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Application of Japanese traditional koji mold for bread production
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Abstract

Koji is a product of growing a mold on a grain. It is widely used in traditional Japanese foods such as sake, shochu,
miso, and soy sauce. On the other hand, in bread production, a new method of yudane process for producing bread by
partially breaking wheat starch and wheat protein has attracted attention. Thus, we challenged the production of koji
bread using ability of starch and protein degradation of koji. Using sake koji, starch degradation was significant, but
protein degradation was low. In contrast, shochu koji has significant capacity to degraded protein in addition to starch
degradation. The use of koji is expected to diversify the bread making process by breaking down wheat starch and
wheat protein.
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ITO EN’s functional ingredients, THEA-FLANSs
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Abstract

THEA-FLAN is a series of functional ingredients made from green tea extract, and THEA-FLAN 30A with a
polyphenol content of 10% or more and THEA-FLAN 90S with its content of more than 90% are available on the
market. THEA-FLAN 30A has antimicrobial/antiviral activities, deodorant and antioxidant properties, and taking
advantage of these properties it is used as a food additive or used for dyeing fibers. Most of the green tea polyphenols
are catechins, and THEA-FLAN 90S is mainly composed of gallate-type catechins which are more active than other
catechins. Clinical studies using THEA-FLAN 90S showed that it improved blood antioxidant capacity, reduced blood
uric acid levels, reduced blood cholesterol, suppressed postprandial elevation of blood triglyceride levels, reduced
visceral fat area, alleviated symptoms of functional dyspepsia, improved renal function in patients with amyloidosis,
prevented influenza infection by combination with theanine. Its effects on blood cholesterol and visceral fat have been
applied to the development of foods for specified health use. THEA-FLAN 90S, which contains a large amount of
gallate-type catechins and almost no caffeine, is expected to have various functionalities for human health.

Affiliated institutions:
1: ITO EN Ltd.
3-47-10, Honmachi, Shibuya-ku, Tokyo, 151-8550, Japan.

2: Central Research Institute, ITO EN Ltd.
21 Mekami, Makinohara, Sizuoka, 421-0516, Japan
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r1 TTFI7T7V°0EH

T7 77 V"30A T 7 7Z 908
S5E, RIg [EER] BERAINY [(EMEmR] BRAmYy
B KEE~BEOHE RBEOHE

HEOKREZRT . HEOKRERT %,
RUZ7z/—ILEEE" 30% L E 90% L _E
()-IEAOATEYHL—K 10% X E 40% L E
H7zA1Y — 1% T

# EARKIEEERIC K DRE
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ITO EN’s functional ingredients, THEA-FLANs

N, EEEMHRE NS EHELTHS Y,
Werkid A 7 X v OFROVIREEH, HREH%Z
FIHL %2, 57 F v feofifEsls T-LIFE® % L
HLTCWw3, 7777 V"30A 2@BE LY A
LDEL 7 Ko RE IS T 22082 K 3 IR

®2 WE - BEHICHITEZTFITY

L7z, QPR & 4 )L TR LS 18 I
WCRIBICH I L 2z L, A7 %L 7%
& AN TlE, MEEOBENMIE S kDo 72,
X5 I 2 OPIWRIEIE, 10 BIYEHE L T b HERr
an JENT—%),

® OBR/NEBHIEEE (MIC) (ug/mL)

= =\,® = =<, ®
20 EHES —ta Epay) 77277 777
Bacillus cereus IFO3134 LY AH 3200 800
Bacillus subtilis IFO3563  HWHEE >6400 3200
Escherichia coli IFO3972 NI 800 200
Klebsiella pneumoniae IFO13277 FHRIFHE 200 100
Salmonella typhimurium IFO14194 HYILEXRZ 3200 1600
Serratia marcescens IFO3046 EIFTE 500 250
Serratia marcescens IFO12648 T©ZF7H 1000 1000
Staphylococcus aureus IFO14462 #HBBJ RIIKE 150 50
Staphylococcus aureus IFO12732 &7 RIIKE 50 25
Streptococcus mutans IFO13955  HEEE - 500
Pasteurella piscicida SP7133  fEfEEREREE (7)) 60 20
Pasteurella piscicida SJ9107 EREEEREE (YY7Y) 60 20
Pseudomonas sp. FPC951 ity 21— REFAREE 600 -
Pseudomonas sp. FPC975  f8¥ 21— REFRARERE 500 —
Aspergillus flavus IFO5839 773 XY VEAOAVIAE >6400 >6400
Rhizopus javanicus IFO5441 IH5/—I)VEEVE/AAHE >6400 >6400
Candida alabicans IFO1385 AV IHFHE >6400 >6400
Trichophyton mentagrophytes  IFO5466  H & - 3200
OJ o1% M 05% TF30A : 7775 >"30A
DEME  FUXFLFIY 600 ppm TFO0S : =77 45905
TVEZT 250 ppm

TF30A

TFO0S

FUXFILTZY

TF30A

TFO0S

0 20 40 60 80 100 0 20 40 60 80 100

HEER (%)

HEER (%)

K2 FF7I75V°DHEHEUMR

UVEBBEER (pH7) ICBBULT7YEZZBR 250 ppm) Fiold kU XFILT I VBER (600 ppm) €, T7 75V 30A Fic
EF 775508 % 0.1%, 05%IC2ESHMUT, 37°C 10 HPRINE L B OEREEERD % H ARME THE Uk, HEX
FUTORXTRD, HEER %)= (NRBE—ETEE) /HXEKEE x 100
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100,000 A

10,000 ~

1,000 -

100 A

ATP & (fM)

10+

OEmER
B 18 KREEER

AFFUmT

il

10 [E3EiE

3 ATFVMIULREY AL OHRENE

NFFVMIULLYAIICDWT JISLI ERHOBERBRIEZRAWT, EET NUKEONENTHERRE T, B, H7T
FUMIEH, ENE BLOHATFUNIHE%E 10 BHEELULY AILORBRA ICHIERZRML TN ZILIRICAN, 37CT I8
RREEEL . BEER EEBROREROZEZTMEL fco BROAIE S, MERDATPEZEET DI LICLDTHE> . (M

=10-15M)

3. HMARICHT ZEE

BRI L, BRI & MR EIRAN % B D SR 5
DR TH B, 215 DPIRICHRINICHEET
3 PR BERE S, 2o OE O
T 5 N#EFE %R £ OWEEE T LR OBIRY
Ho»cIN22H %, ATF UL, EHEWD
JEABEE C o LT b PEmE 2 F o 10, 2 DR
AINEBEBHLIEEEE MIC 23R 3 1R,

BAR T T4 7I2025% AT F vaaia
WoHlag Ly aBo 20, 4, EOsE
7L, WMEMEDEHOMEOHTH 2 7
53— 27 DR EOEBIHI S (B4 'V,

OROFERTIZAFAALA YT, 7
T—I7HNOMEICEVERT 2 LEEbNTE
D, HRWEEREE SRS 2 h 7% v OPiEIEH
IZk-oT, OERPIGlENZ LHEEIND, —
77, Yasuda 5 (-)- TEARATF AL —F
EXFNRVA T Y DBEEZNLTHELT
AHFKE AW ER L, HESEEZRT L8
HLTws 12,

A JEIE D YRR 2 iy U 72, BB
REZEEWRIZ, 025% H 7 % v &HEEWHIT
B30, 20 WHOEWZ 1 RS ¢ 7,
BRI DL F LY = o (F

®3 BHARKREICNTZRNTFYORNEBHEILRE (ug/mL) *

BRIY/—IL  HBATFY ()-TEAHO
Y hFxvHL—b
Porphyromonas gingivalis (ATCC 33277) 10,000 5,000 5,000
Actinomyces viscosus (ATCC 19246) 2,500 2,500 1,000
Porphyromonas. thetaiotaomicron (ATCC29148) 10,000 5,000 250
Actinomyces naeslundii. (ATCC19039) 5,000 2,500 1,000
Capnocytophaga gingivalis 1,000 1,000 500
Fusobacterium nucleatum 5,000 1,000 250
Pseudomonas fluorescens (ATCC17568) 500 100 50
Actinobacillus actinomycetemcomitans (ATCC29522) 1,000 2,500 1,000

# 3K 10) DRZHE
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ITO EN’s functional ingredients, THEA-FLANs

HH) aEO&GWHE L, EEKkENBE LT
MR ERL 72, MR EZRS5ICRT, WK
AV Fy 7 2 FAT X UEREWHIOART,
X7y PoES e L) =T LG
f, BXOA T X v EEEWHI IR L HE
L, ABlcdgeEsng Y,

100 ~

- O A
-4 - FORB

OKRDZE(L (%)

-100 - . s

4. FRAEBAIEZHIR, HMERILENE

AT F VEP MRS L ittt R
ZEiE, 1985 EICIE S I kK hIE I nTw»
2 W, 7775 " ORI G 5
Dl R AT, BILEZEEOHEE LT v
ey MEEZHOWTT ok, ZHUXHIEORE

100 j iR
---l---EOR A
-4 -%ORB
$ 50 1
k)
5 E
I\e ]
N
|_[ O 1
X
h
N
™ -50 A
-100 -

B4 EATFUVEBEORICLZORELVTZ—I A7 OEL (FIE + FEREE)

RIVT A FIC025%NTFVEEROR CEORA), RELADHI TVEET pH3.7 ICHAB L 025%HTFVEFHOR (%
A& B), $»2WIEEK FHR) THREEIRED 26, 30 BEORO%Z 4 BERBES /.

