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FEEO A% AR ICHIH§ 5 22 & Glycemic Index (GI) PEEARKENIER T T L2HPRILET L7250
FER Lo NRIMEELRRAL0Z (BH64, whhd4s) &Lz, HHES0 g 7ok GLER) LT
KEDEAZENT30, 50, 100% DKREFRAKRM (RBEE) orhFheEIL, |IES X CEIBEG? S
15, 30, 45, 60, 90, 120 A # D IMEE % W U7z IMUBEME, MREfE A Hi# F M (TAUC), Glycemic
Index (GD) 1ZDWTHNT L7izo REORAEIIENT 213 &M & IAUCO-120 2METF L7zo Gk, i

B% 100 & L7=%4H,

REREE30, 50, 100% TENEN, 79.7, 675 483 Thoize EFUREZRE
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EAVWERERLHBL-BETH 5, CLEFEVE
mOBIUL, BHVEGROBIUCIETREGE, 1 YA v
WHitE, 2RBERBOV A7 ERBRICARD E ShTw
A5, & GL ADEIUS, WK B SO BEE TR 4 >~
AN VIEF AW ET A 20 BB TV Y,
NTECREENTVWEIARED GIEICHEL TIE, K
LTS A Y ICEAE L -EREETOHRENS
W, F— & M5 Y T O Foster-Powell et al. 12 X % EE
Glycemic Index D YETY 432002 EE 12 FeE SN, &
1,300 B OAE IOV TO GLEA 7 )V a2 — 2 =100,
H3> =100 & LCTHMBELTERSWZ, FRizE b &,
BRE L TARERERLALSS, FVva—2=100#%
T2 (W FFERKKE)-66 (F—A b5 TEME)
THY, AN =100ET32-94 Thole 2NDLY
2, Wi RARLZEICLIoTGIHERKRELSEHTS
bDEEZOLND, —F, HRATERZZIZEIHELT
HOBETHRELIIHLL TRESNBHEDEL, #
OGIMERELRAEEZ ONL, HAROEEIZ I,
EZHO GIEZ KT =100 22 L LT65 LEWMENT
WwaY, LaL, 28l0FHETHY, FIiiHEND
KERITNVAVEBEBIARATH B, KFE T, HILIT
BUE AR LR P ENEREN Ry 5 — (B A
HABEMIEEL Y ¥ —) THRESLL:, [F5)EF)
EWI) EESMEEFRVE. [¥5 V7] BTEHRET,
EFUTHBHLDEERSEN, B-TNH D RERD
ZHURMELY D L5BEESCETAZY, R 7
J=Vp—FEIaT s TV RIFEALET Y
7o, KR EMBAFEZEIBELICSWERD DD 5,
AFFECIIEERFORL L REZREAKHE (F5)EF
30, 50, 100%) % FvCEBZMBEELA~NOEEL K
AysEedil, GlizRObr ez HME Lz, &
52, AWETRREFDL-F VD v EE GHEDOBR

E71% $£6%8 (2018

HHENERICOWTHTZE L THHAL, 1> 7+ —4
Faryery b 2@l-0b, BBEEHEL:. Xifrnxz
Ml Se s, WMERFAGFENEAEFERRE AKX
RaeB/e RKEEH 2015410 H 3 H)o MPEKRZICH
BT AT, ERT7UNVF-2 L, BYEEETo
THEST, POTNVI—VEBEETEIZVRBELREA
104 (BHE6%, K4k 2B EL. HBED
i, BE, KE, BXUBMIIZOWT Table 1 127579,

2. BB M

RERICIE, M—oy POREKREK (B FYOTRA,
EREEMTEGRD, FrE) 150.0g ETFHKZE 30, 50,
100%FREEOADEREREREK (R JAMELOIES
F7 7, BRICHEERE 2RV, EFEARER *
FUEFRIE GKBEHEGRL, #E) AV, XK
pHERE RERBAERFZ2RBEL L TEBETo7
— WA B L OEHBERE, BHHAERS T L
F—ZTCHH Uiz BMERB LUK RERGKEOHL
ENEIE50g TRB LA, £RBEOIALF—L 4
R % Table 2 127R 7

3. B A&

BeERE H B AR E & B O E e % o T lhE
PET 2720, REFBICEN D —EOFHICHETS b
L=V 7 %4707, RERRTHIZBM 2 Es 2L, &
Bl DB T F CE R bR B O HERE
L7

BERE I, RERORIH O 21 B DIk, RERB 08 %
TRDUNDO BB EZE L 120 KB (F2EKERE
KER) DOEIFHBRIOREZ 05 L Lz, REFOKS
BEIUL 150mL FTE L, SKAMIEAS T3k E L,
FHLBRMART (043), B|ARKE 15, 30, 45, 60, 90,
120 - o457 H, ez EEEIC 1 ET2E/ L, 1

Table 1 Characteristics of the participants.

