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ABSTRACT

This study was designed to determine blood glucose responses to some cereals produced in
Korea. The levels of blood glucose were measured over 2 hours after feeding healthy vounteers
with 50g carbohydrate portions. The glycemic index(GI) and glycemic index-rice(GI-rice) of a
food has been defined as : GI=mean of{blood glucose response area of test food/blood glucose
response area of glucose taken by the same individual) X 100 and Gl-rice=mean of{blood glucose
response area of test food/blood glucose response area of rice taken by the same individual) X
100. The area under the curve is taken to be the area above the fasting valuc calculated
geometrically from blood glucose increments. The GI of barley to glucose as the standard(57 +
7) was significantly(p <0.05) lower than those of other cereals whereas the GI of glutinous rice
(1104 8) was significantly(p <{0.05) higher than other those of cereals. The GI values to rice as
the standard were 63+6 for barley, 79+5 for buckwheat, 8516 for foxtail millet, 90+ 12 for
unpolished rice, 1000 for rice, 102+7 for glutinous rice, 106+ 6 for unpolished glutinous
rice, 115+ 13 for glutinous millet, 11613 for job's tear, and 122+4 glutinous sorghum. The
mean Gl-rice was identical to the mean of the adjusted GI values, with a correlation coefficient
of r=0.964(p <0.0001). This finding suggests that white rice could be used as standard food
for the determination of GI. (Korean J Nutrition 30(10) : 1170~1179, 1997)

KEY WORDS : glycemic index - blood glucose - white rice - cereal - barley.
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Table 1. The list of the samples used in the study
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Harvest area

Korean name English name Scientific name Harvest year
o e} Buckwheat Fagopyrum esculentum a4 F 1994
o) Z Foxtai} millet Setaria italica e <ok 1994
ul & Rice Oryza sativa %+ 3 1994
o 2] Barley Hordeum vulgare A3 1995
& 5 Job's tear Coix lacrymajob g A 1994
2} 4 Glutinous sorghum Sorghum bicolor o ok 1994
2+ Zx Glutinous millet Setaria italica A A 1994
s 2 Glutinous rice Oryza glutinosa A & 1994
vy g Rice, unpolished Oryza sative 4 4 1994
o) 3 Glutinous rice, unpolished Oryza glutinosa 3 & 1994
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Table 2. The composition and weight of the samples

. 8
Sample Dry” Starch Protein® Fat”

weight
Barley 8292 50 9.29 1.66
Buckwheat 8401 © 50 9.07 235
Foxtail millet 81.25 50 821 244
Glutinous millet 81.57 50 7.59 253
Glutinous rice 70.64 50 6.15 0.85
Glutinous rice, unpolished 83.46 50 6.18 175
Glutinous sorghum 7939 50 762 167
Job's tear 85.19 50 18.15 3.15
Rice 70.67 50 481 0.71
Rice, unpolished 79.25 50 571 1.98

1) Weight of raw sample corresponding to 50g starch
portion
2) Calculated from food composition table, 1991

HE AN Edo R oy, FHE AR 0.2mls}h
0.1m! amyloglucosidase(86 unit)& 233w 9|
cell gt 7}8t3 55~60ClA 1587t 7iRs e 3
1mle} NADP-ATP9} ¥H-8-A17] 321 340nmelM F3%=
& A9 99 2o 0.02ml G6-P dehydro-
genase(100 unit)& 7+t ¥ =k 10~15% F ¥hgo]
Bygd U oM FHEE S o e
Aok 9jo} o] ¥ AR E YA reagent bla-

nk2} amyloglucosidase WA %2 sample blank=

s Aol Bt Fagct

3. @FEY F Glycemic index

AF PARAEL 1247 B AAFEE o,
Ad 24 FEAEE £EA APl S FAF
3 & g dgko] 50g0] HEE Fulg 2lo]E T2
2 AFHNAY. @Yol 158 ol HHseE &
gom Agol9} 3 200mid) E& HIINEE 5t
2 dgd me} gt AF% I £ A U
AEL Aol By A 243t Bk FAsta sy
$+ AABET SR 90 HoldF F 15, 30, 60,
90, 1208l Ztz} £EolA] A slsct.

gF&y e ¥92474 (One touch, Johnson &
Johnson Co., USA)Z 23] ¥HE3l 3319, &
Zuh-2 32 2 Wolever 579 Wolraj e} ol TEA]
PG 7Fo2sle] 1 olele WAEL FAlstn 4E
2ol 43 F Zvid ¥ wETE At

