7y VBEFOA — MNEMOREDINR

WO 1B (SEGUCHI Masaharu)!- 2

PrIN &8 (TAKEUCHI Miki) 3 dFf 2357 (NAKAMURA Chieko) 3

Key Words: 7V 7 v 70—, )7y 7&H 4—F

AiwX [FfRs U7 v IBEROA — MRBDOREDIRIT & “Gluten-Free Cereal Products and Beverages”
(Edited by E. K. Arendt and F. D. Bello) 2008 by Academic Press (ELSEVIER) &5 8 & Oat products and their current

status in the celiac diet ZEsRIBN T 2EHLDTH S,

A>oe0599>3>

EE R OMHE & AN OEH 2 L, AR
BOA—F, FNT V7 ) —BOWGEKINEY
HIZLTWw3, 4 — b oWt SRENICRIC
TEER g REERT, (1—3), (1—4) BD-7
WA EREONE, ZAUIERIED 2-7% 1I2b %D
F— MR EHNEER 7> TdH 5 (Wood, 1986), B- 7
WA v DAt H ORI AL, LN 25
BRI D REREEZE T 35 2 LIThiO2 <, B- 7
WA TMA, =1, FRlcA—1F&TFE, 3
AEDILD 7V T v 7 ) =k & D EE RO 2BV
Hez% ATV (R8I,

IolcA— oy v RIHEREZ, K HDW
Fa—vBE D bEw,

BVIMRHE, & v R EICINA T, 4 — MR
NEWi, AALERNEEYE R DD 7% ) D2 G
%, F— i, 2IEE R 3-9% O TH 5 (Brown

and Craddock, 1972) , JEE D K7 1A ELFINEPE T,
¥ E DRI IEE 2 AERIA L A V8 & ZAfi A i Al
V)= VETH D, A — bixEaROPIRELAZ K
DI EAIS N, AR R a— (CHL0,) & &
13 7 20-30mg/kg T &H % (Lasztity er al., 1980; Peterson
and Qureshi, 1993), fHDOHIRILYE TA — b HhICHAE
TB3HDITEF 72/ — VR, TRFVAFIIRER
Fa—LBH B, KYUNTEDY T AN A —
Miaz=—=2T, 7a7)rPRbRERINV—T
THD, WMBE LTIV T vEREBRYDNE, 74 2,
RZEZ7a 7)) NI LeMES v o7 EDIEIE 10% TH
20, mUbRERIN—TD70 T I ey
VRIEHD 80% 2 i 5 (B8.1), Fh L& Dby
Y v 2D Xk Hi, A—F 7w
INEIvETRY VITEATVS,
ZRDEERIZED &, G54 —FiE% < DEL T
TNT Y7V —BMD15=FICAS EBDSNT

2£hi4— M5 (Wholegrain oat flour), +— .59 % (Oat bran), —f&DTILT> 71— (X

K# ((Brown rice flour)), K& ((Soybean)), £41 k7€ 0O 3% (Wholegrain maize flour))) DFFEMIF S

*8.1
W:;Izgfrln Oatobran
(%) (%)

Protein 15-17% 15-18%
Starch and sugars 59-70% 10-50%
Fat 4-9% 5-10%
Total dietary fiber 5-13% 10-40%
B-Glucan 2-6% 5-20%

Brown Wholegrain
. Soybean )
rice flour (%) maize flour
(%) (%)
6-10% 30-40% 5-10%
70-80% 12-17% 75-85%
1-4% 10-20% 2-5%
3-5% 12-17% 1-2%

VPR, IR RIS NIRRT I
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A—rTVNNOE

Other
proteins

Prolamins
10%

Globulins
80%

X] 8.1

W% (Leiss 2003; Kupper 2005), [FIRFIZRERI DA — +
7Ly Pk, 2EEZEL T — M Mo L
Dr7BRAAVE I LBVWEIICERE Y-
WL, 7BRAavF I LTHRMMILTVRE Z LD
I Tws, FRELT LDV T v 7IF
BEFESA — 21 S OBREDOLRRIE L KT
MEDT DI HWTW B,