34 oow m1w

k%

.

ATV IR
N

"

A
-
‘

hrxy B IEXTER xR

# 13k 11) DF 1 ZTTICER
* 1 XEREE & DREICERER p<0.05 THREHD

6 1 Cow mww

*

AR

EERT Y NDEZ (mm)

Vet % IR xR

5 HARKICHTIZNTFVEERWHOMNE

# 1 3k 13) ORZTTIC/ER
ks (ow) & 1ERE (1w) OMICEIRE p<0.05 TEEEH D
2k (ow) & 1ERE (1w) ORICERRE p<0.0l TEREHD
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I & > THA U 7 iR 5 g 2R R Y = ik rh
ICHEL CZOEERLZMEL, ZHm (£
W) IC#ET 3 EToORBEZRDZbDTH
20 WA E VIR L, ZENEDHE O E S A B,
T 77 7 %908 &, RN HEAGHIE o & E
% 1.5 ~28 5L ki) LX ¥ (kT —%),

BMOFBILEEZ R THEED 1 DIC A —
N—F F ¥ Fid £ 1EM (SOSA : super-oxide
scavenging activity) 23% %, A —,S—F F T F
7 P70V O, (R IEERESRE D 1 fiT, ERNT
BItrav P 7TOBFEERGETHET
2137, FHEROBREFEMICHs TV 5,
SOSA DHE, ERFHFr—FHFrFv
FXL YV —ERTRA—N—FFXFITHN
(0,) LI, 0, IPHNEAEY Ty
7°#I DMPO Tfii/d L, DMPO-0,” 7 ¥ A%

ESR CHIET 2 2 LIck W iT4 9 19, Eik,
EERNYIBLHRETH 2 A — = F L P T4
ALY —x (SOD) JEMEICHIEIL THT, 77
77908 IFE Y 2 v CEHRTH VA==
F ¥y FEEEEZ R L FRT—%) (E6),
ORAC (Oxygen Radical Absorbance. Capacity :
TEPEIRFRWRINAE 1)) b Bl DYURILEE 2 7R §
FIE D —>T, AAPH (2,2’-Azobis (2-methyl-
propionamidine) dihydrochloride) @ 43 fif 12 X
DFAETZNAFT T AND, HBWET
HprINAakf e, ZOBGIREN
WET 5 L EMMLTET 3 7, Skl
WEBIHIET % &, SOLOBEIIHS NS D
<, ZOHHloREIC X b PiEa (s % Al 3
%, Pl Al Trolox OKEM Y ¥ 2 v E FFLLA)
Zfrm & L, Trolox MimICHAEE U Bl Lim: &

F4 BHARKREICNT 2XATFYORNEBEIEEE (ug/mL)

KEH HEH I3/ EILEH d—3m Z—K

T TT0 T M0 T TTO T TT0 T T/TO T T/TO
R (T0) 387 1.00 418 100 395 100 323 100 395 100 350 1.00
ahd7T0O0—)L 383 099 412 099 393 099 340 105 400 101 7.80 223
EGC g 732 189 888 212 11.00 278 928 287 803 203 2170 6.0
F775v%0s 652 168 7.88 189 10.80 273 882 273 770 194 19.10 546

FFI75Y°08 B&Va- NIT7O-ILEZNZTNIY /—ILICERSE, EEHICKL 100 ppm A3 & SITHEML, =it
e Ufco SRR 3 ¢ Z2FRAATRARICED, BEHBERTEMHSAREE (SYYYYMEIE, XMO—L#E) ITLDE

MRk REZ KT,

AVRIhI—E—

—T

Eyz>C

AR (B8R

]
]

(BIgZe e 1 20 L/ B5RS, SR : 120°C)

0 500,000

1000,000 1,500,000

A=N—AFY NEEEME (2= b /9)

K6 TF7ITI5VDRA—/—AFT REEEFME (SOSA)

ERFHYFUEFHUF AT IS —EIc > TRESEZ 0, ZREY M T v 7EI DMPO THE L, 4£H U7 DMPO- 02- %
ESR ICK DBIE UTco MBRILEEIFBRA—/I\—AFI KTy X LY —t (SOD) 1 B EEED O, HEFEME 1 BfirE Ui,
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ITO EN’s functional ingredients, THEA-FLANs

25000 ¢

20000
15000 |
3

s 10000

5000 r

TF90S 300 &

77 775>%90S

0

25 30 35 40 45

Time (min)

7 FTF77Z2°0S I & BERNBEREDOIE

300 fEICHIRUTeT 7 7525908 57K (1,000 mg/L) Fzld 7502 (75mM U VB A U & AR pHT7) &, 7 LA DA VB &R (71.7

nM) ZRM U, AAPH ZFAL, #NBEZEHRU.

LCET, RIETHMELT 7 7 7 508 iF
& (1000 mg/L) @ ORAC fili (300 £ 75 B CHIE)
1%, 4,640 umole Trolox 4 & /L TH > 7% (LN
T—=%%&b) (B7),

5. BB{ELANLRICHTZ5E

BB &k 9T, AT F HEIEPImBLE
HEL, BRHAMOBLEZINGIT 225, AMEL
TEINT 2 L, AERDOBEA R L AT 580
ik E$ 3,

9 ZLDEWHEIZT 7 7 7 2908 % 120 mg &
Ty 7Ly bR HIC S 2 EREIEH X,
W BHAART & 2 FEFBICERIM L 72, 1%
L, A=—23=FF> FEEEEZ LD & FfkZz
FHETHE L 7z, fRE2RS IORT (FNT—
%), BHADHIET, ZA——FF> FEEE
EPRHERIC ER L7, —7, NREOHBLY
HThbsrEyIvC W vYLEVIREL
2D, ERENATFUIck B EE
DGR TRBI NI, 2L, T T X
TH5()-TEHTasTX AL —koliiEdh
BEIC VLTI, HABDIZSDERRE WL
b, FEzERIEIEONLE» 0T,

I 5T, FEZEE6 /I (- uhT
¥ AL — % 180, 270, 540 mg {BHL X ¢,
AT & B 2 BB o IMED 2 —8—F ¥ >

FiEEEE -2 asFF AL — Mg
ERHEEL 72, #RE2E8 ICRT, MmED
I 3 5R IEOMHBIBIfR 2 L & 1 (= 0.788,
p<0.0001), oD (- =E¥HahFF oL —

FBR—=R—=F X FOBERICEE LTS
EARBE e 1Y,

—77, AT F vEOBERDIMNP OEEEY R
EHYE (LDL) Dmgfbikditkz 3¢5 2 &
biERESNTw3 19, KA, 19 % DK
%R T VT 4 TISkRAY (77 7 7 %908)
(BT xvE 1 gty 2HERIYE, ZOH
# @ LDL OBLIESEZTEL 72 b DTH %,
TR AR 1L, Mg & D 533 L 72 LDL 12 fgfk
KlzFmL, BB ER I NS T TOR(Z
78 A L) ZRlE L CEHHI L 72, BB O
BHICE Y 7 7% 4 20ER L, B{LEPitEss
HEokZ R ENT, BILIN/ LDL IF
BIIRICILE L CEINRIE L DB E@ick 5 2 &2
MonTEH 2, A5FvHFoERBZzNE
mHlT 201, BEIPHZ L VWZ S, KB,
Mg oYL (TAC) 2R LEbDT, 2
filfi DA A > Cu® DIRIGHE % Trolox 24 &I
HLTRLTwS, AiMgiTid, BILAAT
X UPLDL B TICHDAE NS 2 L ZHER L
TEDH, Z0s23LDL DIy Ficg
HLTWw3 LiEEIN S,
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775508 BEEIH O E MR —/X—AF > NEEFENE

x5 7
BRFARD 2 B A% 5RE

Mg —/N—AF ¥ KEEFE (unit/mL) 3.38+0.44 4.44%1.03 P<0.05
migh s 2> CEE (mg/mL) 8.59+2.61 8.91+3.82 N.S.
M#FHREEE (mg/mL) 48.0%8.0 47.0+8.3 N.S.
Mm#ERE U IJLEVEE (mg/mL) 0.34%0.14 0.32£0.17 N.S.
m#Edh - TEAOATFY AL —MNEE (ng/mL) 3.19+9.58 54.3%94.6 N.S.
Mm#E TBA € (nmole/mL) 1.67+0.38 2.04+0.91 N.S.

