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A4 Glycemic Index IR, ZDRVCE 1 3EZDZE Lz, SEMN B/
ARKRKBRFEL LT, QOEEICHALTRBHEEZ T X5 IcMEonn £ Lk,
HbLIVBETHED Y ETHEALBOBRICES L SBET IHIETTOT,
HPRZELZZICOHRZOBEDS, REOERITEMINE L TIHmME,
LB ZHREDIZEEBEVR LETET,

STIOMRKTHRHEVEHIL, REEZFE- bt ERBIIhD 1
T2y 7 BRBMEMHICONWT, BRTIEM L OBKRICERTHZ L THEER
MEEZEDTB-EEIATT, ZZTRGIENSAERRLBRONE LR
BERT—<IZR>TVWELE, —FH., ThXVRITRVERHEEORBOD
ERDMEALFRIGREORBRZEN, BRFEOBEBELERLE L,
ZRIXEHICRFRECKBEZOEICS, BEEZHLELLOoOHV ET, Hlx
i¥. GLP-1-GIP L WHH{kBEFRLEY ; A7 LF U DREB~DED Y OfF
B & BYBE~DISARRENEI EBBETbNET, BEEL LTS GLP-1
SREEGHEL, 7 VvFrOHfRIZEE TS5 DPP4 OMEER 2K OEY
B, BEERICES L0 TY, GLP-1 ZAEEMICHEYIC X 3 HLE~DH
ik v~ Eh, HEEBEEZBRDENZIWRM & Vo otk 2R
DEHEICEELET, ZOFTGIP & GLP-1 LiIXRR-=4ABERAZA L. &
W OARPLEZLEOFAHICKESHEDH DI P >TEELE, &
NebixA 7 VFUOERIZD <G Lis, FiRBRICESSRERE
BEFEX TRIFTENDIEVD D TR A,

BT, SFEIER > THOFHRERFRIGRENRE LE Lic, TNIXRED
BRICEL 2 BEORME T v AR—4F ; SGLT2 % [H%E L TRED 2 (£
TELLHFULWERBAFEOER T, ZOXRAC L IHERFERESERSIND
DI, REFNITHBEBREBEVLLTHVET, TO—2IZIE, Z<DEDR
WEHET 37, REOREFESESER T L TT, REIRAT
YAZMBEDOETICORBBDOTTHE, BHRRICLY 7Y Ea— VSO
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FERFZIILD, BEOOBEEBENREERKB TIX. Glycemic Index(GI)fEDE W
BR - REOERMPHERINA TS, CIHLIT. REKL2OBLAOEBEEZT FY
BIZEXZ2ZNLLEBLAEBETH S, BER B0g 7 FUH) ML L Z0mpF
Re, AEOEERMEZER L &0, BRE 2 B E ToME/MRD 2 ROEH
TEHERSOEHEEZRD, ThEz7 FUBEOEMBETHRLT 100 28T TEHLELDOT
HB 1), Fl-biX. GIEZTITF3L &NV OPDEFORMTHRYSEMEICER
L, ZORRZLERRERERYE - RERBEOEBORT —F 2B 22BN L
LT, FRHBEZY T, FERITERIRBERRKFOGEBZAROEARBEET
fTo1=,

(5]
AERIT, RBEZELDAREEBE&. WEEFLELAHEOBEN., IAFE., TRS
NBEYRZIZOVWTOFBAZITV., ARBEEZFTIT- 7.
(x5E) 21~33RORERRALEILATITo I,
(F5E) GIEDREX. HA Glycemic Index IFEL D GI fHEIE D 7 a b a— ViR

oY o

EBRIT, TRDO 420 HBETITo T,
1. ABHERDBER (ZR) UUTALRLETD)
2. KBERYBHERE (V&) LLTAZRETS)
. ABHRYBESR (Z8) (LITBIRETD)
4, FEERYEHER (DE) (LTBRLT D)