FHETH I EFHMT, Male (z=6) Female (n=4)
= B B % Age (years) 23.8+04 23506
Height (cm) 173.0+7.5 155.0+11.1
1. 1% B & Weight (kg) 715+176 46.5+7.9
KRBT, ~U YV FHE (1964 FHIR, 201345F)  BMI (kg/m”) 233+43 194+17
DEBEITIN D FERE L7z BB ITIZHIZER 8, BFFENE, Values are means = SD.
Table 2 Nutritional profiles of the white rice and test barley rice™.
White rice Barley 30% Barley 50% Barley 100%
Energy (kcal) 216 229 236 259
Weight (g) 150.0 159.2 1724 214.0
Awvailable carbohydrate (g) 50.0 50.0 50.0 50.0
Fat (g) 0.5 1.1 14 2.6
Protein (g) 3.2 38 4.3 5.4
Total dietary fiber (g) 0.4 2.2 3.6 7.3
f-glucan (g) — 0.8 1.6 39

* Pre-packed rice.
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TAS, KRERTIZEE Y Lz, FEHMEZ mpEE & L
720 RERMIFEIE, 7 HEID EZ20r THEM L7z, AHERR
L ORIV & TR RE 2 7o A — 7 VB &
L7

4. ¥ EH R

RER AR OG22 MEE A S 0 i % 2 L5 v
7AER EREN A MBEHEE LT GLIEDFHEICH Wz #
FPG T 120 4 F TOMBEHER DR G % 4C, 0 AC 0w
FER 2 T, & L, MU 5S04 F A% (Incremental
area under the curve : JAUC) &, AIEARUCKIDHEIIL,
MABEDOBIREIST A —F — & Lo KL 72 &
RERAKBEZ L 72D & £ 12 5B1F B ERMBEE D
GROHERS & FIIRENT A —F —DHEIZDWT, WhE
71y 7 HF L L7z Tukey-Kramer O % E L% 1T\,
A EKHER 5% A& Lo GItIE, AR ARIURE O 1M
Pl S AR AR A e AR AR o0 IR b S T TR
THL, 100 Z#MNF THIH L. BIES50gdH2h 0 -7
W e GILEOBRE, HIRGEGTZIT, AT
Ho2HA R E RO 7. MEHFNTIZ 4 T IMP
Pro 13.2.0 (SAS Institute Inc, HH0) % v 720

X B B R

KA & KRFRA K Z B L 726 o BB IMBEHE O ¥
& % Figure 1 lO7"§ o KEZEDORAILEROBMIZIEW,
M O B A9l S iz, £ 15, 30, 45, 60, 120
SEIZBWT, K% 100% B ABEAME AR L C
AEIEZ R L7z MBS (E 0 3258 IAUC ORI HER
{22 T Figure 2 (278" 97, ILHEfiE 0 B Ak IAUC 12 B \»
THHEHEARICIEKZE 30, 50, 100% B A #E 3 A &I
A2 /R L7z 90 [ B & 18120 - @ JAUC 12 B W
TKE 30, 50%EAHEE 100% B AL OMICH AREE
AR b7z,

MPEE D FRE/N T 2 — & — B L U Gl % Table 3 {2
R o KEDEERDVWMT HITLAC 0 FETL, Tux
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IR T BB AT 517z TAUC 190 12 BT B [ Bk
OISR S, JEHERREE KK 30% B L UV 50% KA
T, KZ 100% A AREH TENENA BESRD bz,
K% 100% TIZ KDL LT DEZR L7z, GLEIE,

FMERZ 100 & L72ha, RERAR30, 50, 100% T
ZhEN, 797, 675 483t ), ETORHETEN
ENHEEFROONTz, T2, 7Vva— A 50 g Bl
BEMEZ100E LT|ELZGE1E, £h 2638,

135
125; ~
115

105 A

95 1

85

Blood glucose level (mg/dL)

75 + T T T ,
0 30 60 90 120
Time (min)
Figure 1 Blood glucose responses in 10 healthy sub-
jects. Values are mean = SEM. Means with added super-
script letters differ significantly (Tukey-Kramer's test, p<
0.05). @ White rice, O Barley 30%, []Barley 50%,
M Barley 100%.