A 2 1200 -

3 60 £

£ A E B

S D

= L w 1000 |

- 50 + %

& A

8 40 | | 800r

# A

o R

# 30 N 600 |-

G +

A IS

N 20 F ® R 400 ¢

* m

N ® R

L o1ort V200 F O

s H

X 00 : . . . . . ORI . . . . . .

=) 0O 100 200 300 400 500 600 WE'% 0 200 400 600

(-)-TEAOATFYAL—MERE (mg)

(-)-TEAOATFYAL—MNEERE (Mmg)

K8 ()-IEAOATFVAL—MEEUCKZMBR—/\—FAFY NEEFEDEL (A) &
M Q- TEAAATFYAL—NEE B) (Fi9fE + Z#353%, n=6) "’

#: XHk18) DT —4 & TTICHER

07 A 0w °1 g O BB v
W EER w BN
40 @ﬁﬂ] 4l W B
& X
< 30 - {: 34
Ny o
N o
D20 £ o
N s
-
3 E
10 A o 1
<
'_
O T O T 1
7 7R 77757908 75tk 77757905
X9 77772"90S BEIC &% LDL DEA(LEFE (A) &MEBORTBILEDEL (B)

(Fi9ME + RERE, n=19) "

# 1 Xk 19) ORZITICER
e JEEVAET S BEE (1 BERE) ORICERESR p<0.001 THREH D
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ITO EN’s functional ingredients, THEA-FLANs

6. MPREEEICT DR

PRI, BOREYIT, WEICAHE S Nk
D, RPPEIMET L2032 &, s
BFEL, WOR AR RS RS ARE O Y
AU DEE B 2V, RIS 7.0 mg/dL % 2 2
RABM: 7 4 (HPREBIAERE) & I R fE 23
6.5 mg/dL KN DJEN B 9 44 (GEFFRERMEHE)
2, T 7 7 7 %908 % 230 mg & L L (190
mL) % 1 H3mAHEFicsHMERL T
5\, I REEE O 2k % BlgE L 72 (R’ 10)
2 MR k9, IEWREBMEETE, T
775 %08 OEEIC XY, HEL I RE
DB S Nl o 71278, SIRBIMERE T
1%, SEMOERUC XY, EEETCHRTHE
ZIMFRBEOIK TR S N7, A= XAk
SHDOMHDEEZZ B DS, TR D A RS % BH
EFzpTIREHEIND,

7. MAILRATFO-ILICRT 2R
1986 4F, ZEAF ¥ vICMiEa L A Fa—)L
BIEETENES 3 2 & PNERBY oSG X
n, #FEhDaL 2T u— LPRIEELBIN L <
Wl lhn, BhATZVIIMETOaL AT
u— VORI HET 2 LEZ sk ®, ®x

104 -o- BRELIMAER
-O- ERREER

mAREME (mg/dL)

4 \ \
0 4

6
KEEAE GB)

[e¢]

K10 77775908 BEIC &K 2 IMARBIED
ik’

# 1 3k 22) OR%TTICER]
* 1 0BE EHART p<0.05 THEEESHD

(mg/dL)
150 7 MERILRFO—)L

A
a
b
100 ~ b
50- l
0

AP KA TFOOS  #LIE TFI0S
(mg/g liver)
15 R IL 27 0—)L

40 - a
30
20 4

b b
N l
0

AR KA TFOOS  #JLIE TFI0S
(mg/day)
100
C #HOILZAFO—/LRAFPERTOA R
80 A
b
b T
T
60
a
40 -
20
0
Z5tR FAVE TFO0S  BALE TFI0S

M1 MERILATO—/LEE (A), FlERaL X
TO—IEE B) &SLUEEHROILZXTO—ILE
RAMERTOA RE (O (HI+EZEERE (h=6)"
# Xk 25) DVSER
a,b: BERZNFETEREHD (P<0.05)
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i, WY VoA a L 2T a— VRIS
FXrvelflEng Z L 2MEREL, AhTXF v
NavL A7 a— )L OMHEHEE S L VIR E KT
XEBIET, aL AT — )LIRINEZNHET 3
CEERREHLAEZY, 51T, ZOFEMIEAL —
N TR T, WA T X v LD I
o 7z 2,
SRk H L, HPRPETR LA ED
NMEEICR DZE D T X VI INEE IR I, %
DI 50 % DEEMEALZZ T, RS T ¥
VEAEL B, ARG OBEERE M &
b7 T, HRADEEMALA T F v DEIE
HELWEMLTWS, 22 THL—FATFX
YD avL AT a— )VRINGIER 2, LBl
Lo TEZR T L0 EIWET L., 777
7 %908 % KICVAEME L, 120°C, 5 min fIEGE
BEALHAS, WA L 22 BB A L — A T
Xl RUBoOFTL— A TFFY (FT77
7 %908) 1%, 7 v b DI, HlEar 250 —
VLR R T S (B11) 2, £/,

250 7
—o—X{REE A
O-hrFUEt
a
2
o 240 1 *
E
i
2y
=
| 230 A #
O
1N
X
A
m
$ 2204
!ﬂ@ kek
= *
~— K588 —
2'|O 1 1 1 1 1
(1) 0 1 2 3 4

sEREE (B)

mERILATFO—/LEE (mg/dL)

ELLDNL— AT X UBHEEAADIL R
T —VHRFER T B A PR Z S
7 (B11) 2, 2ok, BUBEHL —
FIATFX(FT7775908)DaL AT a—
VIR E N 8 2 5- 2 Te o 7,
Rt MZBIT2IMEa L AT — VIRE
TR Z R L7z, i a L 27—l
F£23 180-259 mg/dL T&H 2 B BH % o 1L IREE
HmaLVATa— VIEEZEBEEE L, 777
7 %908 Z LA L7kt (]8h 7 % & 197.4
Z D) B 50% DIEVEREE) 2 1H2
A, 3y HENS ¥/, ZORE, BIGH 2 -~
AB X3 » AHIC, RERAEHEECRIEHAA HT
EH L TS a L 2 5 a — LiBENERIC
T LA (B12) 20, £7, EIHH3 7 H
Hicix, 77 RBEL R L THEBICETNL
(B 12), LDL- 2 L A5 1 — L&A, EHEH
B2 rHBL U3 » HHIZ, SBRECRHEE G
BAAGHT & LU L CTHBICIR T L2 &5, 2
DL AT a— )LREDOMKTIX, FIZ LDL-

mg,

160 1
—&—ffRE B
O-hTrFUE *
150 1
#
140 -
*%
130 -
*k
~— B58H —
]20 1 1 1 1 1 1
(1 o 1 2 3 4 5

SRR (B)

12 BREGIVEEESILATFAO-/MEEPMFRILATO—ILEE (A) 8L
LDL- AL RXFO—/LEE (B) (FY +1Z#8ZE (n=30)) ¢

197.4mg DATF> (7 50% NEAEME) Z28THE (1H24) =3 4 BB

& 3Tk 26) HSER]

* L BEETICHEN p<0.05 TEREDH D

*+ L IEEVETICEEN p<0.01 TERZEH D

# ToRRBEEENp<0.05 TEREHD
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ITO EN’s functional ingredients, THEA-FLANs

AL AT VIREDEKTIC L2 H D EHEEX
nr

8. BRizMmAPHHEEREICHT IR
BIL - fiElG (hUEERERG) k2o F FT
RN & 19, JHED S B S B Y S—1
(2 & DA iR % 320, FhPERE AR 2 g (&
J TV ea—)u L EEE) ASEIE S &
VIZH D AT, DME» SIS NS, B
WA FE e RPERR R IR 53 ) V308 0 2> 1 Hp G
li~EERE N, A4 a3 r7a v iciiiA
FNTY R ~NTRAT S, AL—F
BAhFxv (F777°908) &ELEL L —
AT X, BEY S—EITx L CHBEED
BEMEMZR L (B13) 27, & 51 EERE)
MicBuTy, FL—r8ar5xy (5775
V®90S) EEMULBRAL — R A F X 0, [ERE
JE I s b P RS B R L 22 27,
BBEY v h=a L — a v EiiEiEL %
7 v MR ERRR % B 5 L 22 BT, A

