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Abstract

Recently, interests of dietary fiber associated with critical physiological effects have been rising in Kor-
ea. However, there are still little studies on exact contents of dietary fiber components which have distintiv-
e physiological effect in the body. In the present study, the contents of fiber components in 15 kinds of veg-
etables being consumed commonly in Korea were investigated, and the effects of various treatments(cook-
ing and Kimchi fermentation) on fiber were studied. The results are summarized as follows, Fiber contents
of vegetables were 11.8~31.9% of neutral detergent fiber(NDF), total insoluble dietary fiber, 10.9~25.4%
of acid detergent fiber (ADF), 8.8~23.8% of cellulose, 0.6 ~10.6% of hemicellulose and 1.0~5.2% of lignin,
on dry weight basis. Especially, peppers had higher contents of NDF than the other vegetables. In the veg-
etables used in the present study. it was found that a great portion of NDF, total insoluble dietary fiber,
was composed of cellulose because cellulose covered 63% of NDF. Cooking increased the NDF, ADF and cel-
lulose contents, and most change was due to the change of cellulose. The values of hemicellulose and lignin
showed an irregular pattern upon cooking. Fermentation slightly increased NDF, ADF and cellulose, while
hemicellulose and lignin showed irregular pattern.
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Table 1. Cooking conditions of vegetables in this study
Cooking Cooking Heat Cooking
Vegetables methods time Weight(g)  mediator sample form
Chives stir-frying 2min 80 oil 4ml 2cm segment
R
(Sep. 1990)
Cabbage boiling 20min 150 water 1L cut into a half
Sl = and shred
(Sep. 1990) blanching Smin 150 water 1L
stir-frying 2min 80 oil 5ml cut into a half
and shred
Water dropwort boiling 5min 100 water 1L
o] blanching 1min 30sec 100 water 1L
(Oct.1990)
Pepper leaf stir-frying 2min 30sec 70 oil 5ml
nEY (sfter blanching) (blanching 1min)
(Oct.1990) blanching 1min 30sec 70 water 1L
Kwari pepper stir-frying 4min 90 oil 10ml
a3 boiling (from 8min 90 water 200ml
(Oct.1990) cold water)
Radish stir-frying frying 1min 200 water 50ml shredding
+ (after boiling) (boiling 4min) oil 3ml
(Oct.1990) boiling 10min 200 water 1L dice
steaming 5min 200 water 1L shredding
Garlic stir-frying 4min 100 oil 3ml cut into
Lla=e boiling 5min 130 water 500ml three parts
(Oct.1990) baking 4min 100
Edible burdock stir-frying 6min 100 oil 6mi cut into
+4 5cm segment
(Jan.1991) and shred
Chives stir-frying 2min 80 oil 4ml 2cm segment
2
(Sep. 1990)
Cabbage boiling 20min 150 water 1L cut into a half
okuf & and shred
(Sep. 1990) blanching 5min 150 water 1L
stir-frying 2min 80 oil 5mi cut into a half
and shred
Water dropwort boiling 5min 100 water 1L
" blanching 1min 30sec 100 water 1L
(Oct.1990)
Pepper leaf stir-frying blanching 1min 70 oil 5ml
39 (after blanching) 2min 30sec
(Oct.1990) blanching 1min 30sec 70 water 1L
Kwari pepper stir-frying 4min 90 oil 10ml
#a) 13 boiling (from 8min 90 water 200ml
(Oct.1990) cold water)
Radish stir-frying boiling 4min 200 water 50ml shredding
- (after boiling) frying 1min oil 3ml
(Oct.1990) boiling 10min 200 water 1L dice
steaming 5min 200 water 1L shredding
Garlic stir-frying 4min 100 oil 3ml cut into
la=3 boiling 5min 130 water 500ml three parts
(Oct.1990) baking 4min 100
Edible burdock stir-frying 6min 100 oil 6ml cut into
2o 5cm segment
(Jan.1991) and shred
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Table 2. Composition of radish Kimchi prep-

aration
Ingredients Distribution %

(Scientific name) by weight
Radish 78.0
( Raphanus sativus L)
Red pepper powder 1.8
(Capsicum annuum)
Welsh onion(Allium sativum) 2.5
Garlic(Allium sativum) 1.2
Ginger(Zingiber officinale) 0.3
Sugar 1.8
Salt 1.5
Water 12.9

Table 3. Composition of Chinese cabbage Kim-

chi preparation

Ingredients

Distribution %

(Scientific name) by weight
Salted Chinese cabbage 83.3
(Brassica pekinensis)

Garlic(Allium sativum) 1

Welsh onion 3

(Allium fistulosum)

Ginger(Zingiber officinale) 1

Sugar 0.5
Red pepper powder 1

(Capsicum annuum)

