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Changes in the Contents and Composition of Dietary Fiber
during the Growth of Soybean Sprout

Lee, Ggot-Yim - Kim, Eun-Mi - Woo, Soon-Ja
Department of Food Technology, College of Natural Resorce, Korea University, Seoul, Korea

ABSTRACT

This study was conducted to determine changes in the contents and composition of dietary
fiber during the growth of soybean sprout. Soybean was soaked in water at 25T for 2hrs and
cultivated at 20°C for 7 days under dark condition. The soybean sprouts were divided into
cotyledon and axis and sampled every 24hrs. The analysis methodologies used were Van Soest's
NDF, AOAC's ADF and lignin and Prosky's IDF, SDF, TDF. The weight of 100 sprouts
increased gradually from 20.26g to 90.12g during the growth periods. The weight increased to
344.9% of the original weight. The germination rate was 100% after soaking at 25°C for 2hrs.
Root length increased gradually from 0.6cm at lst day to 17.2cm at 7th day. The crude ash
and crude fat contents showed no significant change in the cotyledon and axis. The crude
protein contents increased in the cotyledon and axis, whereas the total carbohydrate contents
didn't have general tendency. The insoluble dictary fiber(IDF), soluble dictary fiber(SDF) and
total dietary fiber(TDF) contents of cotyledon were no significantly different from 20.01%, 1.
45%, 21. 46% at 1st day to 22.75%, 2.07%, 24.82% at 7th day on dry basis. In axis those
contents increased from 23.19%, 1.97%, 25.16% at 1st day to 32.78%, 3.02%, 35.80% at 7th
day, respectively. The neutral detergent fiber(NDF) contents of cotyledon and axis increased
from 4.35% to 6.39% and from 6.44% to 26.60% respectively on dry basis. The acid detergent
fiber(ADF) contents of cotyledon and axis increased from 2.84% to 4.91% and from 4.74%
respectively on dry basis. The cellulose contents of cotyledon increased gradually from 2.5% to
4.7%, but there were no significantly different in the hemicellulose and lignin contents on dry
basis. The hemicellulose and lignin contents of axis increased with culture periods from 1.70%
to 4.14% and from 0.20% to 2.11%, respectively. The cellulose contents increased from 4.54%
to 20.35% on dry basis. (Korean J Nutrition 29(10) : 1142~1149, 1996)

KEY WORDS : netral detergent fiber(NDF) - acid detergent fiber(ADF) - insoluble dietary
fiber(IDF) - soluble dietary fiber(SDF) -
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Fig. 1. Flow chart of Prosky method for the determination
of insoluble dietary fiber(IDF) and soluble dietary
fiber(SDF).
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Fig. 2. Flow chart of Van Soest method for the de-
termination of neutral detergent fiber(NDF).
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[

I Cooling and weighing(W3) ]
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[
ADF(%)=(W2-W1)/Sx 100
Lignin(%)=(W3-W4-B)/S X 100

Fig. 3. Flow chart of AOAC method for the determination
of acid detergent fiber(ADF) and lignin.
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Table 1. Changes in the root length and wet weight of
100 sprout during the growth of soybean
sprout at 20C

100g sprout weight

r
g:!itgdi . I Weight Root length®
(days) ~ Weight(g) increase(%) (cm)
4} 20.26+1.31 0.0 0.6£0.06
1 28.02+1.10 38.3 1.0+0.27
2 35.38+0.83 74.7 3.5+0.49
3 46.71+1.19 130.6 6.2+0.72
4 56.77 +£0.82 180.2 9.6+1.06
5 66.89+0.67 230.2 12.3+£1.34
6 80.89+0.61 299.3 15.5+1.72
7 90.12+0.98 3449 17.2£2.19

1) Values are Mean+SD, triplicate.
2) Values are Mean+SD, fifty times.
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Table 2. Changes in the proximate composition during the growth of soybean sprout at 20 (Unit : %)
Culture periods(days) Moisture Crude ash Crude fat Crude protein Total carbohydrate

Cotyledon '

0 5.09 6.52%" 29.35° 40.16 18.88°

1 3.23 6.70% 30.40° 4218 17.49°

2 3.71 6.70" 31.09" 43.10 15.40°

3 3.78 6.92° 31.46° 4475 13.09°

4 3.79 6.86° 30.54° 45.77 13.04°

5 3.27 6.63% 29.60° 4451 15.99°

6 467 6.92° 30.97* 45.45 11.99¢

7 6.04 6.27" 30.96® 46.07 10.66°
AXxis

1 9.22 5.37¢ 23.24° 40.88 21.29%

2 11.25 6.37¢ 17.40° 38.56 26.42°

3 13.57 6.32¢ 17.78" 42.10 20.23*

4 12.31 6.59° 17.80° 42.44 20.86®

5 12.50 6.65° 17.95° 43.57 19.33"

6 11.56 6.78" 17.14° 4343 21.09®

7 12.07 6.90° - 16.99° 43.28 20.76™

All values are mean of triplicates, based on dry basis.
1) Means carrying different subscript letters in the same column are significantly different at p < 0.05 by Duncan's mul-
tiple range test.