01 -e-xR
—O— HYLIE TF90S

AnAeERERS (mg/dL)

0 1 2 3 4 5 6
K@ (hr)

L— M T X 0%, PRI Z T ¢
ZDOTIERL, BHEEESLIEZHSPIZLT
I/)Z) 27)O

120 4
100 4 O k4032 TFO0S
W #J0IE TFO0S
~ 80
IS
S|
e |
3 60
L
o
# 40 A
N l
0 . . . .
0 0.1 0.5 1 2

T 77 Z>®90S HIE (mg/mL)
13 KRWEE L BB T 7 7 > “90S (TFI0S)
OFEEYN—EHEEER (P9 £ EZ8ERE) 7
# 1 Xk 27) OREHE
701 o3|
—O— #IE TF90S

60

50

AmAAiEfgEs (mg/dL)

0 1 2 3 4 5 6
BERE (hr)

14 [EFEREEOIEHEEREELRICRIFTTT 7508 BEMEOFE (T « {E48%)
~ _EF®R/OXA—N—HKEB~"*

(A) ZERERFRIERERERE 120 mg/dL U EDERE (27 &), (B) ZIERFIERSIIERE 120 mg/dL KGOHKRE (20 &)
215 mg/250 mL DAL —hERAFF> (19 50% HBEEE) EEEREIH D W ERBEE (L —MHFTF 13.7 mg/250 mL)

BN =200 T LBLVCRTA RN 70 75 L & EIRHEE

# 13k 27) D S1ER
*IRBEHNp<0.05 TEREEHD
w1 YFHR & X p<0.01 THEEZEDH D (paired t-test)
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Rick FilRT, 7777 %08 #RE L
TRk (FA T % v D 50% DIEVERMELE Z
FTw3) ZHEHENT S LIk D, &
D IMrh IR IR B RS E X N D it
L 7z, Z2HERE b B IR BE 2% 120 mg/dL DA &
DY & 120 mg/dL A i D PBREZ 71 <
RIS % L, mi, MbAEEIC EREL i
PR EBER TN DI WET, BFoImn
R E o ERIH S s 2 L3
BHoi (B14) 22,

9. {KEERAICXT BE0E

BHEOH, ThbbVERTuTA Y =+
WEEDS ER L T BB = 2 L ¥ —FH DK
OB I, I R L =R E L
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BRI O SR e T/EL, W EERR
WA Z D5 2 e L CRERRICRE D 5 5 & 7%
L OEIT o BRI BIE DR RE AN
Woroay s soRT, FrxldESTFEE
TEEWHME, TLNAF T 4 7 ZOIEHEALEA
) I, BLUHEGUET Y T EERT L,
CDEDE 2 DG TIIEW S > /37 HOK
REMEGBETR 2RO, BWY v X7 HORE
FU R ERERERSOTEET T ST S
EWSTE, BIZRENAFTT 774 TXRTF R
HO(F SO, N, RIE, &5V
F 7oA RICHZEES 5 ) (Korhonen et al., 1998;
Korhonen and Pihlanto, 2003), bitb iz EI12 7

Who fEmmy (FVr o oBs, v 7Ty
JIRBEDID) ORRFIIREEANEIES 72
D1 2D)EE (Ashwell, 2002) T, ZIVT
T —HERLZFDIIHIIEZONS,

EF T oS HEBEOBEENREREKS
BWIET v T oL (NSP) 1F, HEW
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Bl sy v 7 ) —EEAOBEEOFIH (1)

BEPOIIEECTH L, N5 ITEE LR AW
HEr<h ), BHRRERRBSERD, Bz
WRIEWHALEE A Y T T aNA 51 v 7 etk
BuafFEo72b0TH b,

TV T HZHEREE NSP- REERT S €/

DB THIINE, T4 EhOT I
IERTTUEAIEROKRELENSPRGTH S,
FNHIEARMHIX S (WE-AX), S 512, KA
X5 (WU-AX) OETHEELTWE,
FixMaEr TH B LTE D (liyama er
al.,1994), 7V #1J (AS-AX) &, B (ES-AX)
THET %,

WU-AX & WE-AX (3Tl 5 & & —#eny 7 i
DEFMENHTH D, NWHRALT 7/ F 75
Iy IR = U DB-1, 4-FEEDD-F 0¥
S0 UNEEEER, WTRY CO)-3D, b
HNIECO) 2DMETE A v 7D al-
TIK ) TT - AR ERER, HDHNIT
B L CTwvwb (Perlin, 1951a, 1951b), C (O) -5
DTITE)—AREOHLLDITT =/ — b
BBIZZATFIVRESGLTWAS (B 72V 5F)
(Fausch, ef al., 1963) . BEALSET (fl : H,Oof
RNVFF T —ER) T,WE-AX E220D7 =
VIBRBREMOXEREEICL o TEBLTND
(Vinkx et al., 1991;Figueroa-Espinoza and Rouau,
1998) o

ATFEFTIE I/ FTTICIISHIC, EH
EWHY, FIZIEZIVI7O0VEE, BLXOZFO
4-0- A FNVIT—F), &E5|2, 1) T~v—A1k
L7727 7€/ —ADMIEEA DT 5 (Voragen
etal,1992), 75V /) 5 v OEBEMEEIL
TIE ) —2bFu— 2l (A/X) TEX
i, A 7 SE54E 0.5-0.6 T, THUE—#O
INEL T AEWE-AX )NV —TTORETH A
(Cleemput, et al., 1993;Vinkx and Delcour, 1996) .
LWL ST7SE ) 3v 5 Yl V— T35
WO A/X M, 1313 0.3-1.3 2777 (Cleemput,
et al., 1995; Dervilly et al., 2000;Trogh et al.,
2005a; Vermimp ef al., 2007) . AS-AX (XTI A D

EPDBENDGT2=IZH BT L %R L (Meuser
and Suckow, 1986), & 512 A/X It (Gruppen et
al., 1993) 7 WE-AX LIt h/z, £72, »
OPDT I XTI UREEETIVIE, 77
Y =A% YT YHICiho THET ¥ ¥ L5500
T - AEBIERRBL, SEICORL
SEIDS, B X0 LW EI S SR Z -
TV % (Goldschmid and Perlin1963, Gruppen, et
al, 1993), 77 ¥/ ¥ 7 v OkEE &M
TYEAL R, F O T E N —
OIL, PIZIFEASCHICEBEELEZ TV
(Courtin and Delcour, 2002) , WE-AX O /5 1 &
JEIZHE D KB TH Y, —7F, WU-AX IE
BRVIKREERE T R o

7o/ FIT Y-k REER

TIE IRV EIANTULEEDLDIC,
TR T OEERIKD I LD
KRR SERHEZELEETS (B11.1), =
YF-(1L,4)BD-FUIF—FREILLFFTT
F—¥ (EC32.1.8) Lbw\w, FOTIFLE/
FUT U —REERT, FNHIETIE XY
T ONIEMAKGHELTHF LT DNy I
R—CIFTHL, T5¥ /X5 DT DHT
BRT S, BRI (7€) ¥
) ThE (A) XOS 1295, T2 TENLITM
T8 FT T UHidE L RiEICEET 5, =
VRFVITF XL, WLKOPDIF VEED
YA TTHITFOoNS, aL-T T/ 7T Y
¥ —¥ (EC3.2.155) 7€ /%5 (7
STAYE) OT T — AR KL, T
FETS5F— O ICBETLH LV
fEb, MBOMAWIE, FIcsATETIE ) F
I HIHY, o-D- T ruay—EEL7
tFNFL T ATT-HBIZLDVBREESN
%o B-D-F 0¥ —¥ (EC32137) &, 7
T XTI R ERIERTEKmP LWL,
FU—AE5IEEEST, HIZIET7 0O AL
(feruloyl) TAT I —¥DXIHI %7/ — IV
IAFI—¥iE, TIE /) —AgHE 7 —
VERDB O T AT NVAEEZ KGR S 5. &5
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¢endo-(1 ,4)-B-xylanase ¢