Salt 0.2
Water 10
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Table 4. Contents of insoluble dietary fiber of vegetables in dry weight
(%)
NDF? ADF¥ Cellulose Hemicellulose Lignin
Chives 19.0+0.1" 15.0£0.3 11.1£0.1 4.0£0.5 3.9+0.1
Cabbage 16.6£0.2 14.4+0.1 12.0£0.1 2.2%0.1 2.4+0.2
Red pepper 31.9+0.4 25.4+0.2 23.8+£0.3 6.5+0.4 1.60.2
Leaf lettuce 18.0+0.1 15.3£0.1 12.9+0.2 2.7+0.1 2.4x0.1
Water dropwort 22.2%0.3 14.8+0.1 12.6+0.1 7.4+0.2 2.2+0.3
Pepper leaf 25.0+0.3 15.5+0.1 11.0£0.1 9.5%1.1 4.5+0.2
Kwari pepper 26.4+0.2 15.8+0.2 14.0+0.2 10.6+0.2 1.8+0.2
Green pepper 28.0+0.3 25.4%0.2 20.2+0.3 2.6x0.2 5.2+0.3
Welsh onion,small 16.4+0.1 11.7x0.1 9.1£0.2 4.7+0.1 2.6x0.2
Radish 17.6+0.1 10.9+0.3 83.8+0.1 6.7x0.1 2.1+0.1
Radish leaf 23.0+0.2 14.1£0.2 12.7+0.3 8.9x0.2 1.4+0.1
Garlic 17.2+0.1 15.8+0.1 14.8+0.1 1.4+0.2 1.0x+0.2
Welsh onion, large 11.8+0.1 11.2+0.1 9.0%+0.2 0.6+0.1 2.2x0.1
Edible burdock 27.1£0.1 20.1£0.2 16.9+0.1 7.0+0.3 3.2x0.1
Chinese stalk 17.2+0.1 12.4+0.1 10.9%0.1 4.8+0.2 1.5£0.1
Cabbage leaf 25.8+0.1 20.8+0.1 17.7+0.1 5.0+£0.2 3.1x0.1
average 21.5+4.4 16.6+4.3 14.3£3.5 4.9+0.3 2.3x0.9
1) Mean=S, D.
2) NDF: Neutral detergent fiber = cellulose + hemicellulose + lignin
3) ADF: Acid detergent fiber = cellulose + lignin
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Table 5. Contents of insoluble dietary fiber of vegetables in fresh weight

(%)
NDFY ADF? Cellulose Hemicellulose Lignin Water

Chives 2.13 1.68 1.24(58.2) 0.45(21.1) 0.44(20.7) 88.8
Cabbage 1.21 1.05 0.88(72.7) 0.16(13.2) 0.18(14.1) 92.7
Red pepper 25.80 20.60 19.30(74.%) 5.27(20.4) 1.30( 4.8) 19.0
Leaf lettuce 1.13 0.96 0.81(71.7) 0.17(15.0) 0.15(13.3) 93.7
Water dropwort 1.71 1.14 0.97(56.7) 0.57(33.3) 0.17(10.0) 92.3
Pepper leaf 5.50 3.41 2.42(44.0) 2.09(38.0) 0.99(18.0) 78.0
Kwari pepper 3.67 2.20 1.95(53.1) 1.47(40.1) 0.25( 6.8) 86.1
Green pepper 4.37 3.96 3.15(72.1) 0.41( 9.4) 0.81(18.5) 84.4
Welsh onion, small 1.41 1.01 0.78(55.3) 0.40(28.4) 0.22(16.3) 91.4
Radish 1.76 1.09 0.88(50.0) 0.67(38.1) 0.21(11.9) 90.0
Radish leaf 3.91 2.40 2.16(55.2) 1.51(38.6) 0.24( 6.2) 83.0
Garlic 6.50 5.97 5.59(86.0) 0.53( 8.2) 0.38( 5.8) 62.2
Welsh onion, large 1.18 1.12 0.90(76.3) 0.06( 5.1) 0.22(18.6) 90.0
Edible burdock 6.21 4.60 3.87(62.3) 1.60(25.8) 0.73(11.9) 77.1
Chinese stalk 1.55 1.12 0.98(63.2) 0.43(27.7) 0.14¢ 9.1) 91.0
Cabbage leaf 1.34 1.08 0.92(68.7) 0.26(19.4) 0.16(11.9) 94.8

average 1.45 1.10 0.95(66.0) 0.35(23.6) 0.15(10.4) 92.9

1) NDF: Neutral detergent fiber = cellulose + hemicellulose + lignin

2) ADF: Acid detergent fiber = cellulose + lignin
( ): % in NDF
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Table 6. Effect of cooking methods on fractional contents of insoluble dietary fiber of vegetables in
dry weight