INEY VNV E

Other
proteins

Globulins
10%

Prolamins
80%

F—b, INEZVINVERD DO

A—=—bDITNVT>7)—DIKR
INEELHIZA—FIERDERICRY T Y IR L
B L CHRIRIIE S gt cdh 5 (F8.2), MK
WElx, vV 7y ZRBER VT 7)) —RBHD
—fB e LCA— F o mo R H O R 2% R

LT&7%,

1981 4£ X b Codex standard |2 134 — k% 7 L7
BEYMONE, 743, RELEHIZIT VTV
B EERINT O, L2LEBS LTV 7

*82 EEARMIZEICHIT B4 — b DHkEL

=1

v
Xl
)

Oat test and O OEL:
Reference g challenge, challenge,
group g/day months

Van de Kamer .
etal, 1953 2Children 140 1.8
Moulton, 1959 4AChildren 56-169 0.8-3.5
Dissanayake 4Adults, .
etal, 1974 1 control 40-60 !
Baker et al., 11 Adults,
1976 1 child 60 !

92 Adults:
Janatuinen oat/control
ot al, 1995 26/26 previously 44-50 6

19/21 newly

diagnosed
Janatuinen 12
et al.,, 2000
Srinivasan
et al, 1996 10 Adults 50 3
Hardman 10 Adults with

dermatitis 63 3
et al, 1997 . .

herpetiformis

23 Adults with
Reunala dermatitis 53 6
et al, 1998 herpetiformis

12/11 oat/control
HEEIT e fig?nugiit;gllth 22 5days
etal, 1999 (oat prolamin) Y

herpetiformis

2 New Food Industry (New Food Indust.) 2021 Vol.63 No.3

Result of the oat
challenge

One of the two children had
increased fat excretion

No difference, fecal fat excretion
in normal limits

No clinical simptoms

No change in xylose excretion
for nine, increasede excretion
for three

No differences in clinical symptoms,
6in oat and 5 in control group with
drew from the study

No serologocal and
no histological changes

No delereious effects on
skin or itesine

No changes in small bowel
mucosa, three developed rash
in the oat and control group

Notoxic effects in skin or intesine
by oat prolamin challenge

Type the tests and
meesurements

Fecal fat excretion

Fecal fat excretion

jejunal (duodenal) biopsies,
quantitative histological studies

Xylose test

Duodenal biopsies, sereological,
histological, morphometrical
measurements

Duodenal biopsies,sereological,
histological, morphometrical
measurements

Duodenal biopsy, skin biospy,
sereological, immunohistochemical,
and morphometrical measurements

Duodenal biopsy,skin biospy,
sereological, immunohistochemical,
and morphometrical measurements

Duodenal biopsy,skin biospy,
sereological, histochemical, and
morphometrical measurements
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BN D 2 ¥ ¥ — FIZ I D Codex Alimentarius 7 D
257y 76 ThHY, FNTr7)—ahE L TOA—
FOFIHIZERRL XL Th B LikD LTV S L
B X 4T %, K Food and Drug Administration (FDA)
232007 FE1 HICREL DL, “ITr 7=
LV BEDERICIIZ VT 7 ) =l A —
FOABZEZEEILLTIEWARWEWS) I ETH B,
)7y VIR EIREE 2RO 7 4 v 7 v FEE
&, 1997 kA — b RGOV T 7 —RFEEH
WTW S, 2001 SOk, A—bEMIEELT74 TV
FTe )7y 7D L D AR I N8B A
FIZASTWS, ZOETIELY 7Y ZIRDRAD
3% A — FBHEZHS DBHORFHIIMH > T3
(Peraaho et al., 2004a, 2004b) , HEEZ LK, Vo7 X,
Ka A 2D ES DU 1A= BT NT 7
Y —8E LR T B,

