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Abstract

To see the correlation between the rate of in vitro starch hydrolysis and the glycemic index, an in vitro
digestion was carried out by incubating the cereal samples for 2 hours with o-amylase in dialysis tubing.
Also the levels of blood glucose were measured over 2 hours after feeding healthy volunteers with 50 g
carbohydrate portions. Hydrolysis area, hydrolysis index (HI) and the dialysate content of carbohydrate
throughout the digestion time for barley was significantly below those for other cereals (p<0.05), and
unpolished glutinous rice was significantly above (p<0.05). The Gl-glucose of barley (57%=+7) to glucose as
standard was significantly (p<0.05) lower than those of other cereals whereas the Gl-glucose of glutinous rice
(110%+8) was significantly higher (p<0.05) than other cereals. The Gl-rice values to rice as standard were
122%=4 for glutinous sorghum, 116%=+13 for job's tear, 115%=+ 13 for glutinous millet, 106%+6 for
unpolished glutinous rice, 102%+ 7 for glutinous rice, 100% 0 for rice, 90%+ 12 for unpolished rice, 85%+
6 for foxtail millet, 79%+5 for buckwheat and 63%=6 for barley. The Gl-rice was significantly correlated to
hydrolysis area and HI (r=0.75, p<0.01). It suggests that the in vitro starch hydrolysis offers good potential to
predict the in vivo glycemic response of starch foods.
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In vitro 82 7I-EiEg5d
A 52 Zj{% b2 8542 Tovar 59 W%
o]-g3tsirt & oF 025 go] H¥-E FHRI ARE
cap tubeol] W 0.02 M Hel £ 9 mLE 713 & 5
7% =3 100°Cell A 15871 &3pA 7 ek 33H9 Al
2NE A7HA] A8l & 10 mLE 83831, o] A8
£ 5 mLe} 0.01 g2 o-amylase (28 Unit/mg, type
VI-B, porcine pancrease, Sigma)E- dialysis bag (M.W.
12,000 cut off)el] 2%}
37°C=2 %3013l 130 mL4] 0.05 M phosphate buffer
(pH 6.9y7} %471 u)o]A )| dialysis bagS- @3 247} %
et 37°CE F-%IslH A 718315 glucoser} dialysis
bag ¥}2] phosphate buffer2 F2]¥| 8 A3 £¢
2 Aolrwad HEE sl Azt HE SR
&L AR ZA ] 98l badel AlE F 15,
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mL& #3le] f-2]%l glucoseE DNS wpy{®o g =3
stodch BESAH-E glucose s 7502 3o o
ZFo 2 S4eREE olgsidrh Aze] AE I}
FEAEE Az 3 Gal A A pd
o) % hehglon, B hrraF el B
2 oo AR 2 ot 410 Az}
e Re) PR AR ol & wlalel o
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HIYE chez} o] T5H9Ieh.

HI(%) =
Area of the sample starch hydrolysis curve

AE gQrAIRLEe] ARS8 A Yok ge]5 Area of the corn starch hydrolysis curve X100
Table 1. Starch and moisture contents of cereals used in this study (%)
Starch
Sample Scientific name Moisture

WBI) DBZ)
Barley Hordeum vulgare 9.25 60.30 66.45
Buckwheat Fagopyrum esculentum 12.34 59.52 67.90
Foxtail millet Setaria italica 13.23 61.54 70.92
Glutinous millet Setaria italica 10.53 61.30 68.51
Glutinous rice Oryza glutinosa 12.52 70.78 80.91
Glutinous rice, unpolished Oryza glutinosa 12.03 59.91 68.10
Glutinous sorghum Sorghum bicolor 13.65 62.98 72.94
Job's tear Coix lacrymajob 11.03 58.69 65.97
Rice Oryza sativa 13.74 70.75 82.03
Rice, unpolished Oryza sative 13.56 63.09 72.99

"Wet basis, “Dry basis
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Table 2. The characteristics of normal subject, the level of fasting blood glucose and the area under the blood
glucose curve

Sex Fasting blood Area under blood"”

Group No.. of Age BM12 glucose glucose curve

Subjects M F (year) (kg/m") (mg/dL) (mg- min/dL)

Glucose 2 8 14 2 21.0+05% 7541 2603+133"
Barley 8 3 5 23 225+1.0 761 2714+ 144
Buckwheat 6 4 2 21 21.6+1.3 73%2 25601233
Foxtail millet 8 4 4 24 21.7+£1.0 7412 22451128
Glutinous millet 8 3 5 21 21.84+1.0 T74+2 25334336
Glutinous rice 9 1 8 24 21.1+1.0 7641 2458+ 89
Glutinous rice, unpolished 9 2 7 22 213410 T4+2 2425+104
Glutinous sorghum 8 1 8 21 21.0+11 75+2 2203+151
Job's tear 7 3 4 24 21.9+0.6 76+ 1 2370+156
Rice 20 7 13 22 21.1+05 75+1 25681138
Rice, unpolished 6 2 4 24 21.0+0.7 7342 2314+153

Values of number of subject, sex and age are mean while values of others are mean + SE.