4500 -
4000 A
3500 1 T—
3000 - b
2500 A
2000 A
1500 A
1000 A
500 A

0 -+

F—is

/IBlood glucose IAUC (mg * min/dL)

0-15 0-30 0-45
Time (min)

0-60 0-90 0-120

Figure 2 Cumulative IAUC of blood glucose in healthy
subjects. Values are mean = SEM. Means with added su-
perscript letters differ significantly (Tukey-Kramer's test,
$<0.05). [ ] White rice, [] Barley 30 %, Il Barley 50 %,
[l Barley 100%.

Table 3 Kinetic parameters of blood glucose.

Acmax Tmax IAUCO -120 GI
(mg/dL) (min) (mg * min/dL)
‘White rice 46.5+37" 42.0=3.6" 3926.0 + 347.6" 100*
Barley 30% 38.7+3.3" 45.0+3.0° 3035.5+196.9° 79.7+5.3"
Barley 50% 36.3+ 3.6 48.0+5.6™ 2628.8 + 259.7" 67.5%24°
Barley 100% 242+28 51.0+2.3" 1822.0 £105.4° 48.3+2.8°

Values are means = SEM (z=10).

Means with suffixed superscript letters differ significantly (Tukey-Kramer's test, p<0.05).
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Figure 3 Relationship between S-glucan contents in
cooked rice and Glycemic Index. GI=93.4-12.4 X f-glucan
(g) (R*=0.73, p<0.05). Dotted line represents 95% confi-
dence intervals of regression line.

54.0, 38.6 LEHEhZP,
BWES0gh-hDp-rh vEE GLEOBERKIIOW
T, BIBGEGIT 2T o IR, B-I NV h Y EEFIC
GIEAMET 45 Z &35 5hi: (Figure 3)o MR
DR BLUEHEZEIVWINOAEETHY, [GIfE] =934
-12.4x [B-glucan(g)] & v 5 EIRR (7 =0.73, p<0.05)
s 73?0 f:o

Z 22

EFUDL-TNVH VB EBELRERNELZRA L
F THUIZ 2T Glycemic Index (GI) #BlET A & &
D2, KEDEHELRRER DI LI L o TRBIMBEEA
EDL BT B RE L. ZOHR, KREOR
BHE, Thbbp-rh v BIKEL TRHEZERL
TG A R TIEMEO LA 2 5, GIEMEL
BRBIEWRENT, RKEWZEITNBE L INVI YOI
WO LRI R ICBET AR L LT, -7
Y REANER SN BITHLEATHEV M Z 7D,
FNDHEOWEERE, HHVWETIT—ELORER
WHEICHET 5 2 & THNEICBIT 2 RA~DOHLRIX
ZEBESEDEINTVEY, EKRAOEDOWRIE L O
WHGREE T3 5720, MO EREEIMET L
B THEEMET L7zt EZ oMb, E6I1T, KEBH
OEARICT YT oz L I B-I NV ¥ BFAE
T57207, BhE LTERYT 2AEROKETE, B
FALL THEAT B8 RNA ¥ LSS R % 5 bt
WD 5o

KERH W, BRIMEEC T TEEE T2 5AT
oeid% { E XN T b, Yokoyama ef al P i REA
DRAFEF2F 0828 %, BRSSPI 0% KERSE
KELEKRFELBL, FRERTREIZL ZIMEED L
Ao E A YR Y OBRESWOEH EZHEL T
bo BEOLDITIV—TIX, BR-TNVHVREEH VD
BRI EHMBEMEICRITTEEC OV THARAEERA

BT71% 6% (2018)