A— hE
A= RN E TS 1, AR O I3 —
R & BT BT B, 51 PIEFLIRE—

MBI, KRc ) =%, Y RFS 7 F—4,
VRS —FF ¥ —IE, I oIl 5 DITRFITEY
I X - CTRIEEL T 2, B, & X OmEvus
L7cA—FRIERZ>Tlmg e LEbIcamE L%
RIS IL, RTln, W Bz ii-72d
DITT 5,

A— b EBICL BXAE

F— MBI T B, B2, MliaEE (B2
257 %), NRFALX S TH %, WV IE 30-40%
WEREZ D5, A—FRE2BR28B 0 ->%F
ORI DL ZH S 2T % 72012, American
Associartion of Cereal Chemists (AACC) DA — FRE
2FA — FPEBRX S OERE TGO (F8.3).
F = BROKIBITDH B, ADHETZDIEA—
F7Lv—2ou—5—3, HB0IRE 34859
WZBEA Y ¥ —TY>TES, A— ML,
NSDNY FY 7L 2ol 4A— 2z E
DBHRFPLY LT TS, A—F 7L —21FX—F

ZIMITATHG S 1503,

—JEK &R TR LIS i

* 82 ERFRMIZRICHIT B4 — Dk
Oat test and (O (OEL: Result of the oat Type the tests and
Reference . challenge, challenge,
control group challenge meesurements
g/day months
10 Children, Improvement in the tests Duodenal biopsy,sereological,
Hoffenberg . ; - ’
newly 24 6 and clinical measurements histological, morphometrical
et al.,, 2000 . N X
diagnosed in 8 of 10 patients measurements
) 63 Adults: No differences between the Duodenql b|095|es, .
Janatuinen 60 X sereological, histological,
35/28 34 oats and control group with !
et al, 2002 (5 years) ) and morphometrical
oat/control in 5 year study
measurements
Lundin No clinical sympthoms in Duodenal biopsies, sereological,
19Adults 50 3 : ymp histological, and morphometrical
et al, 2003 18; one got villous atrophy
measurements
. . Duodenal biopsies,
Storsrud D mqrpholog|ca| or se.reologu:al sereological, histological
20 Adults 93 24 negative effects, five withdraw ! . !
et al,, 2003 . and morphometrical
in the 2 year study
measurements
No differences in clinical and
Hogber 116 Children: small bowel mucosal healing Duodenal biopsies,sereological,
gberg 57/59 15 12 between oats and controlgroup, histological, and morphometrical
et al.,, 2004 . N
oats/control 15 in oat and 7 in control group measurements
withdraw the study
Sereological, histological,
Peraaho 39 Adults Mucosal integrity was not morphometrical measurements,
23/16 50 12 disturbed but increase in psychological general
et al,, 2004a N . R . N .
oat/control intestinal symptoms in oat group wel-being questionnaire,
and gastrointestinal symptoms
32 Children . .
12/11 24/7 No differences in clinical a.nd Sereological, histological,
Holm et al., small bowel mucosal healing ;
oat/control, 45 years and morphometrical
2006 between oats and control group,
9 newly follow up ; ) measurements
. with oats better compliance
diagnosed

?Studies that included a control group of patients with celiac disease are marked.
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*8.3 A—rERBXDDER

F— &
74— b (Oat hulls)
#F— hUEEIY (Oat groat)

WLA—bF, A—F=Z—)V
Rolled oats, oat meal)

£74— ;5 (Whole oat flour)

Z— ~#7 (Oat flour)

AF—=IbAY b4 —h
(RF=IVAY bA—FOEEIY)
Steel cut oats (steel cut groats)

ZF— ;.59 % (Oat bran)

74— e (Oat fiber)

EF
GHNET7OERORZTHY, EICFH— FOUEE Y EBGHBIERDY — ~
F— b DR D—ERTH Y A+ — b DERFMIE, NEDEITHES
ZL, BEBISCTYRE, O—U > Y, JL—F o Jlc&>TERINBE Y ) —
215 100% A4 — FOEEY
HKLEV A NCKY, = bDUTEVLELSHBEAELRS T EELES
N8
HORFE L ST EDOEADBRESNIEL RERbE Nt TH Y, =
NOGEA— FDOEEW X IEZD—EDE LB LU 1 ZfahT K > TER
TN

