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Development of new hypoallergenic technology for processed wheat products using
unutilized resources
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The causative agent of wheat-dependent exercise-induced anaﬁhylaxis
(WDEIA) is the gluten fraction (w5-gliadin). On the other hand, soluble tannins, which are
universally present in plants, have the property of strongly binding to proteins and inhibiting
their three-dimensional structure and polymerization. In this study, we investigated a method of
denaturing allergenic proteins using tannins. Cookies and breads were made by replacing a part of
wheat with tannins such as chestnut inner shell and young persimmon fruit, and their
hypoallergenicity was evaluated by two types of ELISA and Western blotting analysis. The results
showed that the addition of tannin material reduced allergens in cookies and breads, and the effect
was more pronounced the greater the amount of tannin material substituted.



B X C—19, F—19—1 (Jtm)
1. AFZERIAE 4 A D 5

NI, BT VAR DKL —RHNRFEIRDO 1 D Thb, INEICHTLEMT LLX—
I FEBLOWMACB W TONRIKFEEERE R T 77 ¢+ 7% —(WDEIA) & L THND Z &
25, WDEIA ORI, /NEOEBIZT TIERIGE T, BIREZOETHCT A Y O 7
EO TR ERNMD D Z LK T VAF—EREZRT, WDEIA 5| ZEZFFHE LT LU
FATITNT o Z U NRITETHDH05-7 VTP THAZERHLMNIENTWA, LrL, =
@ WDEIA (257 DARAEAL 7z TRERITBEMN. STV e, 2, /WRIZZOM TS
éw%\éiﬁi@ﬁﬁmﬁbnfﬁw\Hﬁ@ﬁ%f¢£%ﬁﬁé:k@%ﬁm®ﬁﬁ%k%

—J5, Ar=U0F, WMAECRIROISHEDEWRY 7= ) =)L T, U 7= 0ZRNT 2
ﬁﬁgmm@f%ﬁﬁff)7 DOHFRIRTH D Z LWL TWD, Mo x =134
VRV BRERRENIMNEFELL @, A= — 20 R EEARERR TS 2 &b REsh
TWb, Texlx, 20X =2 =2 R EEGIEROERZ/INEDT L vr ARPRIGIZIER T %
:J:é"ﬁi“éui

2. WEDOBEH

MR ORIIEMEZ =t Z o R EERIER L TH U ED SIRTHEESREA %
PRET DM A2/ T 5 & &b, b bt 0)15%)%1%% PERIEFIZED, o, FxiTnEzT
RIS = NIV T Ry N =7 O ERET A Z L 2HmE LT\ 5, £ 2T, AiF
JECIE, FIEMESY = DTN T VIBRRAEERZIEH L, 2 ETOREL TR RS
B DK T A MR /NEOIRT VLT AL FiEE R L, BEEERREEM: 72 & ONTBHMED &/
FEINTAORLERM OB EZ B LT-, 72, FxlX, ZTNETIC0-5 7V TV Ol EE
K%Lt¢£ﬁﬁ[%l8“%‘/ﬁﬁJJQﬁFBSBM)@ﬁ%%LT%éﬁ\*%®%ﬁ
TITERZICT VAKX —EREZETTHARS D L 2R LTS, RIFZED X > = iR
DET % | @ﬁ?vw&/mm£+mmsmM SHL, &5 T7 LA ABIZ DN T
MFETHZ 2B E LT,

3. WrFED kL
(1) Zr=2FM

ARFFECTIE, X =0 WNEERMEIE LT VR E DR ETR L, 7 U BRI
fﬁmﬁnt%@‘ﬁmayﬂ(%ﬁﬁo<ﬁﬁ)%@%L&&@h%ﬁzj—j/%ﬁmbf
60 CT 12 Bt S 7=, BIRIREERENt L Z— (BRIBHESR) Lo DM 7w
DREZBRIL, ~F T EZRE LG, WG LT, St Izl wnma>
SDWIZIE L, HTE T25 CTHREF LT,

