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Effect of Ingestion of High f-glucan Barley Breads with Different Particle Size on
Postprandial Blood Glucose Levels
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The purpose of this study was to examine the effect of the ingestion of barley breads baked using high
B-glucan barley flour of different particle sizes on the postprandial glucose response. The results were
collected using a randomized crossover study involving 13 healthy adults with normal fasting blood glucose
levels. Each subject sampled three breads containing the same amount (50 g) of carbohydrates. The breads
used were a wheat bread and two kinds of barley bread that were prepared with Beau Fiber, a f-glucan-rich
barley flour, using large and small particle size samples (LBF and SBF), respectively. Blood glucose levels were
measured before the meal and at 15, 30, 45, 60, 90, and 120 min after starting the meal. The same test was
conducted twice beforehand, but with the subjects drinking 50 g of glucose in water instead of eating bread.
Both the barley breads yielded lower glycemic index values and maximum blood glucose concentrations than
the wheat bread. The glycemic index values of the barley breads made from LBF and SBF were 759 £ 7.0
and 68.2 £ 5.7 (mean * standard error), respectively. The incremental area under the curve (IAUC) for SBF
was significantly lower than that observed for the glucose solution, whereas no significant variation was
observed for LBF. The tests confirmed that, compared to wheat bread, breads containing 30% high f-glucan
barley flour yield lower postprandial blood glucose levels, and the reduction in the IAUC may be more
prominent in SBF bread than in LBF bread.
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Figure 1 Particle distribution of large and small particle sized barley
flour.

Table 1 Test bread composition
(%)
SBF30%

WF LBF30%

Barley flour

(High f-glucan) 30 30
Wheat flour 100 60 60
Gluten 10 10
Sugar 5 5 5
Raw yeast 2 25 25
Shortening 25 25 25
Lard 25 25 25
Milk powder 2 2
Salt 2 2 2
Water 70 78 78

Ingredients are expressed in baker's percentage.

WE: Bread made from wheat flour

LBF30%: Bread made from 30% of barley flour with large particle size
and 60% of wheat flour

SBF30%: Bread made from 30% of barley flour with small particle size
and 60% of wheat flour



Table 2 Amounts and nutrient components of the test foods

GS WF LBF30% SBF30%
Energy (kcal) 200.0 283.0 330.0 326.0
Weight (g) 2715 107.0 133.0 134.0
Net CHO (g) 50.0 50.2 48.1 475
Fat (g) 0.0 44 6.3 6.0
Protein (g) 0.0 94 172 17.2
Dietary fiber (g) 0.0 21 6.4 6.6

GS:Glucose solution

WF:Bread made from wheat flour

LBF30%:Bread made from large particle size Beau Fiber™ 30%
SBF30%:Bread made from small particle size Beau Fiber'" 30%
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Figure 2 Schedule of bread intake for randomized crossover design.
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Table 3 Kinetic parameters of blood glucose

4 C,(mg/dL) T,.(min) TAUC(mg - min/dL) GI n‘;gﬁg‘ggdgfl

Gs 683 = 56° 392 = 26 4426 = 397° 1000° 1000°
WF 573 + 44 395 = 37 3279 + 336 808 + 65 805 + 65
LBF30% 469 + 31° 485 + 45 3239 + 326 759 + 70° 789 + 73
SBF30% 419 + 32° 491 * 54 2818 + 220° 682 + 57° 718 + 60°

Mean = SE (n=13)

Means with different superscript letters are significantly different (p<0.05, Tukey-Kramer test).

Blood glucose level (mg/dL)

0 30 60 90 120
Time (min)
Figure 3 Incremental blood glucose responses in 13 healthy subjects.
Values are mean + SE (n=13).
®:GS, O:WF, A:LBF30%, 2 SBF30%
Means with different superscript letters are significantly different (p<0.05,
Tukey-Kramer test).
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