feruloyl or
p-coumaryl esterase

OO0

B-D-xylosidase

/4Ac

acetylxylan

esterase
a-L-arabinofuranosidase a-D-glucuronidase
Feruloyl /
p-Coumaryl

(") xylopyranosyl unit
Q arabinofuranosyl unit

. (4-O-Me)glicuronic acid unit

111 BEBFVSUAOBERERDORMAR  Collins ef al. (2005)

2, B2 o 7RI BESRIG L, B R ISVEME,
GTED LD RIEHOWEDENTED S,
73/ MRACY, MREOBEOEICEOWT, =
YEFEXVIF-EORESIZ2OoD 7V a3
4 N4 FZ =+ (GH) 7 Vv—7, GHIO &
GHI11 2423 A (Henrissat1991, Goutinho and
Henrissat, 1999) , & F# X8R 7 2 fiE &, fil
B % A3 % (effries, 1996; Biely et al.,
1997; Torronen and Rouvinen1997) , GHS, 8, B
FUOBIEETEVLOPOT Y FF T FF—
Y, A% &1 (Coutinho and Henrissat, 1999),
FEMICATZE S Nz bk L7-FNENo GH B
EEmOZ Y FXT T F—EIZEEN, &7T
@Tﬁ%l/ FF¥FoIF—FHiEdIhFETRHES
BUWODBDOHEFENT, GHIO X T A5

0)‘ é M7z (Simpson et al., 2002), =¥ F¥T 7
F—BIRERICGT 5215 OIERABIESR
o T\Wh, ZHIIE S 7K A ik Y
DM, T A XDENDRLHLNTHL, T
FF 27 F—EORFEEIL N DDDNT X —
y—IlEDX, %ﬂ@i%i%@f®ﬁ“(%
AL pH, FWEIREE), FRBFRERME, SRR RN,
S5, ¥ NI @l/b$/7% Y RHE
AN 2 EZETH S,

IV XTI —EIE—fRICED DI LR
ﬁ%miﬁbivﬁﬁﬁgﬁﬁkﬁw%héo
BN TRy PRI I F— R, #oxr
DEIET Py ORERERNL, =7
TARFEEL, B2 LY)BERE S
Z, NI T LOMME, BENSITMZT,
L 0¥ —M%EL 2 2% (Courtn et al., 1999, 2001;
Courtin and Dolcour, 2002; Goesaert et al., 2006) o

HEESREM

MO Ly FF T T F — BILHED o il
REE XX EHLTW5SH, GHIO -~
F*¥x2 7+ —F¥EGHII Y FF T T+ —F
AP RIS, MBI b 2 CFIHT
E, XIDVEIIZAMILTHIE LT, B
DEERET—BELEBFDHIT I/ FLITDT T
V) —AEHEICL > CHEINS (Jeffries,
1996;Biely et al., 1997; Trogh et al., 2005a; Donnin
et al., 2006), Z L id AS-AX HE4E [ D A/X K
D7 B b O % Aspergillus aculeatus GH10 &
Bacillus subtilis GHI1 =~ F¥ 95 —¥Y %= H
W RAISE TR ENT, A DR L b,
JEiG Tk & FE R A/X DB fE - T
KFL, LhEmwAXkEzdb>7I7E ) F
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TNV —TFIEGHIN BRI AF T V&
(xylanolytic) Zf#lZxf LiZ & A ERITEZ /RT 12
ETH A (Trogh et al., 2005a), TNITT T E
J ¥ T DEEFRWGIRD, EEOMWE Bz
FAXEOREENSRT A= —) ET5E ) %
T T v ORI (B ITHAREE) 12X
bDTH5b,

HEERN

IV FF T IF—Yd F @RIt
2B, Bz WU-AX & WE- H 5\ id S-AX
~NOMIWERETH S, T FFTTF—F
I¥ WU-AX & WE-AX O] /5 % K5 % C &
B, W OPDOERIIKBEEEE (WE-AX
& S-AX) EIATHRT 5. £ L TWU-AX
WZAXHIBRAS S0 M &2 F20 — T, MBIFA T
WU-AX % Kf%3 % (Courtin et al., 2001: Courtin
and Delcour, 2002; Moers et al., 2003, 2005;
Bonnin et al., 2006), ZALIIFEH ML T F
*FT I —EOMEAMIIRET S, WU-AX D
HIK 53 #ET WU-AX DKFEEREDMET Lkt
T XTI LR, S5, ZOME
ELTKMHDOKEIMA B Z %, oI
BWTlE, ooy F*Y 5+ —EYIEH
F—RICMfED 2D EEZ LN TS, KK
D WE-AX & S-AX DKL, KoF=ED
TIEIRLTURGEELD, 61T, BN
IR R T &8, ZoERIIEE S Tld~ 1 7
ATHAHEEZLNTWE (Petit-Benvegnen et

L9 7% WU-, WEAX T % &y AT 4,
LY FFTTF—¥D I N5 OVEHO KT
s, BREERMICI > THRE D, L0 L
GO HEEIRMED A = X8R0, FREME D
OMMOBEROMWE & OREEIIRIZAHOFE T
BHbhHo TOFEZIF, T TIIAALFNZ B X
D bR, BLUOEBRORMALEZ HRE
TH»9 (Moers et al., 20035) o

PAEIC I B REZ 4

IVFXT I F—EOEEE, T FXFT T
Ty R HEHEAN Lo TRE S, €
MWEBIRNINAAE S Do Felr o 7otk L 4%
HEMEFOI VA TOFEY T KX T -8
FHEFIAFE SN, fimEh (R11.1), #lzE
TAXI- ¥ 4 7 (Triticum aestivum L. endoxylanase
inhibitor) (Debyser et al., 1999; Gebruers et al.,
2001;2004;Goesaert et al., 2003a, 2004), XIP- ¥
4 7 (endoxylanase inhibiting protein) (McLauchlan
et al., 1999; Goesaert et al., 2003b, 2004;Juge et al.,
2004) ,TLXI- ¥4 7 (V=< F Uff— TV FF
¥ 7+ —¥HEH]) (Fierens et al., 2007) TdH %,

R, BEHEEHERE OV DD 08 RF
MRSy PR I F— ¥ 05T
Iy YV=T7 )y TEFEAS AT (Tahir et al.,
2002;Sansen et al., 2004a, 2004b; Payan et al.,
2004; Fierens ef al., 2005), T> F¥ 5+ —¥
DY T FX DT F— BHEAIIAREET
H D EFFEHHED 572 (Sibbesenana Sdresen,

al., 1998; Courtin ef al., 2001), FY7HIZBIT 5 2001; Tahir et al., 2002) o
®11.1 BRI R+ 5 —CRERDLE
TAXI-type® XIP-type® TLXI-type°
Molecular form Monomer Monomer Monomer
Molecular mass  Form A: ~ 40kDa ~ 30kDa ~ 18kDa
Form B: ~ 30+10kda
pl >8.8 >8.0 >9.3
Glycosylation Yes (limited) Yes Yes (modtly O-linked)
GH 11 of fungal and GH10and 11, GH 11 of fungal and

Specificity bacterial origin

of fungal origin

bacterial origin

aGebruers et al. (2001, 2004).
PFlatman et al. (2002), Juge et al. (2004).
‘Fierens et al. (2007).
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p-D-Glucan & p-D-glucan KfEEs%
TIEIFRLTDEHIZ, BD- TN E
BRI L TR Y, d D —EIHEE
b KA, KAMBEY TREND, B-D-
TNH IFE L EHEO (8 70%) D B- (1, 4)-,
BXU (30%) Dp-1,3)-fE L7 -D- 7
AT UNERIENS R LR )V — T DR
N —=Tdhb, &5IZ,p-D- 7V Ui, (K
90%) ZiFtobhyFvttusrbIF I
=y b7y Mok, B—DB-(1,3)-
EETHHESN D, 1FIT10% D8I 4-15 D3
BL72B-(L,4)-FEErva—AkEo 70y
7B A (Wood et al., 1991, 1994) 5 B- (1, 3) -
A, VRVIROB- (1,4 - AT VT — R
SFORTHELTWLLDZMEY, SHI2L L
NEBZSHE, B-D- 7V V8% X 1) FEkIC,
IOWEEL, Era—2 L) S REEE RS
T X122, B-D- 7 DOELEME I ER
B -REEonEETH Y, FNEPD VA
YOREIZ L BT TR, FOGTREEE
2% X % (Fincher and Stone, 1986) o
HHLEOBEFEILB-D- 7V ONERKE G %
MAKGTBRT B ENTEDL, TV F-p-(,3)
(1,4 -7V F—+¥ (EC321.73 ) ~F —+,
GHsl6-17) 13, B-(1,3) - #EAICHE L2 p- (1
4) -FEEEYL, T Fp-Q,4) TV F—+F
(EC3.2.14, L5 —¥) 1%, B-(1,4) -FEE& TN
a— 22z vy MIEKELTWD BD- 7V v
DB-1,4)-HEXETYS, bLOBELITE
2% DR o 7o, HWEEZRHFOGH 7V —
IR &5 (Coutinho and Henrissat, 1999) .