BRERITIRANLD 50g 1225 L) CEREZHAE LRI Z/ER L, Al RICIIF
EREBAAR (L7 74— (BEEETFR MY V) R E=FEHZER)
PEHEML. Bl, B2 BIIIBEHKOPE (AVWAITATKER, OXZEXKESR (KA1t
FeR——X/BEE:AZVT), RXAEITAESE BRIXSLEH/FREER X
(L#3E)) =3 X —X (Fa—EP—<I3 X —X/HFRE&EF=2——), W (Fv
a—=r LYW/ HREetEFya—<y) THMTZL, EEEZHAMH L TR 2 ER
L7,
MEEAEITRART. BBHTHS 153045+ 60 - 90 - 120 53& D 7 BTV,
mEERER (FAVF R B Neo Z—23—) AWT, OEFEEZAE LK,



MEEHEITIX, BBRF I A 0MBEHEIEHER. CI E2Z2 FHHETEBRETRK L, #&
BEEMT IMP Y 7 FEAVW, B BLY#H O, Tukey-Kramer ® HSD REZ 1TV, FE
KEESBEEEDLY L LI,

[ &)

1. GIfH : A1 & (72). A2 & (81), Bl1& (56), B2 & (82) ¢ieolz, T RTOHMEM
EEBDOGCIETHS 1002 TFTE->TWE, £, 4 BB TRELIToHRER. FEE
(p<0.05) IBOLIhAdoT,

L.ARBMEEIESVWT  EERLREROER|E 120 SRR TOEEZRD L. Al &R
(21.8mg/d1l). A2 & (22.2mg/dl), Bl & (16.6mg/d1), B2 & (14.7mg/dl) THY .
REMEMBECHERKBERYFEEZRNMLAEZBE0IE) PREEOEDET 2 {RE
LTwWri,

s aa)
4ODEIALTOREBEEDONTRIZBWVWT S GIEIXEMEE Y., BRYBHEDHRORSE
FEOHEAEGDLEOHENRTENTZ, AHLOMATIE., AFREIBROELTDH
DABEMBEENHDHROBVRERZIBRDBETHILOBRE 2)BDHY ., B4 OHE
THRKOEENREONE, b FPBHHICEVWTHABERYRESOEMED LM
HERRDH B L SHTVSD 3) 85, R4 O R TIIREE AWML HM L7 Bl RNE
LbIEEERLE, ZORERSWT, BLEFROLSICHZELE, Bl RTiX, €—
AP F A ZeaFxZ—XeFEALER, a3 X—XOEXERDTHIEHIIX. 1RV ¥
LYW TTHEE RNV E > GIP (gastric inhibitory polypeptide) DLW ZMMIEIE T &
ERTWVWB 4)5), £, TORBIZ L > THEORINAEBEL, CIELETTLHLD
B|E)NBH D, ZDD, RERO GI ENKEEEMBME L Y REERDMHKEDIZ
ARBEEERLEDOTIRREVNLEZD 42054 TORYBHEEATORREIZSONT
X, ABERA NP REXEFRTIHALNCTE R DIE, RERN
BYBHEUC CIEICH B RETRERBFTETLTVWEI LR, ZEREER 2V
DDEERL- DO TIRRVWMLEEZ X, '
BHRMBEIC OV TIRED OHE 3) DR & AT, KEEADBEMEL ML 7 AL
B ARRBIBVWTEA% 1200 yRATHEZRETEROAE, RELEEZMH L
WEBIRBITARERETIE. BUBHEOZVWELEZEARIHEREHTHS Z
EMWRRENT,
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g B— B KEE. A # BHEFEQSR)
w®Oo BYsS (T—o v ~—hT 4 v THEH)
HH & GRRY 7 YR Eett XB/y 7THES)

(B8] BRFIGRO 3 A4E L LT, AR - EHiiE: - BRERHIToh 54, EBhR:
CBWTIE, BFRICVA—F U /0SB E T3 itk DO EARML bh, M= b
B—ARBIFIZRB EEDLNTWVWS, ZDZLIZLVBRBICER LT3 L RNEBETH BN,
FBREDOBNTOMY BEIIYEETH Y. BROFIIEEEDOTN G H D KBHRERFIT ERN
TOREEA] 2TTHTND, VA—F 7 OREATOEBHRICOVT, FH 50 g 1A
B AR A IR L LLBRET L=,

