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a water-soluble extract from culture medium of Ganoderma lucidum (Rei-shi) mycelia
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Inhibitory effects on postprandial blood glucose elevation and antioxidant properties of
a water-soluble extract from culture medium of Ganoderma lucidum (Rei-shi) mycelia

Shinya Kamiuchi', Mari Okazaki?, Hiroshi lizuka?, Yasuhide Hibino? "
' Graduate School of Pharmaceutical Sciences, Josai University
?Noda Shokukinkogyo Co. Ltd.,

[Key words: Ganoderma lucidum; water-soluble extract of Ganoderma lucidum mycelia (MAK);
saccharidase; type 2 diabetes; KK-A’ mouse; a-glucosidase inhibitor; food-drug interaction; type 1
diabetes; streptozotocin]

Abstract

A water-soluble extract (MAK) was prepared from the culture medium of Ganoderma lucidum (Rei-
shi) mycelia, which were inoculated into a mixed solid medium composed of bagasse and degreased
rice bran. The mycelia were cultured for a certain period of time and extracted with hot water, and
immediately spray-dried before appearance of fruit body. MAK has been consumed as a healthy food
from many years. Because we suggested the use of MAK as a folk remedy for elevated blood glucose
level, we aimed to acquire scientific data regarding the efficacy of MAK in reducing blood levels.

In the oral maltose tolerance test, oral administration of MAK, which did not affect fasting blood
glucose level, significantly suppressed the increase in blood glucose level after the loading of maltose.
This suppression is surmised to have occurred due to the a-glucosidase inhibitory action of MAK,
which may be based on the inhibition of saccharide hydrolyzing enzymes in the intestinal tract that is
responsible for reducing carbohydrate absorption. Additionally, MAK showed the same efficacy for
improving postprandial hyperglycemia in mice with type 2 diabetes. However, the glucose-lowering
effect of voglibose was not observed in maltose-loaded mice with type 2 diabetes when it was
concomitantly administered with MAK. This phenomenon possibly occurred due to the interaction
between MAK and some drugs which ameliorate postprandial hyperglycemia indicating that caution
is required for its use. Long term oral administration of MAK reduced the levels of blood glucose and
oxidative stress in mice with type 1 diabetes. Notably, MAK prevented an increase in lipid peroxide
levels and reduction in the activity of antioxidant enzymes in the liver and kidney. These data suggest
that MAK alleviates the histological disorder.

To summarize, our data suggest that MAK reduces the oxidative stress caused by postprandial
hyperglycemia and alleviates persistent hyperglycemia through the suppression of blood glucose
elevation after long term administration. Thus, MAK is useful as a functional food for the prevention as
well as improvement of organ disorder.

“To whom correspondence should be addressed.
Department of Clinical Dietetics and Human Nutrition,
Graduate School of Pharmaceutical Sciences, Josai University,
1-1 Keyakidai Sakado, Saitama 350-0295, Japan
TEL : +81-49-271-7285 FAX : +81-49-271-7284 E-mail : seitaib@josai.ac.jp
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BURBIZHIE DI 4 O HEAIFIC B W TH A
LT TELHVLNTWD,, [EFESE, B
T - AWsrEr, ERSHCACAAINTS
D, BAIIHBERIEST DREDPEZ 2> T
bo ZDID, HHHRDO NRITH T 2 528 % i
22 LFTE R, EIMAROBETH &S
T &<, BETHIGHER I BT 2 HILERR & 5
ML DWW & > TH &R Z SRR DM
TRHETHZ Yo 1o T, WRITHHMHA
SANEZE#EST AP N) N EELREE
b, TNFETIT, A LIGHREEDNIZEDS
i TBY, MR 5 R EERE DI ZL
EHEN TS, 72, MEHIGEROEEH
Bilko 7z 0gEf & L TR s h T &2 'Y,

AWFFETIE, HRTEZ KT S Tnwa
J X % 4 (Flammulina velutipes), 7 F I X
¥ (Hypsizigus marmoreus) 7> 5 O W % £
B4 & 9 % Extracts of Edible Mushrooms (LI
EEM) % B\ TSR B FERN R A2 D W THEET
BiTo7, T/ ¥ I21E, EAs (B- (1 —3)
-D- 7 V71 ¥), EAs (NTOEHE), EAs (EH
BHREEEHE), 7077 3y (B&EHE) Lvo
TR EEN TS, SEATIIZEICB W, &
NS OREGICFIERITER I & 5 HUES R RS
HOLNTWG T, —F, TF T A VITiE B-
(1—3) D-Z VA HFEINTBY, HIER
WPERNIC & 2 HUES R RO b Tw 1*
W, F 7z, MEECBIT B HIGEEO LA b R
HLNTWAD,

AWFE Tld EEM ORERIEIEH, DB bie
HICEB L, BEHRIC X - THE L B4 FEEHF,
BRTEOBE LTV, ZOREII OV THRE
AT F7o, MLV, PUERLIEE OB
AT, BEHRPERNICE T 2 00 ERE A
FTAIELEHMNET 5,

1. MiIRF*E

ICR[Crj:CD-1 (Swiss Hauchka) ] % H \» 7z,
ICR ¥ 7 A%, HASLC ft 2 H > T Closed
Coloney & L THEE S N-b D ZWE AL 72,

ICR ¥ 7 ZZ AFDE 5 CEIII R\ 720,
HARTOHFBERIZEZ C HVENTWS, KiF
DB GMIES T2 I AR 1HEMOF
EE 2 AT VWEBRIZH W72,

SRR S RFICEREINL TS 7 4
Vo AN OGRS 2 E (MG226/4.5
(225kv)) BI O, HEZHBY) =7 v 7 (LMR-4
B (aMV)) R EEMIZT ) %577, 7
FUATLBUKIH SN D H 2,

< AMEATR, REBROHELMEICHES T2
DI 1 AR O FHEE 217V, FEER%E FG
L7z BB SN AM6:00 ~ PM6:00 £ CTF A
Fariha— L, Fimid22 £2TC, @I 60
~65% & L7z fRL (CA-1, HEZ LT (#K))
B LUK (Top water) 1Z HHBI S 72, K
FEERIZHW/Z< 7 AD AW E Female ¥ 7 A,
Male ¥~ A2 7 BETH 5,

EEM O¥5-81%, ABEAENE/K0.5mL 721
25ug/0.5mL/ AR (kg) DEET, THEAFRE,
AR 2 EE 2 SR T £ TR H MR THE
WERNI G %47 o 720 SRR F RFIHE
ENTWD T 1) v 7 4O B IR g 2
(225kV) &M\, RN 1 ARTO~ Y A %
Rar — I AN, #E3E 0.35Gy/min T 2.0Gy
DL HWEE %17 > 72, Male ¥ 7 X & Female ¥
Y A% FNEN, Control B, EEM $5-OH D
¥ (LLF Sham Control #), 2.0Gy H 5 #5 B
WA T, EEM % 5 L 2.0Gy Bt 2 BT L
BRI SERICHH Lo, BRI Lz A
X Male, Female ZNENS5LTDODTHbL, ¥
YA ERMATS— VAN, Ay Y X A%
WTRHEIRICEZ DUF, %225 Doramond *I:
#o<wf 7 ¥Ry kT 10ul DML % HFH L
770 BINIIEYHE Z B5 72012 70% 7 )V 3 —
IV CIHEE L 72,

PR RS RL A KFICRE LT S HAOLEM
B HB MBI E 2 (Celltac o MEK-6318)
VT, BETRRIEET 1 BT, BREE 3 BRI,
12 BefitR, 24 BefEH2, 3 Bk, 7 Bk, 15 B,
30 H &R L MLERPEE 24T - 720 4 EIHIE
L7 H I, BMmERE, ) > 2RkE, FERERE,
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A 2 JE 2 & Prlg b iE 2 ar B £ TR H
B CHIENTR G- %47 - 720 SRREEBERIE RIS
BRESNTVWLIHEREAEY) =7 v 7 (LMR-4
B (4aMV)) & v, P EEENE S H Y
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2.0Gy D&EFRE %175 72,
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72T AIZ 0BT DOTH b,