(%)

NDFEF? ADF?® Cellulose Hemicellulose Lignin
Chives
raw 19.04+0.1%a 15.0%+0.3a* 11.1+0.1a 4.0+0.5 3.9£0.1
stir-frying 26.1+1.0b 21.9+0.5b 18.9£0.2b 4.2+0.1 3.0+0.2
Cabbage
raw 16.6+0.2a 14.4+0.1ab 12.0+0.1a 2.2%0.1a 2.4+0.2b
stir-frying 18.4+0.1a 13.4+0.1a 12.0+0.6a 50+£0.1b 1.4+0.1a
blanching 23.1+0.4b 17.0£1.0bc 13.8+0.1a 6.1+0.3c 3.2+0.1c
boiling 25.0+1.5b 19.1+0.3c 17.1£0.3b 5.9+0.2bc 2.0£0.1ab
Water dropwort
raw 22.2+0.3a 14.8%+0.1a 12.6+0.1a 7.4+0.2a 2.2+0.3a
blanching 27.2+0.2b 21.4+0.2b 18.0+0.2b 5.8+0.1b 3.4+0.1ab
boiling 28.6+0.7b 21.8+0.4b 17.6+0.2b 6.840.1b 4.2+0.2b
Pepper leaf
raw 25.0+0.3a 15.5+0.1 11.0x0.1a 9.5%+1.1 4.540.2b
stir-frying 27.6+0.2b 17.5x0.2 14.4+0.1c 10.1+0.1 3.1£0.1a
blanching 28.0+0.1b 15.9+0.5 13.0£0.1b 12.1+1.1 2.9+0.1a
Kwari pepper
raw 26.4+0.2a 15.8+0.2a 14.0+0.2a 10.6 £0.2¢c 1.8+0.2a
stir-frying 39.6x0.4c 30.6%0.4c 25.5+0.1c 9.0x£0.1b 4.1+0.3b
boiling 28.6+0.3b 23.1+£0.3b 19.5+0.2b 5.5+0.3a 3.6+0.2b
Radish
raw 17.6+0.1b 10.9x0.3a 8.8+0.1a 6.7x0.1c 2.1+0.1ab
stir-frying 13.4+0.2a 11.5%+0.6a 10.4+0.1b 1.9+0.1a 1.1+0.1a
boiling 22.0+0.2d 16.0+0.1b 14.4+0.2c 6.0+0.1b 1.6+0.4a
steaming 21.8+0.6d 12.4£0.2a 8.8x0.2a 9.4+0.2d 3.6+0.5b
Garlic
raw 17.2+0.1a 15.8%0.1a 14.8+0.1b 1.4+0.2ab 1.0+0.2a
stir-frying 18.6%+0.1b 18.0+0.2bc 16.8+0.2c 0.6x+0.3a 1.2+0.1a
boiling 22.1+0.2¢ 19.7+0.6c 17.9+0.3d 2.44+0.1b 1.8+0.1a
baking 18.5+0.2b 17.1£0.4ab 13.7+0.1a 1.4+0.2ab 3.4+0.2b
Edible burdock
raw 27.1+0.1 20.1x£0.2 16.9+0.1 7.0+0.3a 3.2+0.1
stir-frying 30.2+1.0 18.0x£0.5 16.0£0.2 12.2+0.1b 2.0x0.4

1) Mean+S. D.

* Means followed by same letter are not significantly different at the level using Duncan’s multiple range test,
2) NDF: Neutral detergent fiber
3) ADF: Acid detergent fiber
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Table 7. Effect of cooking methods on fractional contents of insoluble dietary fiber of vegetables in
dry weight

