
TOEBNEYTOEEL 7 A VBRRENRT 78 ) —ARECHBEICHM LI Z 23,

MR L AT e —LEBEOKTICORR - EEZ LN, TTICHEENTWS D L
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L-7 7)) =20 L > T, 2 bu— VL A TRBHEIREN A ZITE T LT
7o LinL. REEININEF TH O | SERIRIZ S EZNRO bR o7z, S HIT, Tl
RBME R EN RN T2 &b, BIHLOBME VL FERIC LT 7 B — 2 OB
R B A R & IR 2 & DR T X 7z,
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DX ITIRINB AT VS K TDF (X, B 7 ¢ AR E Y _—BIEEOEIC &
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FA4ETIE, TV TDF OFEREEECHLT7 78 ) — A2 B R LLEDT v b
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A7 T —PHEGRREZ RO L RBE SN TS, EHIL, LTI/ — A& G0 A
7 — Z ORI &0 LRI SLRino Tz A7 B — ANERRIBICEFE L TS 2 8 @
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