P E TR lc > wWTiE, LI —
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ME Oy D7) =5V VICEILER S
&, TIVTE T =4 v ORST R A
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IZA AT v 7 — 0.1M NaH,PO, ¥
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—0.IM U ¥ AR (pH 7.0)
(@ AAPH 5.4238g % 500mL @ 0.IM V > % 1E
WSV — AAPH 338
VI = VEEEDREEIZ DO W T,
(D NaOH 20g % 500mL O 7& ¥ K 12 & —
IMNaOH
@& B 1.54575g % 400mL DFEHKICHED L,
IMNaOH T pH % 9.3 |Z& b7, 500mL
FTART v 7 — 0.05M & 7 BEFR T
(3 0.05M &V ERRRATE A 5/ — V% 1:3 DE|
A CHEMR L 2T 500mL 12, F 7 a—24
50.438mg &)V I J —)V 9.744mg % SR — )V
I = VR
I3, v AERMENFICLCE» WL H I
DV 7 AU LBl L, ~o8) L
726 TERUMO f#® 1mL > 1) ¥ V% v Tl
fik & O ImL OIMHE %2R L 72 FRECL 72 L3
E7272512A0%) VLB L 75 ISR L,
B iR S R om0k (H-500R) % H
VT 1000rpm T 10 55D BE 24T o 720 K
12, fBon g (g 2 ¥y MITER
L 0AIM V) > BRI T 100 f5 IS L <
200uL (2 A AT v T L7ze TOWEHIZT VAN
ZEAHK & LT AAPH 33 200ul Z R0 L & <
WL 721%, ALOKAH#EOL I At 2 —
% — (BLR-201) % FH\»T 37°CT 2 45 HhnimmL
L, b3 — ViR 200ul % A0 L TR
SR & L7z,
PURRALIG 120 3 5 fEEHF 5 Hricon T
1, MG OTERILIGEHEOR N, WATIEHRS
FlZHED ©, - EEIT > 726

2. MARHER
2-1. MERLANIVICHT ZEHERE
BImER (Leukocytes)

Fig.1 |Z Male ~ 7 A O H Ifil k¥ D 5 Rk 1) 22
1t % 7R ¥, Fig.2 |2 Female ¥ 7 A O [ Ifil Bk ¥
DREFRHZEALE R T, HIMLERFL D FEREHYZAL
{238\ T, Control #f |2 It-X Sham Control #f T
1, Male ¥ 7 A DREGHIES 3 HRIZBWT
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Fig.1. The change in the number of leukocytes in the blood taken from the tail vein of whole body irradiated mice. Each
linegram represents the mean value = SD for 5 male mice leukocytes. 2Gy group was detected with statistical
significant difference from EEM plus 2Gy groups by #-test. *p<0.05 vs 2Gy Group, **p<0.01 vs 2Gy Group
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Fig.2. The change in the number of leukocytes in the blood taken from the tail vein of whole body irradiated mice. Each
linegram represents the mean valuexSD for 5 female mice leukocytes. 2Gy group was detected with statistical
significant difference from the EEM plus 2Gy groups by #-test. ¥*p<0.05 vs 2Gy Group, **p<0.01 vs 2Gy Group

MEM R A EEZFEO LN (p<0.05), [k
12 Female ¥ ™ A 22 WT b WS4 mEE 1 H
AICBVWTHFFN L EREENRDO LN
(p<0.05) 6

Control FIZ I, 2.0Gy b # B IR ST C
1, Male ¥ 7 2 OGHRIRGT 1 Hal (p<0.001),

24 WF [ % (p<0.001), 3 H % (p<0.001), 7 H
% (p<0.001), 15 H# (p<0.001), 30 H % (p<0.01)
IZBWTHENMEN R A EENRO SN, [k
Female < 7 A 2D WT b BB FRST 12 B2
(p<0.01), 24 HE % (p<0.001), 3 H % (p<0.001),
7 B (p<0.001) 2BV THITFW R HEEE
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Fig.4 |2 Female ¥ 7 A D) ¥ /SERE D FEIFHY
AL Z IR o) Y/ SERELDRERFIYZALIZ B W T,
Control |2 It ~X Sham Control # T, Male ¥
T A DQRGTHRIRG 3 B % (p<0.05), 3 H#%
(p<0.05), 7 BT (p<0.05) 2BV THEFH
LAEBEIED LN, [FFFIC Female ¥ 7 X2
DV D RIS 3 AR IS BV CHEI#EN %
HHEEDRD SN (p<0.05),

Control #EIZIEX, 2.0Gy WU BB GTHEC
13, Male ~ 7 2 OFGHREIEST 1 HAT (p<0.001),
3 B % (p<0.001), 24 I [ % (p<0.01), 3
H #% (p<0.001), 7 H # (p<0.001), 15 H
(p<0.001), 30 H % (p<0.001) 1B\ THEF
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Fig.3. The change in the number of lympocytes in the blood taken from the tail vein of whole body irradiated mice.

Each linegram represents the mean valuexSD for 5 male mice lympocytes. 2Gy group was detected with

statistical significant difference from the EEM plus 2Gy groups by #-test. *p<0.05 vs 2Gy Group, **p<0.01 vs

2Gy Group
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Fig.4. The change in the number of lympocytes in the blood taken from the tail vein of whole body irradiated mice.

Each linegram represents the mean value = SD for 5 female mice lympocytes. 2Gy group was detected with
statistical significant difference from the EEM plus 2Gy groups by #-test. *p<0.05 vs 2Gy Group, **p<0.01 vs

2Gy Group
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AEATBD SN o7z,
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2L % TR o R BR B DRI AL IC BN T,
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MG 24 BERI 2 (p<0.01), 30 Hf: (p<0.05) 12
BWTHE W 2 FEEITRD b7z,
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Fig.5. The change in the number of granulocytes in the blood taken from the tail vein of whole body irradiated mice.
Each linegram represents the mean value + SD for 5 female mice granulocytes. 2Gy group was detected with

statistical significant difference from the EEM plus 2Gy groups by #-test. *p<0.05 vs 2Gy Group, **p<0.01 vs

2Gy Group
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Fig.6. The change in the number of granulocytes in the blood taken from the tail vein of whole body irradiated mice.
Each linegram represents the mean value = SD for 5 female mice granulocytes. 2Gy group was detected with
statistical significant difference from the EEM plus 2Gy groups by #-test. *p<0.05 vs 2Gy Group, **p<0.01 vs

2Gy Group
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Fig.7. The change in the number of monocytes in the blood taken from the tail vein of whole body irradiated mice. Each
linegram represents the mean value £ SD for 5 female mice monocytes. 2Gy group was detected with statistical
significant difference from the EEM plus 2Gy groups by f-test. *p<0.05 vs 2Gy Group, **p<0.01 vs 2Gy Group
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Fig.8. The change in the number of monocytes in the blood taken from the tail vein of whole body irradiated mice. Each
linegram represents the mean value £ SD for 5 female mice monocytes. 2Gy group was detected with statistical
significant difference from the EEM plus 2Gy groups by f-test. *p<0.05 vs 2Gy Group, **p<0.01 vs 2Gy Group
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Fig.9. The change in the number of erythrocytes in the blood taken from the tail vein of whole body irradiated mice.
Each linegram represents the mean value = SD for 5 female mice erythrocytes. 2Gy group was detected with

statistical significant difference from the EEM plus 2Gy groups by #-test. *p<0.05 vs 2Gy Group, **p<0.01 vs

2Gy Group
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Fig.11. The change in the number of thrombocytes in the blood taken from the tail vein of whole body irradiated mice.
Each linegram represents the mean value = SD for 5 female mice thrombocytes. 2Gy group was detected with
statistical significant difference from the EEM plus 2Gy groups by -test. *p<0.05 vs 2Gy Group, **p<0.01 vs
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Fig.12. The change in the number of thrombocytes in the blood taken from the tail vein of whole body irradiated mice.
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Abstract

With the diversification of radiation use, there is a concern about the influence of radiation on
the human. In this study, Extracts of Edible Mushrooms (EEM) which is a hot water extract from
Bunashimeji and Enokitake were used as a protective agent against side effects during radiotherapy.
Previous studies have reported that EEM has antitumor and antioxidant effects. Therefore, in this
study, we investigated the effects of radiation on blood cells and antioxidant activity using EEM and
aimed to contribute basic data to radiation protection agents.

At the blood cell level, 7-week-old ICR mice were used to intraperitoneally administer EEM to
mice at a concentration of 25pg/0.5mL/body weight (kg). The administration period was 2 weeks
or more at every other day interval. The experiment group was Control group, Sham control group
administered only EEM, 2.0Gy radiation alone irradiation group, EEM + 2.0Gy irradiation group.
Bleeding was performed 1 day, 3 hours, 24 hours, 3 days, 7 days, 15 days, and 30 days after the
radiation irradiation.