A R MM & BRI
ESEY N7}
BRI, MW OTERS LERS N, £
c, HloRAK M EERSN, ND/NEGT
WAL L UKt ), KB T—E%b %
WITSERIZ3EEE (JLEHIENIER (SCFA) & 77
A 1Z) &1 5 (American Association of Cereal
Chemists, 2001) o ¥ VEAHRAE (S 1% 2 L A
TO—= VLNV EETL, LEREOY A 77

77— DT, ANOEWIIHEEL ~<VORT =
FlekEZ L, NOoRFOH TIEEEZAMEL
% (Cummings et al., 2004) .

— A E AL, SR RINEE T
HH, REoOHE, KibzsldkEZ T, £
7o, TNREFEOKRETCOEZBEMRERZ S T
(Manthey et al., 1999, American Association of
Cereal Chemists, 2001, 2003), 19-50 %} £ TD A
12k o T, HERE SN B EREIH &Y
HELLTS 38g, & 25¢ TH A (AmericanAssociation
of Cereal Chemists, 2003) . ¥ NSPs, FI27 7
/)X 50 EBD-TINVH I THDED, LI
O—R, TI9EIHTI 5 R_RTFFLETH
WM E LT T A2 D TE D,
509 L THRICTEERITICAZ DD, f#
BIZHIESD LD D LRSS (Lanza et al.,
1987) o KA RWFZEIC X 5 T B-D- 7 5
LAFa—), M7l a—2ETH & LTH
WHLIZEWTELI LR LD, BELLZ
NTERE O D72 TH 5 9 (Klopfenstein,
1988; Mclntosh et al., 1993;Yokoyama et al., 1997,
Hecker et al., 1998; Cavallero et al., 2002) o

United State Food and Drug Administration (FDA)
2 X%k, #3g/day D B-D- 7V H v A
Wi AEOHEIIME I L A 70— )L LL 2K
9% (FDA,1997) 77¥ /¥ 7 3%/
KEFORMPHEETH D, Lu & ILFEIFE
#5103 (2000a, 2000b), 7T E S FT T UIFTA
OEBMBEHEEZETL, 1) VDG xK
T2 ERR, 512, 79V FT T 010
KEER MO D 7zoMpa L 270 — )L LA
WVEMT 3% (Bourdon et al., 1999; Rieckhoff et
al,1999), 512, 798 /%7 & B-D-
TNH T VNA T 4 7 ANEND S
(Charalampopoulos et al., 2002; Crittenden et al.,
2002; Grasten et al., 2003) ,

AAMEPFET7IE/ X7 ND&E
INFTRLAL)WE, WE®RTIE ) ¥
T (BAFED) [ EWU-AX DT )V 1) L

», H5HVIIEREUMERTHEONG, BED
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e, T FF I F—BiEEEREB IO
A rFax—3 a3 80 (B2 IEER, mins)
3, SSAX OEINE Mg (OFF) Itk&l

B IH)
E;%E@_ % o

EYRSE L TRIANESFETSE/ *
S DEE

in vitro FZER T, /N WU-AX O BEF K
S Bl o R ERE 2 ooy Fd Y
SF—YEDO—HDL Y FTHEDIZEZAH, T
T XD T ORI ORI EE
BEIRL72, TXTOBEFERRT WU-AX O
PEF VIS —ERMEERESL LTS VR
N—varghbé, 758/ F 50Ky~ —
DEREDHE 2., S-AX 5T = DA LT A%
#Z 572 (Moers et al., 2005), L2*L, TV F
¥ TS —EORRMELIEEE, HEER
DM o TR A I PBIE SNz, 2512,
IRV FF 2 75— T WU-AX T[HELE
S-AX K53 DZ DHDFIRIER 5 &, Rl
DFTFETTT A= VIZIEVWRZ)IHEZD,
FNEHEEOEERREICL LD TH o 72,
Z 9 LT WU-AX (Zx) LB @R % F OB
FIIE LNV D S-AX BED, FiudEaERE
DWZEHVZLDI NI VEFTFEDDD
TH5b, FFE, GHI1 B. subtilis XynA (WU-AX
W23 LRI ) ofiRnEE, &% u—
A DK 58% % B A LFI410kDa D 1 D D EA
E (DP) DE¥—2 % b DS AX ZHEL 72, —
7, GHIOA @ A. aculeatus T> ¥ 7 F—+¥
(WE-AX ICEEORFED 5) OKRINET
¥, LA D WU-AX MTEloEF L a—2A0bd
P 13% AL s, F LT b L2 X 4
DR E— 2 DP 134 12kDa Td - 72 (Moers
etal., 2005) . AEFIRME L EIRPEIIRILR 2 Va8
(Moers et al., 2005; Bonnin et al., 2006), 3& ¥
BT XY T ROOREENMEE &
D5, FE, BEENTY FXT I -k
BOHAETHEINLD, 7TIE/ X T )
IZHIR SN 7oK &2 T2 ks L, 29
LCEYVRELRTIE ) F LT UK GEAELS

>

\’I

(Trogh et al., 2005a) o

BERO/NT A =5 —ITNZ, BENIITIE
XTI OELIREEOWEIC L o TRE
2, FNUIAMNEES Y KX 75—
LREF DAL FEETH 5, WU-AX (0l
BEX 3 HICAW RICHIE L T b 720, HMifakE
Wi & AR BERE B R M DA BEAE I T 7
E X7 VEMPPR) Y FXR LTS —
ETHEBLZITR T 25 L) kOS5 T
Bo —HIZ, FHRFLAIIEEIZE <, MEIcT >
FFEIIF—ETHITL TV, JRELT, &
TETIE VT OMENTHEELT -
&l R & 7L % (Figueroa-Espinoza et al., 2004;
Maes et al., 2004), 512, TY FFI T+ —
CHREEST IHBBCTRLY, 2T
0, {bFMAY—D 720 TH 4 (Beaugr and
etal,2004a)c L2 L7A&AS—fKIZIE, INEH
WU-AX (5 212 B. subtilis Xyn A) % WA LS
LGB CEERIL ST T 25 O EEHEE
Bl Tdh o 72 (Maes et al., 2004) o

S5, ATFTIE I FTLIT DX T Y
ERETEE, b o CRW AKX EEE DD S-AX
AL, EHICLVEHVERRBEEE TR
L 72 (Maes et al., 2004), GH11 B. Subtilis Xyn
A & GHI0 4. aculearus FEZREENH L &,
AEALIZxS T B AR R v A LI, B
AT AMV—=T a0 L) kAT EEIL
HIZKk > TR EN S (Figueroa-Espinora ef al.,
2004) o E 512, i~ I BT — A5 fERESR
OFER, FifBp- 7V F—¥D LX) %bdDIT,
MR D7 7€ ) %35 DX T 2 5IRY
BRI 2EZHeHNTEs, = P&y
-V MR, IZET I, 75 )
VLI XTI VI LAMHFEREIE, T
FJE/ XTI UORHTRILHOENT VS
(Kormelink and Voragen 1992) 7%, 72405 7
DI EE RS O BLE BT 5 DI, BEOR
ENEOREMITICR LD TH5H,Z DT,
Petit-Benvegnen & [ FWF5EE (1998) (X, /hE&
B WUAX D HDT T8 F2 T 0 OfED %]
BEBEINAS, A. niger T2 ¥ 5 F — Ei#L
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meEZ7zNaANVITATT—E, LILT -,
HHWVIETY N B- IV F—BEEFKFEFOT
LHRTHLIZ L7, MoWFE 5 1%, WHL
I AESTENLDOT I F LT UAEAL
&, =¥ F-B-7 VA +—+XL& B subtilis T~
KX 57 —EOFHOET DL L EDOHRT
HY, TIEITFT )T —¥HbHWET
O NVIRATI—EEDIAYER—T a3y TlE
HEF 7o & #iss L 72 (Figueroa-Espinoza et al.,
2004) o
I/, TNHOLY R¥X T 7 F—EEH~O%)
BT, Ty FXT - —EHERTT
ZE XTI VIO RABRICH AT S (Rouau er
al., 2006; Fierens, 2007) c ZHIIEEENT S ¥/
FrFrAE LTI X VT Y HEALD
MDONT » 2B e RTINS Y, £
AR AT S ¥/ £ 9 YR o
B 5 2 LU ReN D S