23R4 (glycemic index, GI)+& Jenkins %2 #
Aol e} o] 50g ExF A3 T 247 B3t 89
e Aol 43 Fo] e HAE v
alo] MEEZ Uelliglon] T3 i M3 Fo] ¥
AR AFPAo] 47 Fo FuSHAE Hlw
glo] W28 el A2 glycemic index-rice(Gl-

Table 3. The characteristics of normal subject, fasting blood glucose and area under the blood glucose curve of 50g glu-

cose tolerance test

Food No. of _ Sex  Age Height Weight BMI Fasting blood  Area under the blood
Subjects M F (year) (cm) {kg) tkg/m  glucose(mg/dl) glucose curve(mg - min/dl)
Glucose 22 8 14 22 1651 5742 21.0x05™  75+1° 2603+133™
Barley 8 3 5 23 164%+2 61+3 225+1.0 761 27141144
Buckwheat 6 4 2 21 168+1 61+3 216=%13 73£2 25604233
Foxtail millet 8 4 4 24 166%2 60*+3 21710 7442 22451128
Glutinous millet 8 3 5 21 16541 5943 218410 74+%2 25334336
Glutinous rice 9 1 8 24 16tx2 55+3 21.1x1.0 761 2458+ 89
Glutinous rice, 9 2 7 22 16242 56+4 213£10  74%2 24254104
unpolished

Glutinous sorghum 8 1 8 21 162+2 55+3 21.0%1.1 75£2 2203+151

Job's tear 7 3 4 24 167+3 61+3 219406 76£1 2370156

Rice 20 7 13 22 16512 58%2 21.1x+05 75+1 2568+138

Rice, unpolished 6 2 4 24 164+2 56%x3 21.0x0.7 | 732 2314153
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Table 4. The starch and moisture contents of the sam-

ples (%)
. Starch
Sample Moisture Wet basis Dry basis
Barley 9.25 60.30 66.45
Buckwheat 12.34 59.52 67.90
Foxtail millet 13.23 61.54 70.92
Glutinous millet 10.53 61.30 68.51
Glutinous rice 12.52 70.78 80.91
Glutinous rice, 1203 5991 68.10
unpolished

Glutinous sorghum 13.65 62.98 72.94
Jop's tear 11.03 58.69 65.97
Rice ) 13.74 70.75 82.03
Rice, unpolished 13.56 63.09 72.99

= Ao] vy sht aAEe] FEANE vad o
A AeoE Bren FEA e FAAA &
o]2 ehATH Wolever $P& Bx3AE 43U
Az e GIE 2AHAL W FEA FE HEo|
7198 AeeEd FRAAIDDMIY B+ A%
<] artificial pancrease® AH&afoksht artificial pa-
ncrease® AHEEHA eka BASA ofE HFE A
AXNZS o IDDMT Q&) |Ed F3BAHNID-
DM)Sl Q= AR Baslglv). Ed Jenkins &
me praAl A9y GIgE F949 ARAAT} s
3 Bt B AfdAME FEA 833 GIr=-
0.071, p<0.4587) 2 Gl-rice(r=—0.142, p<0.1437)
= geolzel AnEAs gle Ao ERIHUG B
3 B Ago dgzAel WA incremental
areaZ olgstg =Y ol P4 el RE WHE
T3= absolute areadtE 9] THA FFE /1ES
2 3t 1 0o WAL FAE L TEA 8T A =
AmAELe Aakels ot mehy FEA] €39
o) 7+ absolute areaclAE A F&E A in-
cremental areadlE A A vIXA gEvtan B
A== G,

Te A9 v 2P S o) F2TE AT B
AR Fe] A% 1580 23E e T AHAS
Hout we AL vehgon, W2 (p<0.05),
B2 (p<0.01), AriFET(p<0.05), W (p<0.
001), "z (p<0.01), %@.}E‘(p<0.05)°“"1 Zyz} 24,
93. 15, 12, 11, 10mg/dl ¥A vebdeh 2oldd
308 g Ty A9 vmste] HelTelA
25mg/dl Al VERsEe Lk (p<0.001), AFFTE 15
meg/dl =A Jehgteh(p<0.05). 4ol e
ge nelge AYP e TN TEF HANED
xo A Jehyon, 32T Img/dl A e



174/ 559 d9iks 2 27)F A5
WoHp<0.05). 2ol AH F 90 ¥ =T 44 13, 13, 8mg/dl A YR
AlET} Rl xRt 9mg/dl F7HsEA 2™ (p<0.05) Amylose®] o] 22} 14~17%% 0~4%0™ R

€ TAME FrodAQl AlE BolA] asith 2ol A3 3hge) hg-E wwme)nd 1587 308 3
AH 5 12089 ¥ T ARG FFT A BT g7 whou 94 60l Tl )
HA 25 Eshon), fi8F (p<0.00D), AvEET AT ¥do| vwF l’1741 YeRstt}, ol amylose7}