Measurement items were white blood cell count, lymphocyte count, granulocyte count, monocyte
count, red blood cell count, and platelet count.

For antioxidant activity, 7-week-old ICR mice were used to intraperitoneally administer EEM to mice
at a concentration of 25ug/0.5mL/body weight (kg). The administration period was 2 weeks or more
at every other day interval.

The experiment group was Control group, Sham control group administered only EEM, 2.0Gy
radiation alone irradiation group, EEM + 2.0Gy irradiation group. Blood was drawn from the heart
immediately after irradiation, and serum was obtained by centrifugation. The chemiluminescence
intensity was measured by adding a luminol reagent to the serum and the antioxidant activity was
evaluated.

Regarding the blood cell level, the white blood cell count was statistically significant between 24
hours, 7 days, 15 days, and 30 days after irradiation of male mice between 2.0Gy radiation alone
group and EEM + 2.0Gy radiation group A significant difference was observed, and a statistically
significant difference was observed 24 hours and 7 days after irradiation of Female mice. Regarding
the number of lymphocytes, a statistically significant difference was observed between irradiation
group of 2.0Gy radiation alone and irradiation group of EEM + 2.0Gy 15 days after irradiation of
Male mice. Regarding the number of granulocytes, statistically significant differences between 1
day before, 24 hours after, 7 days after, 15 days after, and 30 days after irradiation of Male mice
between 2.0 Gy radiation alone irradiation group and EEM + 2.0Gy radiation irradiation group ,
And statistically significant difference was observed between Female mice 12 and 15 days after
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irradiation. Regarding the number of monocytes, a statistically significant difference was observed
between irradiation of 2.0Gy radiation alone and irradiation group of EEM + 2.0Gy for 3 hours after
irradiation of male mice.

Regarding the number of monocytes, a statistically significant difference was observed between
irradiation of 2.0Gy radiation alone and irradiation group of EEM + 2.0Gy for 3 hours after irradiation
of male mice. Regarding the antioxidant activity in serum, a statistically significant difference was
observed between 2.0Gy radiation alone group and EEM + 2.0Gy radiation group (p<0.05). In
this study, radiation protection effect against leukocytes, lymphocytes, granulocytes, monocytes
was observed. This may be due to inhibition of cell damage due to antioxidant effect of EEM and
increase in blood cell count due to immunostimulatory action. Also, radical scavenging effect on
free radicals by irradiation was recognized. This is thought to be due to the antioxidant action
of B-glucan, which is the main component of EEM. Therefore, this study confirmed the radiation
protection effect by EEM.
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A X BRFEDENND 5722 &5 72
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&9 K, TERE KBONEST

KifE (wm) INE R XK
I I Gal=l: B ]
>420 (%) 15 8.2 12.8
420-297 0.2 2.6 473 409
297-177 403 82.7 384 429
177-125 30.5 3.0 59 3.2
125-74 19.0 6.6 0.2 0.2
<74 10.0 36

TERE (um) 211 237 299 299
ATEEE (%) 743 61.3 94.3 75.7

B2 X BRARDEND D B Z LD h o7z,

KT O N THALRP R E R, kDL
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BR -4, RKIEVMEOHERHE A
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A7z ty, M, KRBk B LY
ZDFEFHW, ENENORESALHER
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TWwb, ZOHREMEBOEND, FhEhoh
HEEDOR D ENIIERE L TW 200 E» %R
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TIVT > 71) — 540
BmEERE, JIL7 O — 2

¥A IERS (SEGUCHI Masaharu) 1:2

PR ZE& (T4KEUCHI Miki)3 ™t HZEF (NAKAMURA Chieko)3

VHE TR, 2 AABRURSRARE, 3 MELFayAy

KeyWords : 7V 7 79— &7 v 7¥H

KX ILTFYT-BY BERERE, JILT 2 ORH-2) IE, “Gluten-Free Cereal Foods and Beverages”
(Editted by E. K.Arendt and F.D.Bello) 2008 by Academic Press (ELSEVIER), O £ 3 Z Detection of gluten by

Herbert Wieser D—EBZEIERUBN T 2HDTH %,

2NN EHH

TIWVT UM OEL ATy X, TIVT v
G NI EORMEL D B iGN TALEE L 7o &
mP LD TH B, RIKOT VT > 5 X
7 BIIKD B VIIRE I ITE T v, 13 E
DX (Fus3Iv) &, K/IThVI—NVITHE
I, = 2FBHOXG (VT v) IAENE
FRiElZE EF B, BRIV T ¥ X7 HIESS
WETERILTUE B F+H AL A b=
WIZED) K/ TN —NIET  RED DLW
I¥ sodium dodecyl sulfate (SDS) T&A % X T
F A HE T (Wieser ef al. 2006) ., LLET D
Draft Revised Codex Standard (CX/NFSDU 00/4,
2000) (ZIEEEMIZ AN TESRCR L TH Y, £
IR IE D EZFE (CL 2006/5-AFSDU, 2006)
DME— RSELISA EI2DoWT (LLTFTEM) ik
RTh,

F¥ 2 X~ b CX-NFSDU (2000) 2k % &,
HRH DLV VT OREIZ T T
IVOWPEITHED K RET, s 40-70% =
¥ ) —VTHIHENZ VT U 5D EE
FT 5, LY/ — VgL 60% AT 0T 3
YEMBTADIRE SN, FREINETO

MAET/hEZHm P S ORED 7 ) 7T v OfiH
DZDOEBETHED SN2 THS (Wieser et
al. 1994) ; EFRESND D WIZEFE G I LT
1, 10% U ERESEROREOAERLTIZUT
ORI EREDLED D 5 ;58 % S0mL D
FHETLYRLTHRESFA XL, 1500 X
g T30 M a5, BFIZET, Ml
ATy TR TP RER %L b ET
DR, BREAEED 10% T O TIEHR
BB OLTT v, LRI OFIZ, AR
L7z 5¢ & % \WIEIERRE & 1E 60°C THZME: LA
AL B, WY > TN DO—EE ZD 10 55
D60% LY/ — Nk 25BARESrF 1AL,
15537212 10 73714 1500 X g TR HEIC 20T 5,
LR AR LBEFET S, D LLELRS4CT
RIET B RBEIZTE 2L TN ZH DL T
BET 5, BWIHENLB L ORSOHEICIE, —
WELY ) —VTHRL, ZOBEKREY
60% ¥ ) — VIEEIZRALHIZT A,
RBREWIRETSTFA XL, SHICEEEL
HIED X 9123k o ¥ FNVDEL - 7285512
IglEsRIENLET MY vy AREIE, i
NEICHEE G2, ZOLOT VT rEaillE
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31 BEEWEBLAERIPOSHHELANEITVTSY (%)

(a) 60% T2/ —J), (b) HUTIDBE,
DT ETEl Q- AIWAT NI R/ —IV) ORBES (FTT7=U2) EDLAHAEDE,

WIS E S L, 22X, Ay S, aa
TREDX ) %RR) 72 ) = VICHET S E
77 I YOEPUIK TS 5, €1 ¥, R
# (CX-NFSDU 00/4,2000), & 5 Wiit¥ o5~
(Garuia et al. 2004) FMzAEWIZT 5 & 70
TIVEROWNEMOIKT MR B 720, HiLE
ENDBHETHD D mEITHEOE WY > T
23Ty T UVEROIOy TDOLIBL D
13~ MY v 7 ARIRE RS B 72D 18 2 VAR
THDLRETHS (lametti et al. 2004) , 7V
TYHHTH I 1 DORELIEE, L
LB S 705 3 VIS AREETH HE
ThHb, ML, K/ TIVa—niEHWET
BB METNT ¥, INENAFHRT) T T
UEFEFN TV LIGEOMENIE, K4, ap-B
I»y- 77V oMt ECERTIAZ L
WRENT—TF, w- 7 )T Y VIIEIIHEE
521372 (Schofield & 1983, Vieser 1998), Cys %
Gt o/ B, y- 7T VUL, T = VAENED
7 v 5 = |2 disulfide/sulfhydryl 28 2 $8 5 e (2
FoTHAETHEEZLON TV, SSHAED
BN, &) T Y STV a — v
Pz | X 7z (Wieser, 1998) 0 - 770 7
> DN EVET Skeritt & Hill (1990) 12X -
THWON - 7Y T I, /70—
TR RIER LT T O, TNVT V&R
MR, TN EROKERIT40% =5 ) — 1T
OB L, i (G, BB, 50