EZLT2DOULDEAICHELYIB T LITK > TERENS ENLE 100%F —
FOEEY

71) =213 100%4 — FOUEEY, £feldr/O—haEhs, ERESNB-
TIVAY, BB, SJUAMRlitOsEEZaCES ICHEZSL
ST LG EoNEMDS58E

OERIRMAN ZRENICEET, DG<LEDL 8% FREEN—X) D
RAMBRMESEEZE I 574 — bRICHRT S

AACC Approved Methods, by AACC Oat Committee, 2003.

T5, HHTEEZIICIFORBEIZEE L %L,
bo LEVWT7 L= PfEbied v, ML LThH Yy
MR, N—% v LM Z OREED RS % T
L, o8Ik O MLz RS,

fREBEDRNRI, FIS A — b5 O 4 P RkiE,
B- INAVERICISZ E2ADDHY, LIFLITA—

R - SV v ERICK DRSO s B, ik
BA— FRIh D B- VA v F ST EEFICEAT
W3, STEE, -tk oty 7N
WHAZBREL, H20IFEATRTHRELIES NS,
ST FERICEL T 7 ARAEORE, #E1S
BEICKDESTHRS, HEHOA— FST I,
BIMICIZ 6-8% B- VIV h v HEH, —HiEbolA4—
b 5T AL 22% £ TR- IV A v ERELI LD
TES, XhEwp- IV h vyEREIEOME 70
L Ao THS I LD TE S,

F— PRI E LT 7 A7 L — Pl L LT
FIFACTE2, 27 A MLV—Ca Vil LidfErica —
AMREMZTIV—=—N=%EZ, T—FFTv 7V
ZT7N7 AT Y TS T B, OB R, A —
FMIFEFEERTLH D, Bl A — FIREYR
BNICHIETH D EEZ6NTH, 2063 ITHE
B RIERER S 2, 4 — M TolZEE X
HOEEND 5, HRNICIEH B4 — FELE T,
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HEWZRL T30 5ITLENIZY LY M
HLCHlET %,

A— b Z2UHERRM ; 5KifT & Pk

F— F3taL LEEREHENCE T Ty 7
WMEFEORBHILHRIN TS,

F— b T TIREHRNELS I TICIZ@E L TE S
T, 1ZFEAEDHINA — b S ICBNER DD D
DEBAS TS, HlRA — v D VR IE 3y
FU—=21%, LIELIEHRMZ LT v CHifb S tTn
%, ZZCHREMAINZTRED A — vk Y
7y ZIRBFICE o TS TIE RV, L LEDS
Bl X=X VML EZICHT 2 E VT 7Y —
A=t EELZ EDARETH B, WML S
FU7) =N T IS D TH B, T
VTR IFLIELIERBM 7 L —N—% RE, T
TYEENRYDEI BN DR WY T LEEE
AT ZERIRITITC0E, A= 2D VT 7Y —
BT ERE R E, FELWED EWRIZTF 7 AF 27
FIERICER T2 Z L3 CE S, A— 22k 7L —
T7HDLVIIMTHREEZH VS E, ZN6IE2ANLE
eFy VERBNS,

B DRX—F ¥ T CTlEA — 28 51-100% D
b DHFAFE X 4 (Flander et al., 2007), Z L CTIiZL o
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x84 F—IFESHEERED  REMINK

HEE . -
5D 5 4 HARE A — NEY / BN A — RS 2=
. S INETIVT VEFRNE T IcA— bE/IN A
N TNTOBHEA — b2 B BITIE, LU SRS,
i F—bT7L—2, —FATE DIET ILT ¥ EHEHFEDE D T EFRE,
N . ° 1] O C =z =
82 4 F M. A kA fji\;gégﬁ hERREBRICIE, SEOD
2Fwvy IR ML— R8T F— FEIZAKERMEL, REREEZT DS,
Ryss A b T L— %%$$%E%5$&m¢%947®#—b
2. RFIRYEAESGI—JIVL b2 T7oO0
1 F&LG,
S2—XY— F—hrT7L—2, TUVXMIL—FR4—ESR
KERIFFTEOODVERIIERE, BEEN
BHEvL 7))V IR M—RA— G, EFDHICTIVARNUV— R4 — FRIRITE

5F, EXTv bk A —b F-bTL—7

MmI7—F A—b7L—=7, afer—+EE

mEns.