ABERELLTHELEY, RBEOBEERL 501
WE L7 GUEI, BHEOKERT 0%EE LI/
B-rNVhvE21lg) TR, FVa—ABE=100&L
THRELGE, 718 Tholze ARERIIBITS 30%
KREFRESTHTIE, ST —RWHE=100 & LTHREL
7B 638 TholZ bhd, BRELTERTLE
ZEROFDS, BERILLTREL-KEREG/ SV ED D,
BUB-INAVETHBMEERTEEZ ONL, HERA
ERRELUTRMENSN VDO GIER B LIER, /S
L0 KRHOGHENERNZ ERREIRTHEY, Zh
X, BERADKEE SV OHAL - BIGEHnZEICL B E
HEINTWD, 85I, KERFV I UREES LD
BTNV YDA BT, WMBRETERT EEGE
Wl U CORNER LIRA U CIERYT 254 Tt - IR
BIEHR L B TREDEZ b, BAS2E, KEH
EHR Y N —FOBEAARE O MAEISEI RITT
WZowT, ARANDRERAZHEERE & LTHE L.
FORR, KEREERY Mr—F%F B-IVH B 18g)
T, KEK=100 L LCHRELZHE, 74 (FVva—2
B =100 &£ L723EA592) THolze TNLIHIK, &
RIEEIC L oTh GUEIRER B Z L AMER I,
WA, ETHO GIEZ R =100 2 FH# L L T65
EEBDLAETHIO BTNV A Y RIZEBRA VDS
REBCTRDLADPOHBEET 2 L8923 g Y e X
Nb, ~RNGHEDL-ITNVH VERIIH4-5%TH S
Zehn, KRERIT46-57gtEESH, RKEFEZEDL
ERPL1 1 OFEZHFEAVLLEREINS,
ARRBE, BHEEBIUC X 2 AR IIEEOSE % X7
BRTHD, BELIE, 50%F5 ) EFREETHOE
BRI L A REIZOWTIHRE L TWh, 12 HH,
BTN VEEBEREEREL 1 ORZEREKFE 1 H
2%y 0 (B-INAv4dg/H) BRESELEZ A, NiE
BERFERE A% 100 cm® L LD B iz B W TR, BMI, A
IEIRIFARE A IR T L=, WIRBIEROETIC
v, ZEIERRMAERE, £ > AU ViEkE, AE®ZuEy
Alc (HbAlc) BEFMET L2 e2b, EFHRED
BRUIREREORBICAN THLEELONDL, EIH
OHEEERUI BN T, AR EF S H0H S b & FR
I A Y A) VIBEMK 2 A2 EFHESIRTY
Y, 4Ry Vi, REOZVa—AREHCERL,
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HIMBEHEO ERIHER I, BEEBUCBT 5 NEREY
EROMFIRLTHERLBEROA N AL D—DTH5
L = v

WA 7 o CREFBILE G R # & OBRDER 8
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THRBRE LIRE L WHBREI VD Z EFRE S
Prevotella )& /Bacteroides J& O Y. 23w E R R BH N 2
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Research Note

Effects of Various Blending Ratios of Rice and
Waxy Barley on Postprandial Blood Glucose Levels

Seiichiro Aoe, ** Kozo Komae,” Yutaka Inoue,’ Isamu Murata,®
Yuki Minegishi,’ Ikuo Kanamoto,® Noriko Kohyama,” Yasunori Ichinose,*
Toji Yoshioka,” and Takashi Yanagisawa®

(Received July 1, 2018; Accepted September 5, 2018)

Summary: This study examined the effects of various blends of rice and the waxy barley cultivar Kirarimochi
on postprandial blood glucose levels. The subjects were 10 healthy young adults (six men and four women),
who ate white rice (standard meal) and rice mixed with waxy barley (test meal) at blending ratios of 30%,
50%, and 100%. All meals contained the same amount (50 g) of available carbohydrate: Blood glucose levels
were measured before each meal and at 15, 30, 45, 60, 90, and 120 min after starting the meal. Waxy barley
blended with rice lowered the average postprandial blood glucose level and the incremental area under the
curve of blood glucose concentration JAUC) (0-120 min) to degrees that were correlated with the blending
ratio. Significant differences in IAUC were observed among the standard meal, 30% barley, 50% barley, and
100% barley groups. Glycemic index (GI) values for 30%, 50% and 100% barley with rice were 79.7, 67.5 and
48.3, respectively. It was suggested that waxy barley blended with rice is effective for controlling the rise in the
postprandial blood glucose level, being dependent on the S-glucan content.

Key words: waxy barley, barley with rice, postprandial blood glucose, glycemic index
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