BB TRE L2 D) &ETOIATDLDODOH
OTNVT v OEEMNETCRDIAELIro720 b
1 2OF I, MEEM,S 7 VT o
B, MK RERIRL, 5127 VEz
LT, &7VT ¥, 100CHZMHE 7 )V 7 »
JTHI90% & > /3 7 B & 3R AR R TAT
72 o 72 (Denery-Papini 5 2002) o/p-, y- 7"
TV YDORBITE b — IS BHARDT—ER N
KGR L7z70 T I OIS 7,
BILH Q- ANVH TRy ) —)) OFLE
BH (F7=Vr) LoMAeDE, WbWb
“cocktail” 1T 7 BT IV (VT Ty
b)) OSEEI A ARmEL, nEE RS
uHElZ L7z (Garcia et al. 2005) o 3.1 130 %E
By, 222-230CHNZL L 72 R0 5, 60% % J —
Wdb\WEh 7TV L7227 72 v OFA
L7720 T, 60-230CE THELL T 76%
M5 22% FCHAENET LI2HERT,
ELT, A7 TFNVEHVDSEFEZIZITEED
IZHER, 230CTMER L7z > TV THZ9) T
ol WY AmRE (B2 1E 1:100) Hv
F VL ELISA ¥ A5 AD RS E ./ 7 0 —F Vi
BIZH LD HDITIFEEL ol LML
BHH, MDY A TOHAKIL, LA LT
LD EZEDH D H b Lt v (Ellis & 1998,
Dona 5 2004)
RAMBLEL, INBLBEES > 7V DTl )5 Ol
HIZ50C 40 0D A »F 2 N—3 3 UHHER X
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TNT 7)) = R EFHE, VT r OB - 2

7z, i1, MALDI-TOF MS & Western blot
besides ELISA & B2 H - 720 #1277V
T2, RO A TIZED 60% % ) — )Lk
DEEPICFE U DZ A E WAL 2D FRmEvn
HEMTIE LI, N7y 7y Tid 141,
L EE A i TUE 3.0 %5 CTH 5 (Garcia et al.
2005), #hoicfam (FZIETEL T, KE
i, N —fd, vay 7, Fa3alb— b, E—
V) TOBHIFETIE, 60% =% / — ViliH
Ta53Iv, HhAEVEIITALDOTAT IV
T=8 =L ) RELEHET 0 L
s, FOHMHIE v (Immer & Haas-lauterbach
2005a, 2001, Tametti et al. 2005, Laffey et al. 2005,
Malmheden Yman, 2006) .

B2 NE (BEZ/INVH)

iy ore s Iy (Fvry) GEHlE
Dz, TOTIV (FVT V) OISy Vo8
JBICEBEAN T ERET AN TE
Ho SHIICHEIE, Ty HON) - 3
YEBNCTBLEOICHWLNLERETHD,
B ERRE, HEWVIETERL > ETHE
LNIAERTHEETEL LHITTE, BEER
BB ORMERITE Y VN HERTHD S
&, EEEA~OEBYE, WM, REtk, b
VT eSS YN HIZEETH A L, &
O AZ W BT 12 U BRI 2% ROk o & % 3T
b, TUTIDEIF, ZFTFTITY
POy YT ET, Bl oW H
LV TOHN, EOHHIY AT
LAFE/TF Yy MTHWL L, Sy »ox
CEE RGBT, S oS, b
WY VNV EERDHHVIEY VN0 Y
DEBRTRDIZ, TNETONZET, HIE
L7227 V7 v4& &3 ELISA T X © 7275,
FTHEICHWZDOILDOHESY Y7 D
AT, TARMFY MIZX o THSL N
FGINTTHDHIENbH o7 (Van Eckert,
1993; Van Eckert et al 1997; Sima et al. 1999),
1o0F e LCR3. 215D R%E 570
WolkE 7)) 70 2R UGRET v A

oD

3.07

2.0+

HCREA GFRTE S — T %2R L7, %4 2 T Draft
Revised Codex Standard CX-N FSDU 00/4 (2000)
1%, “gold standard” A%k L \WARHESMFE T CTH 5
MEEESTARTREZ LT T O,

7u 7 Yo EEE (PWG) BT S
European Working Group &, #2717 2

DB A REDID ) TIT W —HEHEH L 72 (van
Eckart et al. 2006) , 28 T /N 2% 3% &5 o f&, 3 ff

OREW I —a v UL - AR, 7T VA,
UK, FAYORENLZDOFMPObL DL L
THEIINTz, BEITRE, 2k, RN
Biflg L, BEZewiini, 7V73Iy, ra7s
1) 2 1% 0.4mol/L NaCl &l THit i B2 &, 7
VTV E60% 8 ) —VTHit &, 7
VT Y IR S A, L TR S
n, SR, W—IohEr A4 X &Nz, #
BHIVA WA L TR 5 7 RZETHIT S
Nizo TERLDIE, FHEICEES A4 XEN,
SEATIT 60% T & ) — )vHZ A AL Lz, MY
VN7 B (N X 5.7, Dumas) (% 89.4%, RP-
HPLC 3B D[ —D % )2 E 8% — ¥ (w-,
-, y- VT VY) wmaRL, EHIIEY v
WNIBEOTF) 7O EbFE—DLDERL, #
DZERELLZ)T VRGO T
Ot AW TRbhTwiwHEr R L7, GP-
HPLC #RIC X 2 &, Wy v X0 HED 7 T
VIR 68% E X vy Z YTV, 23% F

—— Fluka
—&- Serva
—A— Sigma
—— Behring

—e— r-biopharm

T 1
10 100 1000

Gliadin (ng/mL)

3.2 Ridascreen® Gluten D7 v £ 1 HEIZ & 3 HHEK

BUNGBET)TIUIIHT BRICHEDEN
Van Eckert et al. (1997)
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JITHMW- 7)) 702, EHh3% T7IVT 3,
TOT IV EED, SO Y TIVICIEEEICY
—THhY, WETHY, 72 237C, 28 HIH
BIELTO KRR 5720 PWG 7)) 7V 13,
R E L CaToRBOEELSICH DY,
IV VHMEROERE L 707 I LS o8
TEEEZ LN,

wE{LEE
RiE

035 W g vk & A AT D E R O W 10 4R
7% Morris & Clifford (1985) (ZK4 IR 5
n, BYWERS v 37 EORERFIIOWTIE
Skeritt (1988) |2 & o Tk N7z, fEfbaE
AL 7T YIRS N2 FEETH Y,
Draft Revised Codex Standard (2 & - TiED 5,
PSR, o3t 7y 7RERY v /37 HO¥s
By, BT ZRORERE LTGRO
7o S E B, PUR S iR ey 7)) V)
OFFRGIIZE DL L DT, WHIPES
72 (BT v URBEY NIV EBIURTTF
Mo Pk % &TohumE L, 8 (& 25
vy b, 50IE~YYTR) OGRIEFICL - THE
ENDHS, FNEHILT 2 REROEFICL -
THEZ %, #5000 L Lo sGTE% b OME—0
A RIEEEE b D72wIl, RTIFFDL)
% LMW SR NT T V) B35 oz (B
ZAXFMFE 7TV T I V) 3G H Y T 75T
LEIBRITERIL, ZOMAERTILEEY D
Y, 2@ NTTFrEehy TNy %
ZEOMITNI$ bR EET N5,

PLLF B 5B 5N 505, F O
WZxt L CRER S, TEBMROARL TiFE
LLGWERRMEZRET L, TNHDF) 7
T —FLHifE (PAb) 3HUEDRL o 7245 &
Hi (epitopes) &KL, 7T Yol x# z
B, RERIIBYHEDS L NT NI L > TEE
FhEv, B2V, Esdsiron sy
B EBWIORY T s arshHEY
A7 ThHb, LVFEERNLE ) 70 —F VUK
(MAb) (&, fRIERDEES Nz Psfifao & X 3

H R E ORlE THRE SN A DSZFNIT Galfre
& Milstein (1981) DR Y /i TH % /A7) F—
~iE, PRI a8 TH B 05, su—r &
NEFLTHET 5. R E LT, MAD OFIRIT,
WEHHLNNET T4 =T A 7U0< NTTT 14—
THET L, MADIZKEZEFPHY, 1
SHFRVEOMIT N R FHEETH Y, EEORED
3R S EHIROETH 5,