[Fi:] BERA8%L (B34, K54, 32~5ThR) 2#ERE L L. BAGCIIREDHE—7a ha—
JZHEIL U THT o 72, BHIRFS (SFRl6~TRACSERE) . ZCRERr b A2 BRI ERERZ /L, 15-
30 - 45 + 60 - 90 - 1203 D MBEEZRIE LT, BRBKRODEXIKIIFR A —H—, By FOEH
ZRELAS150 g &G TEER Lk, BERELED 5 302 ORBEIHIZ Y +—F 2 J %305 £
Uiz, BB ICEEEREAD 5 3053 DRHEIEIZEN TO REBEH 2300 HIFERE LT,

[(BR] SRR (R) DA TREFFOMPEEIX, 228 88, 1543 101, 30 47 142, 4547 149, 60
4y 143, 90 43 127, 120 43 107 Tholo, BFEKER+ UV +—F 2 (RW)EFTiL, 89, 109, 139,
128, 117, 104, 92 Th o7z, BIEKIR+ZBANTOREEA (R S)FFTIL. 89, 102, 136, 125, 120,
107, 98 Tho'z,

MBS 45 538 CREKER (R) EROSMTLE L, BFEKHR+ 7+ —F 7 (RW) | SFKEKR+

ZERNTDREEA (R S) DRICABEZBDT, £/ 90 AL TIIR L RWORMOLEREEZRBDT,
5z MEEEHR TEHETIIR L RW, RSEDOMIAEREEBDILONDRWER S ORIZITFH

BEIIBD N2 0T,
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[BE] {&Glycemic Index GI)BHTHAFILBIVEILIX., BB BMEEZIHF
BrLBMbNTVWS, FULTIE, @FINBEHORIY bEEAELBEORDEHR,
B nE FEMESRICAR EETE I LBMLATWS, AT, 8F&h 54
DRSICE v BBOE LERMBENE ZEBMbATVWS, LML, ZhbEGI R
SO EEMESRY - Na s ¥ —PHEK(e-6I) EELE LEHRIZIEE
A ERE IR TWRY,

ZZCHE, FRLEARRBOEL A VR Y AMECED K S REBERIETOD,
FOREX aGCI DRI Y R—X LB LERREToTOTHRET S,

(FiE] F—#8E 114 Bks 4. ktE64, £ 22.510.5 %, H& : 160.8
+11. lcm, K : 58.4+18. Okg. BMI : 22.0=%3. Tkg/m) IZB W T, 7 B R4 —— - JE
BB BIELILRBRE 1T - 7=, O 200mL+ 5 L—F A & (Control) . @EAEH. 200 ml
+HLV—F 42, @EAL20nl+HL—Ff4 X, @RTVA—R0.2ng(REAFKMTLE
Rttt A 220.2mg) +K 200+ L—F 4 XD 4EY ORBREE 1 BB L
DEREBVTER Lz, T_XRTORRT, FERTHREHRIT 87. 4g ITH— L, b
EB IS R Y AEORIEIL. EERER KX UR% 15, 30, 45, 60, 90, 120, 180 25D
8 8 BT o7z, MEFEIZH SMBERIERR(Z VT X b Neo B — 1 ZFULFERZRTD)
mifA > R Y AEIX ELISA ik (RNRAFZERT Z AW CTHIE L7,

(R 28] EKEVLE (O BRIV R—XFE (@) TiX, BR%3IOSET
D AL Control B & F L~V THB L, EIEMILEETIX 46 S LK, MAHEDEKT
BFRNESTDIZR LT, RF Y R—REFETIX 90 2 LA D I EHERE A5 Control B L
RL_LThol, TUH (@) Tik. BR%Z 154900 180 /3ICES L ThHE EF A3
HEh, 90 HUARIBROMCET Lk, &% 180 £k TORBMAE MR T EAIL.
Control B > A7V AR—RH > EEMHLE > SRR/ kot

miEh A R CEEIX. B% 45 5 F TIHERAFES MBI LR THRIREITHER
L7=28. 60 43LARELX Control BEL RILVA_ATHR L1z, A7) R—RABEIT RS 90 75~
180 SFe T THEBEL VE S HERB L, B 0~180 X TORBMFEA XY VRE
R TERIX. SRR b/NEI T,

