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Influence of Boiling Water-Insoluble Dietary Fiber on the
In Vitro Glucose Diffusion Speed

Yoji Kato and Junko Tanaka

Faculty of Education, Hirosaki University, Hirosaki 036-8560

The influence of boiling water-insoluble dietary fiber on the in vitro glucose diffusion speed was
examined. Water-insoluble dietary fiber samples prepared from the edible portion of carrot, edible
burdock, onion, broccoli, spinach, cucumber, and apple were boiled at 100°C for 30, 60, or 120 min.
The influence on the in vitro glucose diffusion speed of the boiled water-insoluble dietary fiber, and of
the hot water-soluble and -insoluble fractions obtained by centrifugation of the boiled water-insoluble
dietary fiber, were then compared. The glucose diffusion speed decreased as the boiling time of the
water-insoluble dietary fiber was increased. This decrease is suggested to have mostly been due to the
inhibitory effect on glucose diffusion of the hot water-insoluble fractions of the boiled water-insoluble
dietary fiber samples.
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Table 1. Sugar composition of the water-insoluble dietary fiber samples
Sugar composition (wt %)
Sample

U.A. Rha Fuc Ara Xyl Man Gle Gal
Carrot 43.9 3.1 trace 9.7 2.4 trace 28.9 12.0
Edible burdock 34.0 1.9 0.1 18.1 5.6 trace 33.0 7.3
Onion 34.7 0.6 0.8 3.7 3.5 trace 25.6 31.1
Broccoli 31.2 4.2 0.7 23.2 5.2 trace 24.5 10.9
Spinach 15.1 8.6 2.0 26.1 5.4 2.1 28.8 11.9
Cucumber 22.6 3.9 2.5 6.0 6.7 4.3 45.9 8.1
Apple 12.9 4.1 2.7 11.3 8.4 trace 50.4 10.2

U.A., uronic acid; Rha, rhamnose; Fuc, fucose; Ara, arabinose; Xyl, xylose; Man,
mannose; Glc, glucose; Gal, galactose.

Fig. 1. Influence of boiling water-insoluble dietary fiber on the in vitro glucose diffusion speed

A, carrot; B, edible burdock; C, onion; D, broccoli; E, spinach; F, cucumber; G, apple. 1, non-boiled samples; 2, samples
boiled at 100C for 30 min; 3, samples boiled at 100°C for 60 min; 4, samples boiled at 100C for 120 min—@—, —O—,
and Q- (in A-2-G-2, A-3-G-3, and A-4-G-4) indicate the boiled water-insoluble dietary fiber HW-S-IS (a mixture of the
hot water-soluble (HW-S) and hot water-insoluble (HW-IS) fractions), HW-IS, and HW-S, respectively.
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Table 2. Yield and sugar composition of the hot water-soluble fractions (HW-S)
rendered soluble from the water-insoluble dietary fiber by boiling at 100C

Yield Sugar composition (wt %)
Sample*
(#8) UA. Rha Fuc Ara Xyl Man Glc  Gal

Carrot

HW-S-30 794 92.7 1.9 trace 1.4 trace 0.2 0.8 3.0

HW-S-60 2,414  87.0 2.5 0.9 2.7 trace 0.2 0.5 .

HW-S-120 3,578 85.7 3.0 1.0 2.6 trace 0.1 0.4 7.2
Edible burdock

HW-S-30 188 66.7 7.6 trace 13.0 trace 0.9 2.2 9.6

HW-S-60 930  83.8 . trace 8.7 trace 0.3 0.7 3.8

HW-S-120 2,612  93.1 1.2 trace 3.4 trace trace 0.1 2.2
Onion

HW-S-30 607 88.6 1.7 trace 1.0 trace trace 0.6 8.1

HW-S-60 1,624  89.8 1.1 trace 0.9 trace trace 0.1 8.1

HW-S-120 2,684 83.6 1.6 trace 0.8 trace trace 4 13.6
Broccoli

HW-S-30 511  74.7 1.8 trace 6.6 trace 0.8 9.5 6.6

HW-S-60 1,569 86.1 . trace 6.2 trace 0.3 2.6 3.3

HW-S-120 2,723  79.5 2.8 0.3 10.9 trace 0.2 1.7 4.6
Spinach

HW-S-30 613 93.1 2.1 trace trace trace 0.9 2.8

HW-S-60 3,052 93.5 . trace 2.9 trace 0.1 0.9 .

HW-S-120 2,480 91.5 1.8 trace 4.0 trace 0.1 0.4 2.2
Cucumber

HW-S-30 1,048  90.0 1.2 trace 1.5 trace 0.9 2.1 4.3

HW-S-60 1,443 91.6 1.5 trace 1.0 trace 0.5 1.5 .

HW-S-120 1,848 93.4 1.2 trace 1.0 trace 0.2 1.7 2.5
Apple

HW-S-30 2,944  94.0 0.8 trace 3.4 trace trace 0.8 1.0

HW-S-60 2,334  94.1 . trace 3.1 trace trace 0.2 .

HW-S-120 3,647 86.5 2.1 0.5 6.7 trace 0.1 1.0 3.1

* Each water-insoluble dietary fiber sample (20 mg) was suspended in 2 ml of water, boiled
at 100°C for 30, 60 or 120 min, and centrifuged. The supernatant of each (hot water-soluble
fractions HW-S-30-HW-S-120) was subjected to a sugar composition analysis.
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Fig.2. Sepharose CL-6B chromatography of the hot water-soluble fractions obtained from water-insoluble

dietary fiber boiled at 100°C for 120 min

A, carrot; B, edible burdock; C, onion; D, broccoli; E, spinach; F, cucumber; G, apple. The arrows in the figures indicate the
elution positions of Blue Dextran (Vo), Dextran T-500 (1, MW=5 X 10°), Dextran T-110 (2, MW=1 X 10%), Dextran T-40 (3,

MW=4X 10%), and glucose (4).
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