Table 3. Changes in the insoluble, soluble and total dietary fiber contents by Prosky method during the growth of soy-

bean sprout at 20 (Unit : %)
Culture periods Cotyledon Axis
(days) Dry basis Wet basis Dry bais Wet basis

0 24.75>Y 13.46*
1 20.01™™ 8.48" 23.19° 5.31°
2 16.23¢ 6.27° 24.45% 2.61°

IDF? 3 18.31™ 6.18° 26.17¢ . 2.00°
4 20.81%* 6.34° 30.61° 2.10°
5 20.63™ 5.60° 30.94* 1.95°
6 22.13% 5.23¢ 32.13%* 1.93°
7 22.75% 4.91° 32.78° 1.84°
0 1.88° 1.02°
1 1.45% 0.62° 1.97° 0.45*
2 135° 0.52° 3.00" 0.32°

SDF? 3 1.35%® 0.46" 3.28% 0.25™
4 1.33% 0.41° 3.53° 0.24%
5 1.33* 0.36° 3.82° 0.24%
6 2.00° 0.47° 3.46° 0.21¢
7 2.07° 0.45 3.02® 0.17¢
0 26.63" 14.48°
1 21.46™ 9.10° 25.16° 5.76°
2 17.58° 6.79° 27.45° 2.93°

TOF? 3 19.66"™ 6.64° 29.45° 2.25°
4 22.14% 6.75° 34.14° 2.34°
5 21.96™ 5.96° 34.76° 2.19°
6 24.13% 5.70° 35.59° 2.14°
7 24.82% 5.36° 35.80° 2.01°

All values are mean of triplicates

1) Means carrying different subscript letters in the same column are significantly different at p < 0.05 by Duncan's mul-
tiple range test.

2) IDF=Insoluble dietary fiber ~ SDF=Soluble dietary fiber ~ TDF=Total dietary fiber
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Table 4. Changes in the neutral detergent fiber(NDF) and acid detergent fiber(ADF) contents during the growth of soybean
sprout at 20T (Unit : %)

AR e 4.91%5 YR wiEAE 144 4.
T4%°0X A% F7ket 22.46%& UYERIAT.
2 AYellde e A% 2 NDF ADFEHE

Culture periods NDF ADF :
(days) Dry basis Wet basis SD Dry basis Wet basis SD

Cotyledon
0 10.00*" 5.44* 037 8.19* 4.45° 0.42
1 4.35¢ 1.84° 0.52 2.84% 1.20° 0.11
2 4.46° 1.72° 027 2.58° 1.00° 0.21
3 4.33¢ 1.46° 0.15 2.98% 1.00° 1.10
4 4.55° 1.39° 0.07 3.23¢ 0.98° 0.11
5 5.29° 1.43¢ 0.11 4.05° 1.10™ 0.11
6 6.06" 1.43° 0.05 4.47° 1.06% 0.31
7 6.39 1.38° 0.14 4.91° 1.06™ 0.26

Axis
1 6.44" 1.48" 0.06 4.748 1.09¢ 0.13
2 12.29° 1.31¢ 0.11 9.94° 1.06 0.08
3 18.36° 1.40° 048 14.64° 1.12¢ 0.32
4 23.21¢ 1.59° 0.55 18.07¢ 1.24° 0.06
5 23.98° 1.51° 0.20 19.55°¢ 1.23° 0.07
6 25.46° 1.53% 0.99 21.38° 1.29° 0.10
7 26.60° 1.49° 0.79 22.46° 1.26™ 0.26

All values are mean of triplicates
1) Means carrying different subscript letters in the same column are significantly different at p < 0.05 by Duncan's mul-
tiple range test.
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Table 5. Changes in the hemicellulose, cellulose and fignin contents during the growth of soybean sprout at 20T (Unit : %)

Culture periods Hemicellulose Cellulose Lignin
(days) Dry basis Wet basis Dry basis Wet basis Dry basis Wet basis
Cotyledon
0 1.81 0.98*" 7.67° 4.17° 0.52° 0.28°
1 " 1.51 0.64™ 2.75% 117° 0.09° 0.04°
2 1.88 0.73* 2.48° 0.96° 0.10° 0.04°
3 1.35 0.46"™ 2.86% 0.96° 0.12° 0.04°
4 1.32 0.40™ 3.08¢ 0.94° 0.15° 0.05°
5 1.24 0.34° 3.85° 1.04" 0.20° 0.05°
6 1.59 0.38™ 429" 0.01% 0.18" 0.04°
7 1.48 0.32° 4.70 1.01"™ 0.21° 0.05"
AXxis
1 1.70° 0.39° 4,548 1.04° 0.20° 0.05°
2 2.35¢ 0.25° 9.42f 1.01¢ 0.52¢ 0.06<
3 3.72° 0.28" 13.57° 1.04% 1.07° 0.08°
4 5.14* ' 0.35° 16.76° 1.15° 1.31° 0.09"
5 4.43® 0.28° 17.65° 1.11° 1.90° 0.12°
6 4.08® 0.25° 19.44° 1.17° 1.94° 0.12*

7 4.14° 0.23" 20.35° 1.14™ 2.11° 0.12*

All values are mean of triplicates
1) Means carrying different subscript letters in the same column are significantly different at p < 0.05 by Duncan's mul-
tiple range test.
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