Y50 g glucose tolerance test.

HetEA 9 glycemic index
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Gl-glucose (%) =
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Table 3. In vitro starch hydrolysis of cereals used in this study (%)
Starch hydrolysis at time (min)
Sample
15 30 60 90 120

Corn starch 9.3940.35" 19.42+0.57" 31.9441.64™ 40.15+1.54™* 47.87+1.25"
Barley 8.87+0.62% 15.904+-0.21° 26.38-+0.37 33.81+1.33 37.85+1.49°
Buckwheat 8.70+0.27% 17.88+0.38" 33.48+-0.55™ 42.36+0.76™ 48.38+0.76™
Foxtail millet 7.794+0.77" 18.71 £ 0.45"* 29.37+1.93% 36.69+2.03 43.23+1.50°
Glutinous millet 9.90+0.29™ 21.61+0.84 35.00+0.83" 41.73+0.79™ 46.94+0.84™
Glutinous rice 8.74+0.37" 17.03+0.72% 32.02+1.26™ 39.46+ 1.39° 44.60+1.10™
Glutinous rice, unpolished ~ 10.59+0.51" 21.14+0.76™ 36.88+0.55 46.07+0.42° 50.64+1.09*
Glutinous sorghum 10.1220.46™ 18.86+0.95** 32.93+1.23" 42.99+0.44™ 48.14+0.34"
Jop's tear 10.67+0.27° 20.59+0.53" 34.91+0.42" 43.67+0.32" 47.23+1.11™
Rice 8.90+0.47" 18.22+0.73° 30.48+0.90% 38.56+1.10" 43.91+1.33%
Rice, unpolished 9.01:+0.32" 16.59+0.24" 31.37+0.66™ 39.93+0.56™ 45.54:+0.61™

Values within the same column with different letter superscripts are significantly different each other at p<0.05.
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Table 4. Area under the hydrolysis curve and hydrolysis
index

Sample Area under Hydrolysis
p the curve Index (%)
Barley 2864+ 69' 8312
Foxtail millet 3168+ 107 R+3
Rice 3273+ 69* 95+4-2%
Glutinous rice 3328+ 83* 96+2%
Rice, unpolished 33314+ 27* 96+ 1*
Com starch 3459+ 71¢ 10040
Buckwheat 3534+ 39" 102+1™
Glutinous sorghum 3576+ 32 103+1"
Glutinous millet 3641+ 52% 105+2"
Job's tear 3689+ 34° 107+1"
Glutinous rice, unpolished 3883+ 37 112+1°

Values within the same column with different letier super-
scripts are significantly different each other at p<0.05.
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Table 5. GI-glucose and Gl-rice for cereals in normal subjects

Group No. of Subject Gl-glucose (%) No. of Subject Gl-rice (%)
Barley 8 57£7 9 63+ 6
Buckwheat 6 80+ 3 8 79+ 5
Foxtail millet 8 84+ 6™ 9 85+ 6
Glutinous rice, unpolished 9 86+ 8™ 8 106+ 6™
Rice, unpolished 6 90+ 9™ 6 90+ 12
Job's tear 7 90+ 6™ 8 116113
Rice 20 92+ 5% 20 100+ 0*
Glutinous millet 8 100+ 8" 8 115+13°
Glutinous sorghum 8 105+3" 8 122+ 4
Glutinous rice 9 110+ 8° 11 102+ 7°

Values within the same column with different letter superscripts are significantly different each other at p<0.05.
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Table 6. Correlations between GI-glucose and Gl-rice and variable of in vifro starch hydrolysis

Variable Starch hydrolysis at time (min) Hydrolysis Hydrolysis in-
15 30 60 90 120 area dex
Gl-glucose r 0.24 0.34 0.52 0.48 0.53 0.49 0.49
p 0.50 0.34 0.12 0.16 0.11 0.15 0.15
Gl-rice T 0.70 0.71 0.72 0.71 0.67 0.75 0.75
p 0.02 0.02 0.02 0.02 0.03 0.01 0.01

r=correlation coefficient.
p=probability level.
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Fig. 1. Correlations between Gl-rice and in vitro hydro-
lysis index.
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Gl-rice=-177.10+4.92B+14.03Area-483.29HI
(R*=0.81, p<0.05)

B :starch hydrolysis at 30 min
Area : area under the hydrolysis curve
HI : hydrolysis index
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