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ABSTRACT

Studies on dietary fiber of vegetables. Part II. Effects of processing on dietary fiber in
some vegetables. YOKO KOBAYASHI (Laboratory of Cookery, Department of Home Economics, Fuji
Women’s College, Sapporo, Hokkaidd 001), HIDEYUKI CHIJI (Laboratory of Applied Food Chemistry,
Department of Home Economics, Fuji Women’s College, Sapporo, Hokkaidé 001) and KEIJI KONDO
(Laboratory of Leather Science and Technology, Faculty of Agriculture, Hokkaidé University,
Sapporo, Hokkaido 001).

An investigation was undertaken to determine the total dietary fiber (TDF) and the setting
volume in water (SV) of vegetables. The following vegetables were used: carrot, edible burdock root
or “gobd” (Arctium lappa), Japanese edible mushroom or “shimeji” (Lyophyllum aggregatum), and
seaweed or “wakame” (Undaria pinnatifida) after frying and boiling. Both the SV and the TDF
changed in all samples by cooking. However, there was no apparent correlation between the TDF and
the SV.

Scanning electron microscopy was used to examine the microstructure of the dietary fiber
in cooked and uncooked carrot. Many wrinkles were observed on the exterior surface of the dietary
fiber in the uncooked sample, and the surface of the fiber of the cooked sample was smooth.

Specific volume (the ratio of volume to weight) of bread loaves was investigated on the 1%
blends of each vegetable lyophylized. Loaves produced from raw shimeji blends were lower in specific
volume. The blends of vegetables except for raw shimeji were acceptable for baking of bread.

Note: Part I of this series was published in 1990 by GoTd (now KoBayasHi) and CHiji: Bull.
Fuji Women’s College, (28), II: 1-5.
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Table. 1 Cooking time of vegetables.

Time (min.)

Foods

Fried Boiled
Carrot 2.5 5
Edible burdock 3 4
Shimeji 2 3
Wakame 1.5 2
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Table 2. Composition of bread.

Wheat flour 500 &
Lyophilized vegetables* 58
Dry yeast 58
Salt 108
Sugar 208
Butter 208
Water (27~30°C) 340mi
* See Tablel.
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Wheat flour with or without addition of lyophi-
lized vegetables
mixed with salt, sugar, dry yeast and water
blended in mixer
Dough
mixed with butter
/ mixed for 20 min.
Dough
fermented for 60 min.
molded and panned
fermented at 37°C for 90 min.

Dough
baked at 180°C for 30 min.
Bread

Fig. 1. Baking method of bread.
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Table 3. Effectsof cooking on TDF* of vegetables.
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Table 4. Effects of cooking on SV* of vegetables

0,
Foods Contents (%) Ratio Ratio Foods SV (ml/g) Ratio Ratio
Raw Fried Boiled (B/A) (C/A) Raw Fried Boiled (B/A) (C/A)
(A) (B) ©) (A) (B) ©)
Carrot 2.4 2.5 2.2 1.0 0.9 Carrot 65.0 51.0 53.0 0.78  0.82
Edible 68 92 66 1.4 1.0 Edible 200 18.0 27.3  0.90 1.37
burdock : : ' : burdock . ' : : :
Shimeji 3.3 6.8 3.3 2.1 1.0 Shimeji 10.5 11.5 10.0 1.10 0.95
Wakame 5.3 4.4 4.1 0.8 0.8 Wakame 95.0 70.0 100.0 0.74  1.05

*TDF : total dietary fiber contents.

*SV : setting volume in water.
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Fig. 2 (top). Scanning electron photomicrograph of dietary fiber in raw carrot (bar=1um).

Fig. 3 (bottom). Scanning electoron photomicrograph of dietary fiber in fried carrot (bar=1um).
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Fig. 4 (on pp. 9-10). Photograms showing cross sections of the breads with four kinds of vegetables: 1)
with raw carrot; 2) with boild carrot; 3) with raw shimeji; 4) with boiled shimeji : 5) with raw
edible burdock root; 6) with boiled edible burdock root; 7) with raw wakame; 8) with boiled

wakame.
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Table 5. The ratio of volume to weight of bread.

Added foods Volume/weight (m!/g)

raw 4.17

Carrot fried 4.29
Edible raw 4.06
burdock fried 3.87
L. raw 2.91
Shimeji fried 4.04
raw 3.84

Wakame fried 3.97
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