F— hEEGE, NUBEEDNER—ID
KEERIOHRDLY ICERTES,

TOREP T TIZTHIKZ 172 (www.eho fi for a 100%
oat bread % ZHH) .

PRUTINA T, A= MIJAL k2 ftho 8L H
WHi, AT v IR RHL, A—F - ATV —
DFHEEZ, =T NI TDLDEELDT, %
IV 7y ZIEBEHEI L7 7 LILE—, FUHEARI
JEOBFICHWE I ENTES, Wbt —&
B33~ —ry bicEHbRTw3E (H1A1F
4 — 1t 2L 7) (Lindahl et al., 1997; Onning et al., 1998;
Chronakis et al.,2004), & XA — k=~ —fiklc
Hby A—FTAARI) =L, =X —F 3 v
7 A, T — )VEBHE (Mokola 2004) 1, TXT
ARINCHFRLEAKRT A — PR TH 5, Lyly eral.,
(2004) DIFFEIZ, 4 — b B- VA ¥ HSEARTIAINC 13 A —
7RO E LW D AITH 2 0NHEH I ENTY
%, A — b OB AW I X D, B,
I %\ XERIT BTN 2 BARiDSi N S 47z,
L2 L%ad2s Zo#EFize ) 7y 7REEDADE
we—/ry FOAREED D 5 (TR 8.4),

A—=bREDTILT> 7 ") —IKRORTE

oD 2 IE 7N T v 7 ) —Bbrh DA
B, A — MCidhE, K#E, FA4AZD L HICEIEE
NrBYER a5 I L CTws, avy IidEmT

I 575 Wk, M, #krd 5wk sdin Ly
HBIRATEHI LD 5,

TV T Y HTEIZ O S 0 A RO RHED & D
AT 2707 I volbisERBiiFIsnsg, 2o
D ELISA MEIZ X 2 7V 7 o33 < RGN F
INd, ZNODEVIE, TBT I UBAIDIZDD
HikThb s, 121FE/7u—F Lo 7V T U
e, BVEEYE ofraction 13N, 74 %, KFE7m
ZIvhrofion, LLA—F7R=VD5 TR
Zz\> (Hill and Skerit 1989), % DEZRRUFKE, 7
AETRT I UINETT T I L E U IRE OB
WTEROHLSTH D, X512 Wieser (2000) 1,
X o- 2770 7Y @iV NERFETECEH D,
ZDZ EDRNIEMERFERZEC 2 2R L7, fillg,
b o ERGED ELISA #1374 70 2 o LT
LT/ 70 —F Uik RS ITHD VT 5 (Sorell
et al., 1998; Valdes et al., 2003), Z DFjiklE, —IKHY
7% 7K §8 A% Codex Committee on Methods of Analysis and
Sampling (Codex Alimentarius Commission, 2005) & L
T & 11, the Codex Committee on Nutrition and Foodsfor
Special Dietary Uses (Codex Alimentarius Commission
2003) 12k D S 5ITiED ST, HURRS 1F 5 XTF
FQQPFP(/' V% S v— Ny Iv—7n)vy—7=x
AT T =T v) PINE, TAE, RETS
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VICHIET 2D REHEL, Lo LA—FIC
mnZ ok mﬁ?é(mmm1%$0;®MWi7
073 IEPEDR LR SN, FFllo-84
7707 I I 64 (Shewry and Tatham, 1999).
Osmanet al., (2001) 1%, ZDPUL TR TE 2 8-
7eX7F F2iEl, =8 — 7z HELNE
Ti& 1% dipeptide FP D & 9 ThH 5 Z & 5 L 72,
ZDORTF RIS Ltk Biigo o 5 v o8
JBEIWZH LT, AHEEE LT, PUEARS 32 Y 7y
PIRDNZICHBTETIERWE L DRTF R 2T
ZHREMED D %, R E LT, MO EHRMED H
D, ZUITNT > 7 ) —BMDOBHED T T 4 —
2N HE 3,