(2)7 v X — Ml L oy Hr R Y

ﬂ%&(&yzyﬁﬁﬁ%mz>@ﬁy%—@ﬁﬂm\%ﬁ%m%\ﬁﬁﬂ&—u%\7
Foa—fE60g, IN25g, B2 ThHoTo, ¥ U=V BRMER T v X —%2RET B0, #
T DO—8% 2 = U BEMICER L7 v F—28E Lz, BRI i,ﬁﬂ®£EEMWQ
D 3%(12.21 g). 5%(20.35 g). kioumwng@%ﬁ%%ﬁJ&& itiw#m%%x_%
HalTe, 7o X—%lT 5720, FEEZ I ¥ —TEA Lz, MEETK 30 2 00%)%%
Lk%\HMgL%ﬁL\Eﬁ2mL§§NWm@%ﬁ m%% HES v AIORGH LT,
WA A AF 30 FRE (BEX 6 mm) 281D, AF—Lbar_T g /ﬁ‘*—j/(Convection
Oven NE-CBS 2700, /N7 Y = 7 kA&t KR, HA)T, 170 CT 15 srfflERk L=, —Wifk
WLk, e LTtk & Lz,

(3) NrollE (X = FMOEE)

ALY o UBEMEBRET A, AU U EHREENE W RN X ORENL 2
AL TR ERIELT, BAMENIIR I 250 g, B X —10g, AHE 17g. AFLINT 6
g. Hs5g. RIA A —AF28g, /K180g & L1z, ¥ =UMKTIL, NEHERED 5%(12.5
QEHX V= UMEICER L, RRE—H Y — & L TR LT,

@) RrofyE (7 VR OEBEORR)

RIZ W%ﬁ7V”7/M®ﬁ%ﬁﬁﬂoﬁﬁ)&ﬁ%%“‘%@%@%@%L3J\w%
uﬁﬁbt%%%ﬁoto2Eﬁmé¢@£%%w_oAwm \$£%lwg\F?44~
A b 6g, WHE20g, /K204g &= WAL, 5z, 10 R 25 C) L7z, &I
INER 180 g, Hidg ZIMNA T 5% W#ﬁat Y/ ANEN /»&—15géwux 51210 40 (25 C)
B LTz, AF—Lbar_Xria =7 2 H LT, AF—2REZEH L T35 C. 30 4
M—RHEBESET, TDOHR, =—F— %%wtm@%%ﬁbk%\im%:~ﬁ~@%mbm
L. 2fEIZ3E LT 35 CTI15 ol —IRBEEE T, EMZRIMIZTHRAZRE, 1 JTH



DIFNZ NI, 35 CT 40 y[EFEES 7o BITHER LTz, 7 U I 2 [EIDIRERFIZZ L E N TR
MEge, 1EEHOEE T, 120g O/NEROEED 3, 5, 7203 10%03F = bk CE
Sh, 2 [EH ORI T, 180 g D/NERKID 3, 5, 7213 10%E &N EHR ST,

(5)7 3> OB

Bex B o, EHICANOIRV ML, EEH TR =F L AR AN, 25 CT24
RefEIRAEI L7, 25 ‘CC 72 IR S IR T L. V= XA Z 7 vy Fptiie b NZHUEE(k
TR ERE E LTz,

(6) 7 HT 71k

INET VIV U EEEOFMIL. 2D ELISA v b (7Y 72 FASPEK ELISA Il ®
U —X_ FASTKITELISA Ver/NEA M ®Y Y —X) ZFEHALEZ, 51T, 05-Z7 V7YoL
NRIZONWTI, Ve RAZ T ay MMybr &N LT,

(T)7 3> DAL & HUiRER M

PRI AR E L (AACCT £ 10-05.01) . AIEME S o = & &l Folin-Ciocalteu V%5, $HifE{t
151X 2,2-Diphenyl-1-picrylhydrazyl (DPPH) 35 J2 OY Hydroxyl Radical Antioxidant Capacity (H-ORAC)
EIZEVHEE L,