(%)
NDF? ADF® Cellulose  Hemicellulose Lignin Water

Chives
raw 2.13+0.68%a 1.68+0.13a* 1.24%+0.11a  0.45%0.33a 0.44+0.16 88.8+0.66b
stir-frying 4.05+0.09b  3.39+0.03b 2.93+0.09b 0.65+0.19ab  0.47x0.20 84.5+0.33a
Cabbage
raw 1.21+0.02a 1.05+0.01 0.88+0.03a  0.16+0.09a  0.18+0.00a  92.7%+1.04b
stir-frying 2.06+0.05ab  1.5040.02 1.34+0.03b  0.56+0.04b  0.16+£0.0la 88.8%+2.48a
blanching 1.59+0.01a 1.17+0.01 0.95+0.32a 0.42+0.07ab  0.22£0.00b  93.1=2.21b
boiling 1.20+0.02a 0.92+0.02 0.82+0.09a 0.28+0.03a  0.10+0.00a 95.2+2.11bc
Water dropwort
raw 1.71+0.02a 1.14+0.28a  0.97+0.11a  0.57£0.00b  0.17%+0.00a 92.3%+1.42ab
blanching 2.50+0.00b  1.97+0.00ab 1.66%+0.01b 0.53%+0.00ab  0.31+0.00b  90.8+1.66a
boiling 1.54+0.01a 1.18+0.04a  0.95+0.0la 0.37+0.0l1a  0.23£0.00a  94.6+4.61b
Pepper leaf
raw 5.50+£0.88a  3.41+0.17a  2.42+0.0la 2.09+0.21 0.99+0.00b  78.0+3.25ab
stir-frying 6.68+0.12b  4.24+0.16ab  3.48+0.03b 2.44+£0.11 0.75+£0.00ab  75.8+2.37a
blanching 5.82+0.31a  3.31%£0.19a 2.74%0.0la 2.52+0.39 0.60+0.00a  79.2%+1.34b
Kwari pepper
raw 3.67+0.13a  2.20%0.26a 1.95£0.37a 1.47+0.01b  0.25+0.01a  86.1+0.91b
stir-frying 6.53+0.21b  5.05%£0.37c  4.21+£0.69c  1.49+0.02b  0.68x0.00c  83.5x0.11la
boiling 3.80+0.31a 3.07x0.2l1b  2.52+0.11b  0.73x0.0la  0.48+0.00b  86.7%+0.21b
Radish
raw 1.76£0.01 1.09+0.01 0.88+0.00a  0.67+0.00b 0.21£0.00ab  90.0£1.37
stir-frying 1.45+0.01 1.24+0.01 1.12+0.01b  0.21£0.00a  0.12%0.00a 89.2+1.65
boiling 1.58+0.01 1.15+£0.01 1.04+0.01b  0.43+0.00ab  0.12+0.00a 92.8+1.42
steaming 1.87+0.01 1.07+£0.01 0.76+0.0l1a  0.81+0.00b  0.31=0.00b 91.4+1.77
Garlic
raw 6.50+0.352 5.97+0.72a  5.59%0.12a 0.53+0.00ab  0.38£0.00a  62.2+1.45b
stir-frying 8.39+0.93b 8.12+0.12b  7.58+0.04c 0.27+0.00a 0.54+0.00ab 54.9%x1.01a
boiling 7.98+0.49ab 7.11+0.96b  6.46+0.67b  0.87+0.00c  0.65+0.00b  63.9%+0.94b
baking 8.49+0.15b  7.85+0.11b  6.29+0.43b  0.64%+0.00b  1.56+0.0lc  54.1*0.8%
Edible burdock
raw 6.21+0.97a  4.60+0.0la  3.87+0.28a  1.69+0.0la 0.73£0.00 77.1+1.37b
stir-frying 9.39+0.28b  5.60+0.02b  4.98+0.01b  3.80%0.01b 0.62+0.00 68.9+1.74a

* Means followed by same letter are not significantly different at the level using Duncan’s multiple range test.

1) Mean+S. D.

2) NDF: Neutral detergent fiber
3) ADF: Acid detergent fiber
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Table 8. Effect of Kimchi fermentation on fractional contents of insoluble dietary fiber of vegetables
(%, dry weight basis)

NDF? ADF® Cellulose Hemicellulose Lignin
Radish 17.6+0.1Ya 10.9+0.3 8.8+0.1 6.7+0.1 2.1x0.1
Radish Kimchi 19.7£0.1b 12.0+0.2 9.5+0.1 7.7+0.3 2.5%0.2
Radish leaf 23.0+0.2a* 14.1£0.2 12.7+0.3 8.9%+0.2 1.4+0.1
Radish leaf Kimchi 26.3+0.2b 15.4+0.3 13.9+0.1 10.9+0.3 1.7£0.2
Chinese cabbage
stalk 17.2+0.1 12.4+0.1 10.9£0.1 4.8+0.2 1.5+0.1
leaf 25.8+0.1 20.8+0.1 17.7£0.1 5.0+0.2 3.1+0.1
average 21.5+4.4 16.6+4.3 14.3+3.5 4.9+0.3 2.3£0.9
Chinese cabbage Kimchi
stalk 21.0£0.2 19.6+£0.2 18.1+0.1 1.4+0.1 1.5+0.2
leaf 27.0+0.2 21.4+0.2 19.2+0.1 56+0.1 2.2+0.2
average 24.0+3.2 20.5+1.1 18.7+0.7 3.5+2.2 1.9+0.6

1) Mean + S. D.
2) NDF: Neutral detergent fiber
3) ADF: Acid detergent fiber

* Means followed by same letter are not significantly different at the level using Duncan’s multiple range test.
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