PUMTE & 2 W IZHUE ORI L TR E % 2
LiE, HAVREZOPIFRICE L, HRIYTH
LHPEIDPRDDLET, EHIHENELRD
Ebfoy P37 HEb 7R T 7 MY B
EIYMTH D, FEIZ1E Western Immunoblotting
FPUR IS LR O G 2R T 5 72901 H
WH N7z, 7o & 21F Freedman et al. (1988) 13,
Western blots # JHWW T MAb D 7 ) 73 D
HAEREBMOTADICHW, ¥ N Eid
SDS-PAGE T 4 #f & 41, Trans-blot cell & A 7
2\ % i\ T nitrocellulose R IZF L 72, Blot 33T
REA Y Fax—ML, VBFL, SHIIEERT
SN LE 2 MR I Lo DHRISH LA >~
Fax—FL, HILOFLYWEL L LITA ¥
FaN— T2 SEKEOIER ICEE R T,
PUE - P EDERTH 5, HWTEITHUE
- VR AR D LIS LB o 720 Ik,
PURIZR e o 7o~ — 7 —, B2 AEEE5H, &
LRI EDO L) L DTY— 27 SN,
LSE TR T, Bt T 4 b =7 (CH, MC,
125, HAVIEBETY—V ENDE, TVFA
2/ 7 vt (RIA) Tid, WFIE=E THEDY
GHEBEZLEEL, FEFICBELTVWEEIZA
i, 7 o EPRAERICEA Lz DS
el 5, ELISA IR Z D7V 7 »
Pl d & ) Hiffi TdH %, BELISA i3}
BB TH ), MO & D Z2Affi T 5F
WHERDPRON L, HED IRV A F 2 45—
v (#£HE 2,2

6-sulfonic acid),

14

‘ _azinobis (3-ethylbenzothiazoline-
7 JV 71 1) phospyatase (3
4-nitrophenylphosphate) & B-D-galactosidase (&
%, 4-nitrophenyl-- galactoside) 1%, #x b —#%
Wad >y Tr—49—BETHo, TNLITREE
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3.3 ELISA &
(a) #> K4 v F ELISA:1 E8FE : UEMHAESHK 2
ERRE . BER S ANIL L - HEDE S,
3ERRE  BREEOEEMENDEL,
(b) #EEHYELISA:1 E&BS : A ENDER I NI & B
FINNLLEREDORS,
2B BREAGOBEEMENDEIL,

B L CTHIHCTE, a8 TR &L Ik
FECFIHC& 5, BERTRICIERGT) ~
7L, 2ERETNVILT VTR R, LV
ANKRIAIFEDICIZE 5 TTH b,

2ODELISA Y AT LN L L VT Vo
WS L, B FA v F ELISA &4
ELISA T&» %, >~ N A v F ELISA O JF H X
K 3.3a /R L7z, MEIURIE T I A F v 7 % ¥
V7= (I8 45— OBEIZOITHN S,
ME et IV o—#iE, I 70k iLHh
TA rFax—brsh, - EREEHROE
BAZI 2D (AT v 7 1), etk BRI N
VENTIPURDTINZ 5, S5I1C4 ¥ a
NR—=2a Yy THABRCHEEGT S (AT v 7 2),
29 LTHREIZ 2 20k T > A v F 31
bo KEDOEZ~— 7 LIPikidkb b, 2
DB TRERMZEE AR & WA i Y

B/
R (ZILTY)

BRIV

BRINIVULERER (JILTY)

BREE
(BEYE

Wz e, AXZ bV 74y b A—%—Till
EEINDE (AT v 7 3), MIEEIEEY VT
W OPUEEEE I IEI LT, iy o HiC
BEDWTHEIE S, h =T oHANS LS,
¥ KA v F ELISA IR E 2 PiEIcxt LT
DHBMLTEY, ZEIPEIIAL R Eb 2
Eh—=7%3b, ZNOHEPEEBEET NV L
TePUROW )T IS RIS EEL Cnd, 22T
—ERIKR G S N2 T — Ry, EL b,
E— DL b0 HwLNLEET VT ¥
SIS Y K4 v F ELISA IIRBETH 5,
—HlE, BMAMELISAFE X 1oL Y h—7
DHT/INF A ZOMFE OB ZETH D (K
33b) Ty RAWRIKTHASRDL: () Puik
Iz uy A5 —75— MBS Gi)
R b —EmDOEEE - 7~V L7-biE Gil) ¥
TN EDRTNVHIE, VAT LAHOB
FIvZ AL, TNV, KITNUPEIGE S
D—FBHOMKREBEET S (AT v 7 1) Ff
T2 KT NUPUHDOEDL NI E T XIVHUR
DOPRIT T BTN E T 5, KRG OPUR
PR L, BEERNEEREIN LGB, R
B(AT v T72)e v TAHEOBENL VI,
e - T OVPURIC X ikl % 2, HiE
WSy o ETol Y, Y TR
EEEZHEICT 5o FMNNITL TR 2N Lse
1, WEICLER VT CRIIET LA EE
Tu7 Iy (FERX) IZX3721FTIE%RL,
5 NI HEEOFALICD X B, FIUIHURIC
T VEAMENBIEPY A7 ENZZZE F—F
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& B72DTHA ), 728 2 Ellis 5 (1994)
i, ML 7Y Y RSORIBHEDOKT
% MADb, ¥ F A v F ELISA Tl _ T\ 5,
alf- L y- 7N T VD o LIS LAEE
THY, FOF)IFINDOEHEEDMED 33-51%
WHEOARERY, —Ho- 7)) T T 2% 93% A
Who M—7 70—FT, 7)) 7Y VIX5E
70-100CT 5 — 20 Mz L, 4 DDORG o7
MAb & Z ¥y bL- 27 7T VIiEE HwT
WA Y ELISA TZ= L 72 (Rumbo ef al. 2001) o
ZORGR, MBSO EIL, w5
WA THIZIRE & NBEFH O AR 53, oz
PURIZS L o7z 22 TMEAIMLERDO 7 VT
VEOERICAVS & XTI, PRIV
T NI LCRIERIC Y T A M
RETH 5D,

EELETYy A

20 HEAC DA, 13U o TORBEMIIEFRY
B L TAT e b 72, 1925 4F Lewis & Wells
(1925) &, INErSOTVI—VHIEY %€
VEY MIFESL, SHINERD»S LI
DEWOMEW 2 EH Lz, o537+ 74
TX¥R TRk, hNEOKRLLTIAE, K
Z, A= PFETLALNIA MY ET T LTI
B BN 72, Berger & Freudenberg (1961)
DTN —TRN—ENLTT) T HEMEE
LD AERIICHRIE L, SRELE N & v T
Wb, DA TTIVT > 7)) — R T
SR DNES R EERRET A7-0, PUR -
POk B O I Tl 7 VLB, feE A
KB, MRS IKE (Amtliche Sammluung von
Untersuchung Sverfahren noch § 35 LMBG, 1984)
DEMTIT R o720 BHY) I v, 1-50ug ¥
N7 /mL O#IFAE D 7o B OF A
WTHb, TolmWEEMIIRIATH D,
Ciclitira & Lennox (1983) D23 J7:T, i
MBZA- 7TV, a- 7TV D15
THHY, THUXNTEIEY P THAZDDOT
Hb, TDT v A THWIHEIL, ap- 7
V7Y EIPITINRLLAELDOT, HUE -

1R A 1K 1L Stephylococcus aureus cell F % 112
WINEE72H LEDDDTH D, TrvEAD
IR T NUPUR & OFRGOFAICL T
W4 205 lmgDa/p- 77T ThHho7z,
/N s 87 BITxT 5 7 80 A —pi,
1% U TTHhY, 714%&, K&, drwidst—
FEOHEWIHT B 7 02— OB IER Sk
o7z,