ULoRRLY., BIEWLLELORIERIL. A7 Y R—20.2 mg ZRATHU
FoagnE EEMESEERT I LBALNE Ro T, TDOERA A I = X AIZITEN
NR LN, EBIEVLTIIREREHOA VR Y VR ERT O LT, ERTEA X
Y o OEMSWHRP L, HEOBRMEREICEESTHb0LHERINT,
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BRBROET 07 7 A VDKL

Mt fuf, MR B, HE B X BB
CREREREN EXLHTLSHEF)

(B8] AF. BREORFREIIBWT, BRTIBEORLEICHLAEE->TWS, 4
ik, BRLBHORROLE LA ZMBT IR E2FT D, ERTIHREOREHE O &R
KTHMpE=Y ba—AERET D, 227, 8FTIRY 7= 7 —MZ X 35RRILIER R,
mEE ERMFERABSERINRTWS, £ZTHE., IN7aaTicL3R%LE EFMEZIRIC
DWTEBL, ZOBRIA IV IDEWVICE o THRIZERRONEINE I 2%, HLHIZT
HIDILRREITo T,

[FiE] RBEBRA1LL (B4, KET4H, F4 220506 %. K 160.2+7.7cn, &

#H :56.917.8ke, BMI: 22.1+1.8kgm)EHERE L L. HARGIHEROM—T 0 ha—r 2
BELRRET-o7. RBRELLTARNV 18K (66g. HEHE :28.1g) AW, HEIX, 1. I
LT aaF RV ERRICER (Cocoa)., 2. INZaa7#FRL 30 DFIE/ SV EER
(Cocoa30). 3. #H&A&NVEZRBICERMIL. 4. FHLEERL 30 FRICE NV E2HER
(Milk30), 5. ¥ =2 EAEKE R/ % RARICER(Control). LA ED 5@Y % 1B LD
BT, FUF MM O RF—R—{ETHT ok, ZIT, IA7aa7, 4., ¥afEKERIC
EENIWEHITLTI0g 2B L HKHE L, RREZERE, RRMICHEM L, IbEHE (7
LT A b Neo BV —%ER). BLOAVRY E (ELISA ¥y F2#ER) 288 LK,

[R] Afm$EOEBE (Cua) i, Control # 52.0 + 4.8 (mg/dL). Cocoa # 42.9 + 5.6

(mg/dL). Cocoa30 B 27.3 = 2.8 (mg/dL). Milk & 34.4 *= 7.2(mg/dL). Milk30 & 22.6 +
4.7(mg/dL) Tdh oo A4 A Y > D Crmax i, Control ¥ 49.5% 13.3 (z U/mL), Cocoa # 39.1
+4.6 (1 U/mL). Cocoa30 # 22.2+4.6 (x U/mL). Milk & 27.9+2.9 (1 U/mL). Milk30 # 18.1
+32 (UML) Thote, BV ERBERLEZES. 7 aaT7 L 3R%B0E LA HHIZ
Bt ASLBMICHRAE ST LA, BET 30 HIERT A Z LIZ X o THROERPEHE
ahi,

[E2] 3IAZaaT72A2VERARERLESS. A% M EFMHZIRS &M O RE
BRIVOLEHLEOR, aa7EEn3 2 =0 REAPOF U RIBLEERTHI LITK
5T, M LRGBS T3 2 7 BOWHL - RINBSBE LD THD LH#EREShT,
S5, BED 30 HFNCINZ aaT7E2ERULEZBEIR. Fr=Vv iR LTWEFROF Y
2y BENEERRE L IR L . L - RIS ic b R IRISRERELILLEXD
N, 512, BRTSODICERMLIINZ aaT7hOy a FEHRHEL - BRIREhD Z EIZE - T,
BEIC L AR COBERBTELEZELEETILEX LN, BEXY, IAT7aaTI
kA3 A% nEE FAMESREEHET R4, RNERSETH D Z ENTRRENT,
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BEE =, #EB =&, L@ XK. RA %
RAE  £FE(FHRRLARAFEEREE)
ZH Bk CRFEBREXRFISREDRFE)