(p<0.05), BAT(p<0.0D, AXT(p<O.00), HE T Hol2 4AT A% ¥l 27190) ¥ o
Pk &

T(p<0.05), AL (p<0.0D) A 22} 16, 15, 14, 2 &5} evhe Bae YX)she Zleol At

Table 5. Mean blood glucose response after taking test foods containg 50g carbohydate portion compared with 50g gl-

ucose(control) (mg/dl)

Food Blood glucose at time(min)
0 15 30 60 90 120
Barley 77+1 92 £ 4*** 97 4 3%** 9346 8742 82 2%
Control 76x1 11542 122+3 104+5 8545 68+4
Buckwheat 76+2 87 +5* 110£5 9845 8714 77+£2
Control 73+£2 111+3 120+4 92+4 9117 75+3
Foxtail millet 80 1** 99 4 3** 123+4 9445 86+2 843
Control 74+2 1103 117+£3 9244 8145 72+3
Glutinous millet 82+1* 108+3 13448 106+8 84+4 87 £ 5¥**
Control 74+%2 107+3 118+3 98+7 86+6 745
Glutinous rice 78%2 104+2* 123+3 105£4* 9043 84+3*
Control 7611 114%2 11743 95+2 87+3 71+4
Glutinous rice, unpolished 78+£1* 96 +4* 122+3 97+5 82+2 85+4*
Control 7412 111+3 118+3 93+3 82+6 70+4
Glutinous sorghum 77+1 10243 127 5% 90+6 88+2 853
Control 7512 10543 1M2+2 8914 89+5 77 %3
Job's tear 7812 98 +4 11814 99+4 87+3 80+3
Control 76+1 110+3 12244 95+4 78+7 73+t4
Rice 79£1* 99 A 2%** 114+£2 100+3 93+2* 89+ 2%**
Control 75+1 111+£2 120£2 9743 84+4 73%2
Rice, unpolished 77 1 1015 120+7 9447 822 79+£3
Control 73%2 1103 117+5 88+4 82+6 71+3
<005  *p<001, **p<0.001

Table 6. Area under the blood glucose curve, glycemic index(Gl), LAR and RAR for test foods containing 50g car-
bohydrate portion compared with glucose

Area under the blood

Food glucose curve(mg - min/dl) Gl(%) LAR" RAR”
Glucose Food

Barley 2714+144 15484210 57+7" 0.40+0.05% 0.65+0.10°
Buckwheat 25604233 2028+ 140™* 80+3° 0.50+0.08* 0.95+0.04%
Foxtail millet 2245+128  1921+226* 84+6° 0.73+0.50° 0.91+0.08>
Glutinous rice, unpolished 24254104  2105+235 868" 0.70+0.10% 0.97+0.11%
Rice, unpolished 23144153 2072+257 90+£9™ 0.80+£0.08" 0.98+0.17%
Job's tear 2370+156 2092+ 78 90+ 6™ 0.76+0.13° 1.08+0.07"
Rice 25684138  2314+141 92+ 5% 0.6540.03% 1.03+0.09"
Glucose 2603+133 - 10040 1.00+0.00™ 1.00+0.00®
Glutinous millet 25334336  2565+416 1004 8™ 1.014+0.10% 0.99+0.11%*
Glutinous sorghum 2203+ 15 23054155 1054 3% 1.03+0.08 1.06+0.05"
Glutinous rice 2458+ 89  2676+171 110+8° 0.85--0.09" 1.24+0.08°

1) Left area ratio : left area for sample intake(0 — 30min)/left area for glucose intake(30 — 60min)

2) Right area ration : right area for sample intake(0 — 30min)/right area for glucose intake(30 — 60min)
Values with different letter superscripts are significantly different each other at p <0.05.

*»<0.05, **p <001, k0,001




AF Ao 43 Fo YPdwgHA GI, LAR ¥
RARE 7% 342 Table 63} 2t}

T A2 A9 vt S w Agao] 4ZAl g
kg0l AR IRAE AFeE, ARTLE B
Aol AT, &FT, A FuFagEe
e Aol on E3 o2 (p<0.05), FIEE(p
<0.0D), HalF(p<0.001)2 £ A H} zhzt
14, 21, 43% &7 velyt.