4~H$ CTELISA I3 7 V7 » DEEHRED
7o b X i) i TdhH B, ELISAEDOR
G, 1998 4E F T Denery- Papini & (1999)
IZEoTlEa—8N/, FLDTEETE
LTIV T VIREDERAE LY Y N4 v F ELISA
X, PAbOEZTYT IV A-Z YTV T
% b O T, Windermann & (1982) |2 X o Tt
DHNTZe TOT v AIZIEFITEZ AL <
A-gliagin T 1-20ng/mL O # T, &7 ) T Y
> T 10-300mg/mL O HFiFH TIr 2 bz, L
Lo 7077 EERIEET, osmzsy,
BIZIESAEDY VN7 FIKIE Lo 720
+ > F A v F ELISA &, RN, mngi s
DT T Y ORBIZHVS N (Meier et al.
1984; Fritscher 5 ) o ARNMEEFHD 70% L5 ) —
VBT 7Yy oRUTIEBITFTH %, 72
ZlLaar, a—v—, AVFEINTILY
BB, Ny Ko s ) 70 roRtE
X 80CLLEmMERTR, L2 Lol kT
%o Mckillop &5 (1985) 1%, [ 4k ELISA %
WA, FZTIERY o — oS EFHULE 2
Huwiz, BHRARIE33ng 7)) T 2T, D
Ty EAFEEIE)T v ZIRD AL DIDDINE
L HN, MOBEW DA L7z PAb &S
7Yk LW/ Y F A v F ELISA i
I3 Troncone & (1986), Aubrecht & Touth (1995)
Titbh, raARexIEHEHELK, MYED
3705 3T, SRS DOFEEDISHD
PRS A& 7R L7z, Friis (1988) (&7 € v b PAb %
7)) TV K LW 72854 R ELISA % 4T
Tholo, VikidbhwEway, Ly, K,
KREF R 7E LI L o7z L LES
LINYT URZEFEEEIRIB LT 2OT vt
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FBEIIHBRSE Ing HUE 6 LIEHR 128 W IR
PETHATL 720 & 5IZ3E4E, Chirdo 5 (1995)
X PAb D AW ELISA &7 ) 7Y Y IZH L
T, &ECOZ A4 TOr Y 7Y & HMW-GS
4%, NITr—, REDOZF)T TV UIE
FRICERO 72 s O RILAF — b ¥ Y XV BT
bASN, PyETDIY, K, KETIEEL Y
O AT o720 WMEBROBREL Ing 7Y T
TPrymLdHANIEImg Z VT kg TH o 7o
RKERIKE, 94& 70T 3 Tld10-15 5
B, A= 1E 78T I Tl S0 BEE
&RV,

3% D % @ ELISA 13 PAb % H W THLE % I
LRDLEDIZIZOFT ALY —HWIZEESE
MAb ZTHiHED S VRNV LT F T F—¥H 5\ i
TIVHY T+ AT 75 —EEHEREDZDIC
e sl MY TUY Y FA v F ELISA 1
Freedman & (1987) 12 & o> Tl & v m A
D7) T Y rEmONEE LIz, vHEKR) S
O—F V7D 7Y 1gG 3P AL T 5
DIV Y AT 2, A AIE /) 70—
TV EE, BV VYT X 1gG, IgM % TV A
1) 7 % A7 7 % —+, p-nitrophenylphosphate %
EELLTED, T4 B3ETOTY T I
XoaeorusIrso4%, K&, +— M &%
INET) TV VIR L 72,

MAER R IZETH ) 7Y 2 T0.75mg T
Holze V)T v ZIEWRT T F54 7 3 1
BREE TN LER SN MAD 2SS 27 4
DO—EFRE LT LiFesnsDANIFE LS X7
L % Ellis 5 (1994) T W72, 207 v+t A
DEZME, ETor) TV rESAETT
53T B b DIE 15ng/mL (0.3mg/kg #),
KFZzZ7HTF I I21d 125ng/mL (2.5mg/kg), + —
h7'8F 3 ~I2id 250ng/mL (Smg/kg) TH -
7o FEFUOK, FyETIL, IV, V—
VALDTAT I F 70 AR Lo 72,
BRI o TT v A3 L D EZWICRY, #
ZTIEMAb 5B ARTF K197 I VERE T,
31-49 D a- 7)) 7V Y OEFILEICHLE TS D
DIZEHR L7 (Ellis 5 1998), 7 v & A OREE

32770 7 Y 2 Tld 4ng/mL (0.08mg/kg #3),
1Y) ¥ TiX 500ng/mL, F—I)Lv Ty, TNRZ
> T 1000ng/mL T&H - 72,

7 v A ITREESTh O SV Ty THIIET
X, LHLRERED L, EHEEBRW»SD TS
OgIviErz7ax—nlhhrosiz, —HD
7 v A1E MAb 7217 H W TH#E A7, Theobald
5 (1983) 1%, I LOTEW Y > /87 BTk
35 MAb DEFETIE L, & IR -TES
CRTBETIETLILEF—EF|ERITLDIC
XL CAT R 2720 MAb DM & > 28 7 B 12}
3 5 %8O IT Skerritt & Co-worker (2 & -
T 7% & N7z (Skerritt & Underwood, 1989). %
EOPL- 7)) T TV I PMERE I RTOTY TV
WAL, —h, RorodkirsrTYro
INT WV —TITHEE LT2o

PL-2Z 07T MAb X 1 DOBEREE LT
TyvEATHVWON, WAWVALAGTZY
7Y vEmE L7 (Skerritt, 1985), 7 7Y
NS AR RIE, LA LS, ik
DEV 20ugmL), £ ) IEZEDOD D HEH
ELISA CIIWHFEDL SRV A F T ¥ —¥ -7
~)V MAb % FiveC, Hill & Skerritt (1990) 2
LoTiThbhi, ikl -2V 7o ED
BN OIEARERIZN ; TS Ok E 72/ E
NI EICHATIAE, REDOY VTG
LEEAL, TORBIELBECRESR
ol TNOEDHRDREER, VT v D
BHHLD B\ N—F 2 I X BINEU K > T
EX NV, BIZIT40-70% T F ) — L HSHEE
SNize 7T vk A DR 0.05-0.10ug 77U T
VUOHBT, 15 Ao E w7
200-400mg 7"V 7 ¥ kg IZHH T B, 2 H DT
HIZHEET S0 —27) T Yy, HMW-GS, 71
FIv, INHETIAE, REPLDLDT,
FN5HEY Y KA v F ELISA OFERIZHA VS
N, 220 T/ beERIELE (TR
L)oo BHEORBIZL B L (Skerritt £, 1991),
“Gluten Lab Test” (T i # D J5 3T, RFHEE, FHH,
MTERd, &@TOF8A4TOTNVT V2 EEmT
&%, 27 H “Rapid Gluten Test Kit” 1ZHEF- <,
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ERWT, HE5VIIPERNLRERT, RE
H, ®5widfa, NET YT UEERTME
Dy rua—)VIZHWA, Chirdo et al. (1998)
E, WAWAL T —<v b (40 ELISA,
W49 ELISA, ¥ > N A v F ELISA) T,
7T Y xS b 3MAb & W TR E D
T kA BT R o7,

Yt F AR DST v e 4 D2 DI SR
72 YUERD 201%, KK 7T T, A
Y, "VTAERILL, 3FEHOAT )T Y
YERIGL KRE, Khondy o ERE
L, byEOay s o7 BiIBIEsns»ro
7oo VY AT A EHURIZE Y, 1:50 DA
THABR AL 1-20ng 771 7 2~ /mL OHFH T
o7z, ¥dF v — 7 ¥ v (biotin-streptavidin)
MEERZ 7 F vty A7 4 & LCHRIAET
e, 7TV rEELICIEEICEHTH L H
ooz, INE, TA4%K, HAWIEA— LA
FhroL gy — VALY IS L MAb iREW A
% FA v F ELISA T7 A F 817z (Sorell et
al. 1998) , 2 D OPARILIHIYUA L LTHY S
n, 3OHVPRAHAPMAE LT, A—ATFT
ARV F LT - BIGEET Do IR
DD, Zofitkoarvr—a i, H
o7 3 renmEmnr o R ntEx i
L, ZUT7Vr, £h) >y, "=LF O
% [A] CFERE 3-200ng #iPH /mL flil (znY) 3 v
M 15ng/mL) =FF L, — 7= VKT
HREZMHE T o LR (MY I v MY 12ng
mL), ¥ (120C, 304) WHmwT7ruI 3%
mEs 5 &, EENZEEIERELRY, ZL
TV b= 7 2ARPUE TSN T ORI
roTidZEm sz, 2Z2T7E7 I VDK
T LR, L L 7o o 5Tk L C
DRELGMEDL ) THE, ML NV— T3
¥ A v FELISAEZRESE, ZNid12
DHEMD w-XH ) VI3 L TEET S MAb
(R5) #N—=RZL72bDTH b, R5 T
B OHBYAROm G ICHWo N, #Tidh—
ATTFY v aVEFF T T =¥ TINVENT:
(Valdes et al. 2003), R5 ELISA (X, /N&, 91