[B#9]

My HAE] X, 7Ia—AB%EaF CABR L I0NRBREDZAMZILAZEL/NETHD, ZD/h
Fix H-SHEONIEPRET L EFEFREVAVABEFE D b, BITHRITBWT, bh/hE
BHE., BEOLBABICHERTERFIBVTAERRTL ., KBPRAZRLTWWRETHDIZ LER
ELED, —F, MRE—RICABSRET, FBILESEKS M DMENERERD,  THY(
) LTHRHINWETRRONEP o/, MIKIREITIZLICLD, REDOX ST THR)
LLTETAIENTEEE 2o ? , o, HBNEOTABMITBILLRL TV, bHAEIRT
IMYDEILHEL V7 M2 BERXHR SRS, FENITE LI 2ERARSMFETES
o bH/INRIHW~PHRBREDINT VHRIEMEL BEBL UL BROBHLEREELZ S, /b
FEHWH L LTRPEFEL_AVD, FHKBTNEREOKRBFREOGHEARHIFFTE 5, SHIX
 INTUTRECTEHEMIL T, bhXHE OGIEEE, FHKEEL T, KK, bHLREKR
L OGULB# T o 7=, |

[ 5]
@BE2RAZHNRIC, GENER (FHRRAURBEAZHAGRERRIAR) 2iTo L THEL
T LT, ERMEHI, SrORBRTIX. bob/AEHBLUbLBXS (SL 50 H EHERT
HEHR)) &Lz, RERLI-BRRORBR T, T0%BELB/IE (bHif) . TI%FEELBXE (K
fibh) BLUOMIER (Froo TR, EFARTEGRR)) & Lk, ERIIEEROT FUE (b
L—3F 2 Gk 50g) ZRRE LT, 6I JIZEIL, 15026642 DEIEEICESWTHELKLY , EER
- RBRA O MR SR THEO®EM (IAUC) #X, FAO/WHO DFRICESINWTHEH L,

[FRLER]
1. 8o GI

B 24, &tk 8 & DEF 10 AR ERITSM L7, FHEEIL 27 1+8. 75, BMI21.0 ThoTe,
BEOBREERIX D H/NESE6. 812 1(5/H). bHXKBF6.0£1.8 T, ENR LR oTc, HRE
¥k, bH/OEHF 4162223 (E) . bHAKBF2791162 T, bHAROFBREL PLFEAMBR LD
YODHEREEXRNP-T,

FEABALERE (04Y) oML, EWATI4E8(mg/dl), bH/IEHT ITH4, KHFTI93E8 T
Hote, MPFEBFERETLEDOIX. T EFNEMER 30 5% (149 mg/dl) . b b/NEHF 45 53 (145
mg/dl). bH¥HE 45 534 (145 mg/dl) Thotz, 30 FHO b H/IEHOMBEMEIZ 128+14 T,
EHEER 14917 1T L THEIE 272 (p<0.01), 6I 2R LT A, bH/IESIX 5314 T,
b HKSE 91T IR TEREEN 57 (p€0.01), GI LT L B B/AESHFORGFHMEILIE GI
BalCoEINT,