4. WRZEEE

(1) o=l vX—0ORERIGHES VRV EEARIZEZ D

ARFFEIL. NER EDB) O 3%, 5%, 10%% 27 VR E WX hRICEEHZ D Z LIC K
D, Z=VORMBNET VIV A RIFTHEZFAE LT, 2 i ELISA {JETO7T vEA
OFER. W HFOX v MBRREFROERZRL, 7 VERBLOIXRSEZ AW T X TOABKX T
KPHAX & bRl U CEDS RIE IS Ue, 27 U B R Tl IRINERAMEIN3 212240 T, Faspek fE35
X O Fastkit fEITPAZ IR T Lz, ®HRAGIZ, SR TIZ. ZOWIMIZ XY Faspek fifl & Fastkit
IR Ly, BERFR Tl oT2, 7 VIBRB X O SR O RS = &8I,
ZTNEI 264541262 B L3756 175 mg 7 %2 eq/100 g DW TH VY, 7 VRO NE
L<@Emolz, LTENoT, AIEEY =GB EWT VIERIX, IXRL0 b7 um
DXL OPRZ 37 BFITHEA L, Faspek 35 X O Fastkit fHAME T L7 Al REMEDN & 5, FFIT,
10% 7 U #2 P2 EH#L X T Faspek fl & Fastkit fE I3 X L 0 & A RITIE) > 70, xHRX D Faspek
fEI% 484 mg/g THST-DITHF L, 10%7 U EEZEHLX TIE 21.2 mg/g(43. 7% 12~ 7=, Fi-,
X HRIX. O Fastkit fi2% 35.0 mg/g 72> 72 DIk L, 10%7 U #2R EH#X Tl 3.7 mg/g (23 L=,
SDS-PAGE 7 /VCHEIT 5 7 v % —H 7o CBB I LV, RHRXICIX, 25kDa f8I2 6 K
TEI FE COHPAD A X T Y@ Z T, 49 F & 25~250kDa DEFADUN DD X L R T R
RRHDHZENRENT, o5-Z VT V0 ERET OO 2 AX 7 ay NMyfrCik, kR
XDV vyX—I0 &7 UEKELIIIRORER S > X —D/NET VAT EREMEN &
DREN, ZOFILT VIERER Y v X —CHETH-T-, ZORERLID., 7 VERE XY
RAEBIMTHZL T, 7o —HO/NET VIV LUV ERD EED 2 ENRBR ST,

Q) X o= MR DORIERAEY B EABICE 2 5

MO RN (8 & IBS-ISM &2 L=, 7. Ix &7 VoRERE S EN2T
Nzl L, Z o=V BEMORELY LTz, FOfE. Z o= FEME LTY VBN BEN
TWDH I ERNbhol-, WIZ, WAk E 1BS-18M Ol JFIc2>W T, 7 Uk owrmn 3. 5. £
7203 10%) A/NET LV v OB ROGEIC B JIF T2 % . WDEIA & 572107 & flo
5707 ViR ERWEY 2 AZ T a sy My CHIE LTe, ORISR, 5808 & 1BS-18M
EHIT, 7 VR OBRMEZHECTIEE S OT LV —FRME 28 L. PUBRIEER A ET 5
ZEnborott, LLnG 7 VER 10%INKIE S O S AN EL | LWEEOES., 7
U BRI Got i) XRZ DMMDMBRX & bl L T L <Ko Tz, NI T Ry b U
— 7 BT AHNEMETHD0, 7 VEREINCE D 05-7 V) 7V UEH/ B0 R, &
IR TICRESHELZEEZ NS, U EOFERNS WEEHERF L2R KT L —H%
EHT L7201, 7 VEROEBILSHICEOLDONRINEEZ LT,



2 2 0 2
Tsurunaga Yoko Arima Shiori Kumagai Sae Morita Eishin 12
Low Allergenicity in Processed Wheat Flour Products Using Tannins from Agri-Food Wastes 2023
Foods 2722 2722
DOl
10.3390/fo0ds12142722
Tsurunaga Yoko Morita Eishin 29
Effect of Adding Chestnut Inner Skin on Allergenic Protein, Antioxidant Properties, and Quality 2024
of Bread
Molecules 863 863
DOl

10.3390/molecules29040863

69

2023

2022-129816

2022




(Morita Eishin)

(90182237)

(15201)