MIROESFErAEHHEOERE

T2 NF T — CEEREAN A O He B
HANOFHDE 2 F13 3 TITB X THL 212
ENTV D, AL URER & BERBU O
DWZFIHIL, 0 F TR E AR S
DTIEI)FL T, BD-FNVH DL N
INELE-> T, B LWHEZEZIT O/ EFE
#5C & 7z (Trogh et al., 2004, 2005b, 2007) o &

WS ET I X5 s
LD DOLITPITHEDOTH E25, ZNLEOUE
W7o/, ®y7 a8 (WE-AX & S-AX D
W) IZFAEETH S (0.3-04g/100g 78> (&
1M1.2), LY E—ICor FFE TS F—E2ME
ThHE, MEETIE X T e EmL
720 NI WU-AX DIHELD /20 TH B, &
ILTCZ YRR T T F—VEINVERIIT T
AICEWT AOA LT, WEET I ¥
T YDOLNIVOFEERBIMNCS VWb HPT
X720, BNM2IRLAEIIT, MERLAE
METLYFFL I F—F¥rBETEo /28
&, &7 I X2T 7, B-D- 7V
VIRV B18fEIFEa s b a— L NERS
DENLDEN, S5, W[EETIE ) ¥
FUERD- TNV I/J\M;txj\iﬁwvoja
LT LLDD 28 TH o7z, WEHEMEEWKE
LNV oEmEsl &SR Ly FFRT T4 —
i, FEEICRBYREN VDD, FFE, T
FETIF—¥E AN 100g /NER - 7 L
REHDON L ZFHOWEEIL, 31ga7T
FJEIF LTl 14 EET I/ X2 T
ORI E B-D- 7S Y DOELY ARHH]
RECTdH 5 (ZNIL 100g NEH /N Y D% 1Tg,
0.5g ICHIYM$2) #%, ZThiddERIh s Al
W) fERAND 7 F ZA%F (25g & 38g/day D)

(American Association of Cereal Chemists, 2003)

= DINERFIN

®&112 IVFFISFT—EHRMLIEE, LEWVBED, IhEH (WF) &M (WF+FBF)(60% /&
& 40% NEE|LUAERM) &/I\VHD 25 o‘CUEﬁﬁ’lﬁ AX &EB-D-JIVAVEE (% &)
WF bread WF bread WF + HBF WF bread + HBF bread
(control) + endoxylanase bread + endoxylanase
AX
Total 1.4 1.4 1.9 1.9
Soluble 0.3 0.3 1.2 1.2
B-D-Glucan
Total 03 03 1.2 1.2
Soluble 0.2 0.2 0.5 0.5
AX + B-D-Glucan
Total 1.7 1.7 3.1 3.1
Soluble 0.5 1.2 0.9 1.4

#Trough et al. (2004).
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ETE R AAE L ~<Or (R 3g/ H B-D- 7V
B v ATETE A KE) (FDA, 1997) 1I2H 725

TULNN1 #7147 X EBFREH
BYMTLINAF T« 7 ZIEHEEMEAF U I
TULNAF T4 7 A%, FAbOWERES X O
%ﬁm%%c;ofﬁW§ﬂ&wﬁmﬁ\T%
, FREB TN T TICE D REEND
%@f%éomhwﬁ%mﬁmiiuéi<
EHT D, L Lehs, ZRHIEHRR NS
BRI E IR E S 2 50, 7234 ET
DINZT)T O, & DI REAE O
(R&EERMRESTZ) Z2HML THEZRR
% 759 (Gibson and Roberfroid 1995; Cummings
et al., 2004; Swennen et al., 2006a) . FEHILA V)
THE (NDOs), BIZIEA X)) T 527 4
) IhE (FOS) D X)) dboidikd L <as
N7=TVLNAF T4 7 AWETH 5, NDOs D
WO DR —REMRIVBESI ATV
[Swennen et al., (2006a) , Mussatto and Mancilha
(2007) Z&KG 2T OIZIE I VDTS,
flifid ah FOEEW & LT, ko CREED
M SCFAs ~DZALTH 5,
EBREEOBMETIE, Y74 XAWBLY
HABEEDO L) NI 7)) T OREICEHEN R
W, 8512, SCFAs &I, FRE, K
LD £ 5 K) XL, S@ER, ¥ETro)
7123 % (Swennen et al., 2006a; Mussatto
and Nancilha, 2007) , FERKFE4 T FOS 13 b &
{fEHLNTWENDOs TH Y, ANIZT LA
TT a4 ARMEEGZ, FBEor T 4 XX
WEWMINT A, LA2ALEe2xSFXFut) I
(XOS) 1FFOS &) bW TLINAF T 14 7 R
REAFFDOZ L &2/RL7: (Hsuetal,2004), &5
12, fLHX0S, $§abbToL/Fut)
THE (AXOS) b IFAARICHRWTLANS T 1 2
ABERFFD, TNH D L EHEELY 7 1 XX
WIZX o THEET A2 AT E (Van Laere et
al,2000), 784 T — (£ BLUIv b
FHIZ AXOS DIRINTHFIZE 7 4 R AW D
BNd 5 2 &2 EE &L/ (Swennen, 2007)

X512, 7T (feruloyl) &4 4 1) THE
R OPIRILH O L ) RV H D LD 72
(Yuan et al., 2005) o

— 12, (A) XOS I ZIEFICHKED LT 7 =
AN WE % RT . XOS B L U AXOS )i &
b, FOS IZH~JAWHEFH O pH & iR IZEE
T & % (Vazquez et al., 2000: Swennen, 2007) .
AXO X X0S (E&E24TH D) L hHE
L, FLTH M (neutral) DB TH 5,
AXOS # /&, DLWV KER—2AD 7T A
T —EFEITRINT B &, B A bE
NG X =% —, BIZIET7 14— FE@EER, KER
BEDRAHE Z - 7245, & O FOS iINTI
& R RD e 2o 72 (Swennen, 2007), & 512
XOS # T I 72 AR 2-4 O EAES T T
HBHDOIZHT L, AXOS IZELE EMCHARE (A/
XIt) OWMERRR L, ORI RHEE LD
BHES L, #Bod, ThbERBOET Tk
CHEMHRTH S,

WRIZB- 7V 3 ) THEE, BERNINKS
RCH = ESLTETORD- 7T U HED
NED, DT VLINL X T4 7 ABEDDH Y,
LBREREOREE T 5 &b o7z (Jaskari et
al., 1998; Kontula et al., 1998) .

TZE/X>OF ) dEOLE

— I EEE N L3 NDOs (FEMALA U TH)
HEHEOBEERBEELTHL, —F, %< D NDOs
BEHEHDO SR TH LD, FAEFT T
AR DX RBHEOLIIL, FROREEL
HCTIFE LWNDOs %4 U b, L7V
WNTF VAT T—¥, FVavy—¥, H5b
WIEZNVaY sy —YD L) hEETH—OHE
75 NDOs D EFEIZIER 1L < DBLAFE7:
LT\ % (Swennen et al., 2006a) , HEE # XOS (F
TOaF ) THE) XTI ) v FoEMErS
WA RSB TEONS (Vazquez
et al., 2000; Mussatto and Mancilha, 2007) o
L@ﬁl#v#v5+—%,%aw@&#v
0y —EiGk e RoBREEA R, Fu—
AWFERMET B T LM FE Ly (Vazquez et al.,
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2000) o