Fwge] gk uigk Amel gtz
o] W& Uepd Gle A9 2+ 110%2 7H
E9km, HElFe 51%= 7 WA Jelhdd) 54
T3 2279 Gl 47 105, 100% 2 ¥ a3 =3t
H A7 &R drigds dnjddde] gle 4
7} 92, 90, 90, 86% i} WU Wz Gl &,
0% = FAT 2 AsFTae F2989(p<0.05) 2
o]E B4t}

Agalo] HHF 308& 71Fo2 3t vl 9%
AHe] v &7}, QEEHA v & & Ay 2 Ay 3
FEE, AXTE, IR, T LARS 247} 1.03,
1.01, 1.00, 0.85°11 e WLy} walitel LARS
Ztz} (.50, 0.4001%0c. 18] A8.9 LARS @rpgd
T -E BT W 2T A D> WA ol
RARES Fol 1242 7P &%y &57, A5S
&, WAL 2474 1,08, 1.06, 1.030.8 FEF 43A
Hy} sl Az, duiaays, qde, iae
9] RAR2 Z7} 0.99, 0.98, 0.97, 0.95, 0.91°]%1eH
B3 0.658 713 sk},

AEHAI  BEWA L T E 7] F0lA0D 308
A YRR AdEEe] HuEFtol FPHNH,
w2l LARES d57)d, RARS 947 &)
Gk Wl ) 39 AFAEr)E FE 345 3
FollA Rxdo] F4He wloln, Egdavle =
AALE Fo] U SAY Ao g3 Ut
» B A3 E LAR(r=0.586, p<0.0001)& RAR
(r=0.846, p<0.0001) 5% GI¢} #2329 ABRAS
Hol7l gix|gt o]Fo A RARS 4@#AAZ o & Ao
2 Yyt 2 AR9) Az oshd 2R/ Gle ¥
B357] MRt dEgtay] WA o 2Ae @
ol 9l= Ao 7 Vehygr}

ITH 5 GUF 7 99 Helee] B¢ LAR ¥
RARE 71 ©A vl 8937 4 ar] WA
o] R A& ZAow Jeldth weld Hale da
TS 9 e gvksiA vehg A8 9
2lo|2 Azt Wawn e LAR 2 RARS
vwaad Wa7e] LART RARe) FazHct 2

olo

W R gk 30(10) : 1170~1179, 1997 /1175

T 9A veh WaTe] deidsT] 9 e vz
FaARG Agron FAFe] 90EF 1208 B
PAFET G veht Ho] 43 & 2A1bEt B
of Feuhg-FA1e nc) gatel AoZ vttt
1= A E20 A amylopectinth amyloseZ @o) &
2oz ¥re GIE BAths o BugE99%n
&t Aot}

oA F A1 st A1 LS ek Al
Table 73 2t}

Azxa ApeEdd] A3 depe 29 AFHA
Hrt 4zt 19, 11mg/dl fejd ez #3kor (p<o.
05), ARAT, Wz=w 2 FA2] Hn e 2
=9 A vlmsle) 242 5, 4, omg/dl F7FeRe
A% Ban ¥R (p<0.001) ¥ WEZ(p<0.05)
o 3 WYk TE HAA % vl 20, 5me/
dl #elstl asigon NLEs £729 A2 ¥
ke 242 9, 6mg/d] AAshe AFE 5y du
gk GIo 433 #-o] Sl J o2 RaHgle
 E AgdAe GI9 #oAQl dTAA (r=0.505,
p<0.0001)Z Veric}.

An Fdats vepd Ae Wi A x5Y
AHAES 97 2ol HeH (p<0.05), Aea, 2
T 3 TS AT RE APTM 2= 4HA
Hot #3 s UYedle AlZte] RolAe AEe
Bk B AgM Alge] GI9 A d9ake YE
W A felEd AT gle AeE et
(r=0.092, p<0.3519) &1 FFgko] A vehtd=rt
Hohe a9 duiRliAz GIg o d3e wd
ol Y& Ao Azdrt

2 Qg BE AlgF Hele GI #dops 4%

Table 7. Mean peak value and peak time after taking te-

st foods containg 50g carbohydrate portion co-

mpared with glucose
Peak value(mg/dl)

[e]

e o
et e

Al

Az

Eds

rlo

Peak time(min)

Food Glucose  Food Glucose Food
Barley 125+2 1054 3244 32+7
Buckwheat 1217+4 11245 32+4 3545
Foxtail millet 119+3 123+4 28+4 30+0
Glutinous rice, 12243 12243 2943 3040
unpolished
Rice, unpolished 120+4 125%3 26+3 28+3
Job's tear 124+4 118+4 29+1 3040
Rice 12242 11742*% 28+2 37+4*
Glucose 123+2 - 2842 -
Glutinous millet 119+3 138+8* 3243 32+4
Glutinous sorghum  116+2 127 +4* 3143 28+2
Glutinous rice 12142 12343 26+4 3040
*n<0.05, *+p <0.001
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