#, RE7u7 I VICA—DEZhERL, —
¥, JHARIEA - &, LH9bAZL, 2
AFRIHEEDOBTIXEONE Do 72, i
IRELIE 1.5mg 77 72 > /mL T, Z#d 3.2mg
TNWT Y kg (B L FBIVEIE £ 8.7% T, &
DIRLETTI% THb, 7 v AEHh 7 7V
R CmEm s (kR &) (3 L THMR
WHH B, RS DT b — FHRMEE, G
TFFRTTITIDF—N—F v TDRY
DEFNCH 725 D DITHEEST 2 R THE D
7 5172 (Kahlenberg 5, 2006), FEEiERT,
RSHEED a/p- ¥4 7270V 7T ¥ DN K K 2
A DETORTF FiZL) T v 7 HEaE
EoTHBTHDLZ EDHLNT (K 3.2 New
Food Indust. 60 (10): p62. 2018. % i ) , QQPFP,
QQQFP, LQPFP, QLPFP & \» o 72825 ) 13 b
i AEET o Wi, AN ELISA I3 RSMAb
W TS L7z (Ferre et al, 2004) o

P FA v FELISADMEBELT, 2D
AT LFETO/REVLDERAL, 70T 3
UL DOHENRTF FHEAT S, £LTEIL D
WY, €= o X sk oi s s
bODFHIHIITA v ENdbDTH b,
& 3.3 IBIAW ELISA OERFE T, ¥ — )L
ODTNTFyOMEIZT 725 —K2-171D
T—=F—=TH, TNixY > A v F ELISA
IZE_TTH S (Hernando et al. 20-05; Immer
and Haas-Lauterbach, 2005b) o

THLDO T A N v M RSMAb IZHED w7z
DT, FELY V7 ANEN (TR,
HH DA N ELISA 13X MAb 2 W72 O T,
a- 7 )T I DFEERTF NI LT
 BN72b DT, Z1id Bermudo Redondo et
al. (2005) WX > CHkRENTZe 2T vt
AFFE) T v 7R, BETET I A LERE
HTH5HEDLY, NMUKIHES ARSI
THMEDH 5 S D BT E b HHIRREE X
03mg 7 V7 ¥ /kg TH Y, HHIMEIEE 3.6% T
o7z, WL E TREFREE I TTT I
OBBICELSSBIN, Tu5 I V&8IV
TURGDTIZDIZT 77 F = 212X o THERL
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£33 EELEE—LOBI: 2 K1 v F EFEESHI RS ELISA® DEEE

Beers Origin Sandwich (cocktail) Competitive (60% ethanol)
1 Spain 6 30
2 Spain 16 76
3 Czech Republic <3 24
4 Czech Republic 6 102
5 Belgium 181 833
6 Belgium 1113 4053
7 Germany 2410 4530
8 Germany 22 66
9 Ireland 26 49
10 Ireland 26 101
11 Mexico <3 11
12 USA <3 16
13 Germany 10 76
14 Germany 14 88
15 Germany <3 74
16 Germany 8 98
17 Germany 52 212
af8 mg gluten/kg

Adapted from Hernando ef al. (2005) and immer and Hans-Lauterbach (2005b).

720 Z ® EF 4 1L Draft Revised COodex Standard
Lo TIRESNSZDDTEMTH D, L\
DEF7TaT I (60% ¥ ) — VAT EDE
NI E) OTVF) Y (60% LY ) — )b
NEDEFE Y /X7 B) AT 5 a3
1 O|-F/FELEDN ) L7, s s
HY, TORT—EONERE (7253 2/
VT v =1.7-3.1) (Wieser & Kieffer, 2001),
/N AE (1.8-1.6) (Wieser, 2000), T 1 2 #%
K fE (6.3-8.2) (Gellrich 5, 2003) K 7 & f
(0.5-2.5) (Wieser, K53), IhET > 7> (0.2-
4.9) (Wieser and Seilmeier, 2003) , Z L5 O H
TIEfER 7 VT ) v OfE%E KD 5 FiEE T
IVPHLETH b, fr N TORRIE, HMW-
BLUPLMW-GS 26 DRTF A0 EL &Y
T ZIRBED T cells ZH#E3 5 (Van de Wal
et al. 1999; Vader et al. 2002; Molberg et al. 2003) ,
BLOHMW-GS ZERTTHEHETH 5 LR
E N7 (Dewar et al. 2006). Ellis et al. (2006
2007) (N7 H A X I MAb 2 HMW-GS 1 D X
5 IDyl0 I LTERETLZLDEDL o7,
Z ORI, 1o HMO MAb 13T HMW-GS
FHET DI STHol0 A4/ 70y b

B, ZoORGEEI TV ERIBLEWEE
RL72,

HHESORMIZE B E, ZOMAbIZH 2
FIVELISA Y AF A THWDLDIZH -7 1)
TR EDT L R—T g VITHWA,
Spaenij-Dekking et al. (2004, 2006) &, 1 &/
7 vEAEE MAb ZRX—Z T2, #
CTRE)T v 2IREI VT Y RTF R xRk
$Tho -7 VTV, -7 )TV, LMW-
GS, HMW-GS % 5 ® T-cell epitopes |2 xf § %
MAb BB R Lze SRS Dk E v
727 v A Teell flIEE b =T % %% 5
Ny I 7T FTHIML, SHIC20FFED
G UISTEEINEY DNTEDT T TR D
MoAE, W EN755, FNUET v A s
MIZEDLLDTHENLLTH S,

H=1) —& LT, PAb&H 5\ Id MAb |23
(% DELISA X, VIV F v ERxiEksw
2o LML, ZDIFE AL, FREM, BE,
FEEEICE L CHBOZHICLE R T TOEM:
WX L TWBE DI TldR v, 23D7 vt A
)y A (ERERE) Sh, PN
WFHENTwE, LT, K5,
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Hhr5 75.1 19.6 26.1 86.3 40 46.3
K1y 73.4 14.2 19.3 85.8 31.7 36.9
INYHY— 60.9 8.2 13.4 79.3 21 26.5
BHAR 80.8 23.6 292 89.5 41.1 45
Ao —Fv 78.7 20.4 25.9 88.4 39.8 45
1¥UR 75 14.5 19.3 84.6 32.7 38.6
KE 72 19.5 27.1 84.1 39.3 46.7
AVTAI=F FRRUFZ 86.7 41 472 89.3 54.4 60.9
AU TAIZT PRRUYFAIIZYTZY | 892 48.6 54.4 94.1 60.1 64.6
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MR e 2E 2, M NREIE, QifF
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BERIEE R T A2 L5, LL, DL,
FHEDANDFETEEIZ, Qi FliICIE DOV T Wi
Wk bE, BETOFEHBOANLIE, EIHFHED

K44 EEHRETOFERBEMEAO%:
FRRYFZN (1980-1988) EFEZTUROAYTAILZFEA (1985)°

BE1%%
Fir (R) — s o S oo p—
FRRYFIN OAVT7AIVZFAN FRRYFIAN/EZT7VRBAL

30 0.5 0.5 1

50 0.5 0.49 1.02
70 0.49 0.46 1.06
80 0.47 0.39 1.2
90 0.4 0.32 1.25
100 0.31 0.25 0.24

P DAL 30 MOBERT, BRI, RETHHELTWS,
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— MR 2 RN & BB O —E DK T ISRERA
TLHY, BRELERD) A7 DETIZL DD
PHHMN TV, b L, HEPELWET S L,
7 KRRV F A OFRREOE ST, Mo A &
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AND) A7 8T 5 L1l b,%29 LT
R R JERIC X 2RI (LT 5 2 L 2%
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WIZFT T, EAGKRKRTIBES 205 I
TEHEDIES D D
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K= OBMEOWEIE, FLY A7 DT
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TAU—T v T HIELMEL T, BEILH
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SEEIZH, AT UF A TIEENCHRT AR LR S
EWMOWERE DR GO N A, EaE IEL
SHEY BT 2 72 DB A & R 320 72
A7 RITERDONY — FEiET 5%l
F5Z Eidkv,