2. fRD GI

i 12 B NERICSIN L, FHES 21. 10,6 5%, BMI19.8+1.6 ThHorz, SOTEREFDOFEE

BRI, /RN 4. 41.5(53) . bHAFE6.01.7, I B HLKERAN7.0x£1.4 TEXALh



Rhpote, EREIFIL, bH/hRIRK48+28(E), bHREMR 4722, I BHKEEN 4213 Th b
NEBBITL bREHE R DOERANBRONZE, FEEIRIo7,

RS (04)) OMmEFHIT, EHER 9615, HH/AEMH 965, bHAFM 9310, 5 5 LK
1006 THALA L7z, MFEESRKER LD, ThENEREREILE 30 2% (1567Tng/dl) . b /b
ZK 8K 45 5714 (125mg/dl) . & HRFRER 30 E 5 45 437 (108mg/dl) . 5 B HKER 45 53 (142mg/d1)
Tholz, 30 ZEOMBEMEIX, EEER 157423, bH/AERK 120215, HHRFER 108111, KK
13418 T, b H/IRFEBI T L HbREMHR L bAERITEN 272 (p<0.01), CI1 ZRDEEZ S, bbb
INRER 3816, bHRERR 2317, 5D HKEK 6924 720, L HENEREB LTS LAKEED
Gl ik, EERRVKBICHRTHERIEWER L 2o 7= (p<0.01),

[*&]

b H/NRGID GI 12, KBHTEERTHEFRITES (p<0.01) | AFBHRY R7HBOVLDLL
TAVRY VERBDHRBIFIND, ERNABRELT, bb/hERKIE, bHLREHRLY 61 1XH
WHDD, EERFBIUHKRLVFRCEL | BRFRRFZHRTEREREOLRY EIFoh Ty, A
ROFIABREZDND, BNVTE LW ) HERRBREME LK 6T && &\ 5 {LER R % 0f
BFHoTRY ., BEEOFTFERE, NEBEOETEINA—TIRERME LT, o OEEN
HEBRBEOHRE~DERABRAENS,

1) S. Fujita. et al : Waxy wheat as a functional food for human consumption, Journal of Cereal
Science, 55, 361-365, 2012.

2) REEE, BEER. LBEDHRD, BIERA., HRE= b HNRORAENE, ARSHEHR
REQFIAXBREEER (20124 7A4)

3) INTERNATIONAL STANDARD ISO 26642 First edition : Food products - Determination of the
glycemic index(GI) and recommendation for food classification, 2010.

# 1. bbH/hESED GI(n=10)

GI (n=10)
Average SD Max Min
HHER 100 - - -
bh/ESF B3 4.1 78 41
KB 91 6.6 119 62

*p <001 (BEEBIUL LXK G & LK)

#2. KL H BAED GI(n=12)

Average SD MAX MIN
EER 100 - - -
bh/hEfR  38%  16.0 74 13

bHhAEE 23* 16.8 54 5
KER 69 23.7 130 32
*p <001 (FEHEAI L UNKEK G & HE)
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BN BREWEELEBEREYF— RBRETHEE)
ERE RBR— (BRBREAS—LFTNFRKE REE)

BiE KR (FEmb K&
BR W= (BRFBE REM)
o #E RERERESERXZEHBRKERE KB
IR B (XX ERE L )

X ME WERFEFN ERXLHTEMEFHEE)

(B8]

KEH. ARCERTAVBRENBE T, AREREOLE FFITBONTHS =
ERMbLENTWS, LhL, KEXVEREDAFRARLBIT2LBEHBOBEITIZL
MERL. bHEOKE UTbbE) 2HEALEAY COREFIREELRY, T
T ARBRTHbHEAVERSEO NS BROICHE L, KREBRE O IS
LHBRNT A L EEME L,

[ ]

BERA 4L (Bl64, KMsA) 2HREL L. BAG I HFELOK—71 b
S A EBECRRET ok, BREIRRIAOFE 8 BUBRAT LA R
EHREL L BERRRIIEESR0g IR LI CERRITE L S OBEXKEK H
BEZLOM %2 150 g, REABITLLED 30%EE/ 2 116.2 gBRLE, &M
FERT BEICIAKE AL A% 150 n] & ARFICERL, 2% 2 B CEENICRD
L. MEEOHERFok, BAGOMEES L CEBRTER (IAUC) IKOVWTRE
2ok (HEDHS tRE),

[HR]

BRE 14405, AIN/) TOEHREILL>TCI ERFEH SN 1 4 ZERS
L («=0.05), 134 (B 64, XiE74) 2oL L, JAUCIKBWT, bbb
ZH 30%EA LEANVEREROAXKILER, FELRETABDLAE (K0.05), %
e MEEIECBVWTHLERER L BLED INES NVORICERBERR 1608 3045 T
ARERETRRD bhk (K0.01),

10
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