FREIC AXOS IZBW T I/ X2 5 v O
EoRTESND, TV FF TS5 F—FHYED
PR, REORR, 1 ¥ aR—Tva v
fF (B2 AXHER , INE) 13 AXOS AED
A XL ZDOMWEDORELEAT) o FikeEFEDF
T, BEORWREKEAEED Z1ES . TR
DOFLINZ— IR > BEEIE T, Fh
WL o I2MKGIFEINS — v RRT, ThE
SRRz LD, T RFTIF-FITLS
SV XTI UL, A4 X (DP) LK
4 (B, AXIL) OEIVAIVALRTIE
¥ 7 X% Y5 2% (Gruppen et al., 1992;
Kormelink et al., 1993; Ordaz-Ortiz et al., 2004;
Swennen et al., 2005), < D M., A. aculeatus @
GHI0O =¥ F ¥ ¥ J 5 — ¥ T/hEH WU-AX %
L Far—vargre, AXEZHBIU
F ) THEORAEW DS S L7 (Swennenetal,
2005), L DEEEELHELL, My Fax—T 3
VAR EL T EFORE, SFEO/REN
TIE ) XTI UNTE, —TF, FHAXKL
EFRICTHLDTA v Fa—Ta rEhEoE
BN D A aculeatus 7> 5 DRijR D GH10
I FF YIS —EEEOHRZ S FXFT T
F — PRI X 5 AXOS #5% 1%, Rantanen
EFEFEEIC L DRSS e (2007), T
5OEH I, KES D AXOS EFEW I v
TV O0D AX M DOBELER D HRIRI ) T F
E/¥ubt—R&%Y, I714%WE-AX 4
RO LA TR 12% O8O EERINKS HRY
MTELZEERB LA,

512, FEM AXOS EFH D5 HAY, AXOS
HixE & € DEBEMED IR 2 IR 5 7200 1T BT
HbH, HEMAXOS REMIE, ALY ) —
VEIRELE:, FdATEORL LRIV ERED

< A

By MFTTHEENT, TNSDELETT
#e b AXOS EFH o, TN HIEDP L&
AXHOWM T TEL DL DTH o7 (Swennen
et al., 2005) . FEA AXOS 5T %5 5D,
D FAl, 7V B kL UE S B E AR A 4
K rua~< 7T 74 —FE%HW2 (Gruppen
et al., 1992; Kormelink et al., 1993; Ordaz-Ortiz et
al.,2004) .

IR OIS AXOS EFEIZIE, IEST
FOLIRELANVDOT I FT T DEM
KELEESTL, LPALEESLLTELHOT
BHEMMED X > 5 VEEOYE, ZOREOR
TR B2 7 D v, GHIT =
YF¥UIF—FlE, GHIOF VT F—E XD
bAESTE (VH) oF oty Ik
WIEEHTH Y PO RB%EBOBRITID NSV
TR T UKy R EET S (Beaugr and
et al., 2004b) o /NZE 5T F T [FEE TR O5E
FH$ B RIS REY O ST R IE B
59, GHIO ¥ ¥ 5 F — PHMEE DA & 4
EYREREIIFBEE TH S (Beaugr and ef al.,
2004b) o /NEST T OBETRICHED KRR
=D AXOS HEHHES L T & 72 (Swennen
et al., 2006b) o NESLTEVLDT TV, ¥
VRRVBEOBENREICRE, TIE XY
T VICEAEANE ST £ X501E B, subtilis B 5
DGHIl ZY FF¥T5F—ETA rFa—}
ENt, BHNAXOS IFF T T T LA —
VOAFEY T, ME, BIEEL S ICHERYE
HRbDTHh o7, 22 THES N AXOS i
DDI15, A/X 027 THYH, HELT¥ / —)Vik
BT & 512, SEES 7/ E ST F AXOS
TERL - 721 (121X 0P H#PH4 205 59 D
M) & AXHAT0.13-043 DR Db D ES R
72 (Swennen et al., 2006b) .
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After becoming a leader of soft tennis club

I often hear that Japanese are not good at taking
a leadership. People’s thinking about leadership
is quite different from one person to another.
Leadership is often said to be an ability to make
change with their own charismatic power and to pull
a team together. I have learned about the leadership
after becoming a captain of soft tennis club in the
first year of University life.

Before entering into University, I had no idea
what is soft tennis. Of course, I didn’t expect of
my joining into the soft tennis club and becoming
the captain. I was invited to join the team. They
said they had the three times victory in the national
tournament of team competition and wanted to
win in the next tournament with me. I accepted
their offer instantly, thinking that this is a great
opportunity for me to train myself with such a high-
level team. However, unfortunately I lost the victory
in the first year’s national tournament.

From this moment on, I began to think about how
I could make it once more. I recognized my poor
knowledge of soft tennis, and I began to study the
history, backgrounds, rules, competition population
of this sport in Japan, and other basic things. At
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the same time, I did my best training myself as
a player. As I joined the team and practiced with
them, I noticed the lack of unity and individual
skills in the team. It is essential for the team to be
united to battle in the team match. Additionally, it
was necessary for me to make a balance between
studying and extracurricular activities and
practice more efficiently in a limited amount of
time. Therefore, I had frequent meetings with the
captain at that time. My motivation was gradually
recognized by team members and recommended to

become the next year's captain. I accepted this offer.

To demonstrate leadership

After becoming the captain, I was always thinking
about what is a leadership. Because I had not only
to propose my popped-up plans as usual, but also
to deliver it correctly to all members and to ensure
their compliance. I started this sport after entering
university and was not technically prominent, so I
couldn't pull the team in my own play at first. To
demonstrate leadership as the captain, however, |
aggressively performed the following two things.
The first was to assign members to the important
position. Having a position input them a sense
of responsibility. In addition, we can do our best,

when our presence is recognized by others and
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feel that we are needed. It is important to give
each member appropriate instructions that he or
she can handle accurately, even though it is simple
task. Specifically, they were in charge of deciding
the contents of the practice, arranging the practice
games, and searching the accommodation during
expedition. Although their instructions are very
fragmented, I make it clear what each member
should do. How to respond to the outcomes is
equally important.

I praise them if they managed to complete the
work, but I do not scold them even if they failed.
Applauding makes them move to their next step. If
they failed, I follow for them, and it is the job of the
captain. The second is to think what I will do if I
were placed in their situation. This is to know what
each member really wants. Even if you play tennis
in the same tennis club, what you get from the play
is quite different. The benefits they get from playing
tennis; include making more friends, doing physical
exercise, and winning the game. Captain has to
unify these diverse desires into the goal of national
championship, and produce good outcomes through
the high-quality practice.

Communication with members

People take strong action, when it comes from
their inner true desires. Achieving the victory of
national championship is not easy. The practice time
is limited. Therefore, dense practice is essential.
However, it is very difficult to completely turn
initial purposes to the final victory in the national
championship. In order to make all members aim
for the goal, I first checked their purpose for playing
plays tennis. Next, I guided them to achieve their
original purposes by setting up the final goal. The
following is one example of the member whose
purpose was to make friends. First, I asked him why
he entered the club. He may not say the truth at first,
but you can see what he really wants to pursue by
observing his daily performance. In practice games
with other schools, he chats with members from
other schools for too long without participating in

the games. From these observations, I can infer his
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purpose.

Next is how to guide him. In this case, I will
explain the merits and demerits of practicing tennis
with a current purpose or practicing it hard to win
the national championship. As a merit, if he won the
tournament, he will get more attention, spoken by
many people, and he could get more friends much
faster, even if he didn’t speak to others. As a demerit
meaningless practice reduces the everyone’s quality
of practice, weakening the entire team, and reducing
the number of games and opportunity to contact
with other schools by refusal of the practice game. It
is important to continue to show how to satisfy their

desire, rather than suggesting my desire.

Make the team converge

I had the opportunity to learn and practice the
theory of leadership as a captain of soft tennis.
I fulfilled the job of captain for two years as the
captain in the first year, it was difficult for me to
understand what is leadership. However, in the
second year I have understood the meaning of it
naturally. It is to make one group converge, by piling
up small events patiently. In addition, it is necessary
to think of one thing objectively from various
angles. The Japanese tend to read the situation and
stay quiet so as not to cause the problems. It takes
time, but I think that it is crucial to know inside of

the mind of others and satisfy their true desire.

Go to graduate school

From April of this year, I became the graduate
student in the Second Division of Oral and
Maxillofacial Surgery, Department of Diagnostic
and Therapeutic Sciences, Meikai University of
Dentistry. Nowadays, specialization of job types
has become increasingly prominent. Dentistry is
one of the most specialized professions. I would
like to focus on the diversity of specialized
occupations. Due to the wide spread of the Internet
in the 1990s, Japan was drove into an information
society. Fortunately, it is easy to cross the border
barriers in the information-oriented society. |
cultivated leadership through club activities during
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undergraduate. I want to establish a research
group that realizes the international collaboration
beyond the dental fields by making the most of my
experiences. International communication skills are
required to realize collaboration. At the same time,
graduate schools must improve their expertise and
research skills, as well as their own skills required
for international communication.

HJIl  #4 (Yuya Tagawa)*

AR AF HF MOESAEE R U 25
T 350-0283 BMERFFHGPEE 1-1
e-mail: yuya.tagawa@dent.meikai.ac.jp
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