Kanerva et al., (2006) %, KZarv v IPHEDD
PoleA— b 7Nl 7u g I vERDOER
Z L7z, F5W, RS PUARIZIHED { ELISA i Tl A%
DF— YTV ST S vERERLK
D, ZORRIEIZNGDHLIREMED LT - &
ol (DEDEBICHEETZ2IDA— T
H 730 R R — LT VIRETH 5 72), Z DRI
F=IT BTV 7P ofRbDICAY V¥ —F L
LT 22k E X417z (Kanerva et al., 2006) .
COBRE TN T v 7 ) —BEDOREZDOHEPEDE
ozl L, Z2LCE O~y 05
WL OO IINT V7 ) =B ABEICIE U EH
TIEIWRD, ZICRELDED 2 DIEIHT
HBThh, BEMRaE Ll Lemhte) 7y 72—
X7 F PO EERILTE LD TH S, A —
FMEe Y7y 7HOBEFEDORREDO FRICHEL TWw5

T, N, 74, RELEIMLT 2 XD RN
JIEBREETH %,

[/l

=0

Znb S DIEF & §EER
BEDHKRT—% =2k 3 L, oot —FiZ
INT v 7 ) =B E 4115  Holm et al., (2006) 1%
Y7y IERO TN E vy T ot —
FzRVEES ORFO—FE L TOHEE L TRz L
W7z, THITA— DA B X 52
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IFAILS 4T %, Carsed and Scott (2007) 1%, Halt
DL E2—DRTUHIDOFIE L TWieT—5 —i3d
L F— b ND/NED—FarF L EHD
TH o7 Lififiam LT 5, JLKEHETIZRZ I3 B
WA —bDaryy IBndbs, A—rB3eV 7y 7
JREBHICE DAL, e EdTTovonsiic 2
VE DR, KRR — FEGORE»C BEE
TODF = A VPRETH D Z LIFH S TH S, “Hl
P — b 7 BUEEEFEEL, WL OB~ —
7y MICHTW 3 (# 21X www.creamhillestates.com
and www.provenafi % Z:#)

AV IO, HRET A — NIV T 7Y —
BRI ED 5, A — b OBEIN 2B DR
2RI, X—=AY—fhm, A1, RAFvID
£ 9 U R BRI OMELE LTV % 2 &8
TE %, BAA— FR—=F v IEoERZ, X6

AR Y 4 7D 7 b5 e, R QR
L7, Y7y ZHEBEHEDL— F RVEFIUE T TIC
MR S 1 Tw 3 (B 2 1F www.moilas fi & £
1),

A=, BLORINOA— X3, BIEDHNE
H OB~ DOEEZ R I 5, A — FIXgy
G, BZIEEREL 2 =20 Ry A T, SO
& 9 B EGE DEREGERL DV DD ¥ A 7T
LTw3, A= Fix—RIJESZIFTANSGNT S
DT, &7 7 IV—IGEIEN, ATV Tr 7)) —
B ~Da vy 7Ly 7 23H ) bdikv, itk
V7w ZIREFICE ST ED E LT E RS
D, ZUITNT v 7 ) — BRI B KD
b Al 72225 TH 5,

g ADA — DO RAHIE, TNVTV 7Y —
BRI E > TUIO K DD DEHE BRI 5, Bl
KRR TlEA — FMRIEADDLTHLDEL T/ LVT 7
U—ffE LTERREINTnS, oA —F%2A
(R ANDLZ-DITE, YTy 7ike, YR, #
Y, BEMNAEET = — VB OWEFE S ST
b5,
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