7 ERYFAPMEIET PRIV FAMITE o
T, EW SRR TR KL, RO
—HDOLEEMAT TR SN, FNENDS, 3t
LDy FKRA Y PTHEEDKREET 575,
DT HE &b s 2 L1l b, (F45
BE) NS ORI, FEEEKNOB % HH
T ARITDELIRMF 2285 X M) v ZAF— R
REFNEZHNTWT, S5ICERBRIIRREE
b R, 0REWRIIZADILEDOAE
L, 30EBRZ/MOA) 7 V=T AD
FHFECEN s n s, BNEEET 572
WIZ, A LUFELEFEBH ICD 2 — FA2SHWwW SN 5,
F72, TRRYF A MIH LTI, FEEERIC
DWTC, 20DHELRDL ) ATITEI 7O 7 7 4V
OFHEENIERENDL, ADTTT 7 1)L
TlE, XY F VT OIRRE, + v ViEE, BMI
(RFES R LBEIIC DWW T, & CoEE
DY AZEIHEL, 2FHTIE, 5%
BETOWRETNA N AT E>TW0Dh (R
4-5 DRE b BER)

ETOT KNV FANE, oA ) 710 =
TANEDHERKNEZLRTRS &, £ 0w
WHRODPL, WEREBEIZODVWTORLE %1, 7
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KXY F A DEIET R F A MIED L T
BN, T FXRUYFADDAICIZOWTIE, Y
HIZEv, LA L, S50 4 FTOEES
SEDFHERIE, 7 RRUVFANTCELRD S
WZ EWREHENE, 7 FXRYF A DR
ik, % E)2h, IS ORMEDI,
Do L EERTIAEL TV D, B EEzR
& (coPD) PBIE, T RNV F AT, HF
D —fEE TR WAHS, i, SEvdb e, BE
LBWZEIZE D, T RN F A MHoMi%
HHEVIEA YTV UHFIZX LTI W

BT, T RXRUVFAMBERETEIRRL VLI 1T
W22, ¥HT 5L, ETFRVFAMLD
DEEMTIE, 2L DEHEELTVWE, &K
12, 7 RXRYF A OFERIFEIC X B3I, &
HWE IR AZBDS, Thidkbko XSz, B
5L, Bl THL—EIETA 7 A5 AN OHE
ThHb,

BT AL, T RARYFAMIWERIZL S
TR RLE VWL )T, LEELEIEL LD
T, A, NllO%E, COPD RHR#EIX, 4
HTWEETH B, TNHDORTEETIE, L0

=45 BOEHERETO, FHEHERERAMICHIT DT %
USHEBRURIBE DAY TAIZT T - RRUYFAKN*EFFRRYFIN - AUTAILZT AN

LHYTAINZFAN 27 KXRYFR b &Y R =5YRY
P RXRYFA B P RXRYFI B

% &8 % FH % EH % Fip
(B1H)
<ZEH (%) >
RE 39 75.7 40.4 829" 307 88 448" 755
EMFEY (BA) 23.4 71.2 19" 77.9 29.9 85.3 1387 735
MmEEE (B2ZEF) 6.6 79.4 87" 858" 11 91 8.2 78.9™"
TEDEE 2.9 59.5 3.5 69.6"" 4.7 82.5 3.4 68.3
COPD & E&ERSE 5.6 76.3 25" 826" 0.4 74.6 33" 777
fREA Y TILTUY 4.5 81.8 6.1" 87.8"" 104 89.1 3.6° 842
HERIE 1.1 73 1.3 81.6"" 0.3 80.8 1.3 76.8
(ZzlH)
<ZEH (%) >
DRE 38.6 83.1 38.1 869" 36 92 41.4 81.1"
BEEFEY BDA) 21.4 71.6 172" 758 185 80.2 18 732"
MmEEE (AZEF) 10.9 83.9 122" g7 """ 16.2 92.7 79" 815
TEROEE 1.8 69.4 2.1 73.4 3.1 84.7 1.3 71.4
COPD & BEREE 4.2 76.4 14™ 813" 1.9 96.7 0.9 80.8"
fREAYTILT VY 55 86.2 44" 904" 4.8 94.4 3.2 88.8
TERIA 1.4 76.9 13 81.1" 0.4 74.8 23% 841

COPD : |EFAZEMERERE
a 2 TOFRIF,
FRRODTF—5 AW, ZEREGRBININSOEHD

1976 E~ 1988 ED T KRV FARND 7 AO—F Yy FT7—F & 1985 FEDHY 7 A)L=FIF7 KR

bIEY RV AIE 1T/ B, BUWEEZ 3] /38, vvYs5sLE/E BMIIE, 39M60F, AY X7 A 1 KiE /8,
BUWESEEE, FvyVik 1~4/38, BMIIE3HUOF, YT :W1MEGE BUWEERL, FvVYid,

1 R} /58, BMI &, &3 91

CEBURTITFRARYFAMNEBERY R T7 RRYF A NEDEEZRYT
T2 TDAYTAIZTFAELTOF RRYFRANEDO B ERT

“p<.05 p<0.01, ™ p<0.001
'p<0.05, "p<0.01, ™" p <0001
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ERLBFEDORR) - Fxh —
PP ASASREAST (938 208 (SHIRATAKI Yoshiaki)

FH+4 Catalpa ovata G. Don
(/ 24> HX>% Bignoniaceae)

MEEREY, A ODHECERITAE, ILIBEEZSVTWEE, FHOEBEARAGE THRVNEC
DRBEMNIFTTEWAREENT BT ELNBVET, INHAFTH S TT, FHHSIEEE S5~ 10m
ICEEDBENNEARATHL AL, BERED 60cm [TETDEDHHY, BEIFHDEISTREL, P
P=ARRDLIIAEFE TY . PFEERES SNEITHAHASHON) B E, EBoEBATIcEERL
IR 1eiBY T 9, TE,HﬂLit 6~7H, AECTHNEDRICKBE~EBREOHRDD HIEEINE,
@(LC%5%%Li%ﬁﬂ%?%ﬁ%?g@ﬁﬁﬂg?gf (;(%% %éé) Vigna unguiculata |C{HLT W% T
EDSFUSS (RKAT, KRELE, &, #) EWbnExd, BATIK T# (L)) OFIE—HRIC

BEE1 #4995 (1®) EHE2 Y5 (RD)

BEE4 E£E:FUH5 (ER)
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HO,

H

O—glucose O—glucose

HOH,C HOH,

catalpol catalposide

HO@COOH

p-hydroxybenzoic acid
1 ppoigEa

(B3 E] E5FEN, AN/ FRD= 7:)‘ (2T Z%/\V) Betula grossa DR EENTNET
D, ARIEF S5O ETT, if:,%ﬁi?jﬂ A< Mallotus japonicus &3 25EH V) FTH,
ARIE S TFYYS C. Bungei DX D TY, MBYIDREISHAERELS, EEH 30cm TERICENT
N, AT BHEMmEY 2R, SHOBFERELE T, BFRIIEFE CHRBISRROEVWEDLH
Y, REIFECTINS T, ITEWNEIFEA LTS DODTHITEVNERNLET, £FE L TERSE
KL, IREHSBEICRDSE, RBML, ZRLIEEDHNRL, 2FLILEDIERENS D LD
TF. ERBEXYYS (BE Catalpae Fructus) L0V, BE, 70—, Ha EmESG
ETEEABHEE, MREE LTHEDNET, FIRNRIEFTY #ICHEE (FYE0DY Zea
mays DETEDRNOVFIRDTERE) HIMA S EKVMRNIEZDTY, T, BEIFEAER WD
n, R, RERE L THBONDHPTEELDGEEICHBINE T, REORDE LTI, 11
N FECHERD catalpol, catalposide 75 &, 7 ./ — /L&D p-hydroxybenzoic acid, k% (5
L) REAREIN, EEERELTHBINTEE Lz, BABEYICTEIZAETHREICEE
DHEDDD M UFHHS, EIEABTERECDHENADH S 7 A ) HFHH 4 C. bignonioides 75
ELHY, FUFTHSOREEFTHIER AEOF UYL L THEERAFICWNE TN TWL
£9,

REREESFREDEL RARIE, BUEBLHENDY, BIRS, NRABDOLSIT, 5EHR
IFEDHBITEH SN, EHCEDWALAEN, £ERZ—EDEEGTHIAEDETHAVLS I ENE
W —7, RERISERNGERIEOE VG, REGAICE>TERALSN, £RZBE-TCHWLS
ZEDEL, YT, FURZ, S0/ a0aBERKCHSNTVET,

EIRSE C B &R
WAEARFEPEERFHNE  shiratak@josai.acjp
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