J East Asian Soc Dietary Life

24(1): 28~41 (2014)

wwojekn ekl A gets)

Studies on Composition of Dietary Fiber in Vegetables

28

Soo0-Kyung Kye

Dept. of Medical Consilience, Graduate School, Dankook University, Gyeonggi-do 448-701, Korea

ABSTRACT

The distinctive physiological effect of dietary fiber in the body were studied according to contents and characteristics of
each fiber component. In the present study, the composition of fiber in vegetables was investigated, and the effect of heat
treatments on fiber content was studied. Contents of total pectin were 0.89~2.75 g/100 g on dry weight basis, with most
contents from 1~2 g/100 g. The hot water soluble pectin (HWSP) content of vegetables ranged from 0.33~0.98 g/100 g,
sodium hexametaphosphate soluble pectin (HXSP), from 0.29~0.81 g/100 g and HCI soluble pectin(HCLSP), from 0.30~1.40
g/100 g. HCLSP showed the greatest variation according to the type of vegetables. Every vegetable types showed similar
contents of these three pectic fractions. Fiber contents of vegetables ranged from 8.8~23.8% for cellulose, 0.6~10.6% for
hemicellulose, 1.0~5.2% for lignin, 10.9~25.4% for acid detergent fiber (ADF) and 11.8~31.9% for neutral detergent fiber
(NDF) on dry weight basis. Especially, peppers showed higher contents of NDF than the other vegetables. It was found that
a great portion of NDF, which is total insoluble dietary fiber, was composed of cellulose since cellulose constituted 63% of
NDF. Heat treatment reduced total pectin content in all vegetables regardless of the heating methods and the greatest reduction
was observed upon boiling. HWSP content increased, whereas HXSP and HCLSP contents decreased. Heat treatment increased
the NDF, ADF and cellulose contents, and most changes were due to changes in cellulose content. The values of hemicellulose
and lignin showed irregular pattern upon heating. Contents of total dietary fiber (TDF) were 1.20~7.11% on fresh weight
basis. Garlic, edible burdock and pepper leaf showed higher contents of TDF than other vegetables. It was found that a great
portion of TDF was composed of insoluble dietary fiber.
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1. &Y M= Table 1. Korean vegetables used in this study
= AN AR A d=ele] BEshe 15F e Korean name English name Scientific name
T2 FdFY AR AE Bl 2ol ALES ¥t 9 ol 3= Cabbage Brassica oleracea L.
2P, 7k e Al AR A Tste] AHe: Hj S Chinese cabbage  Brassica pekinensis
SR, e aFe Axd dHE Faskn 1 WHeS FE Chives Allium tuberosum Rottl. E.R.
Table 12} 2Tt 4 Edible burdock Arctium lappa L.
nl= Garlic Allium sativum L.
22Xl g FaF Green pepper Capsicum annuum L.
GAE] el whE Aol Rl FEFE dokrr] st uFY Pepper leaf Capsicum annuum L.
Gt e Qom 4] ks Bt I = - . Capsicum annuum L. var.
ANE A2ES Do Bt g AelE sk e Kveri pepper e
T QL5 B7RIEE A A, B2 7R A A2 Leaf lettuce Lactuca sativa
= 7PgollA dsl= Ex7] WE(Table 2)3F 22 2o = Radish Raphanus sativus L.
2 FEo]7](boiling), BIX]7](blanching), %|7](steaming), 7] i Radish leaves Raphanus sativus L.
(stir-frying), w7](baking)E 3stTh A7t <v] A2 & Fr2 15571) Red pepper(dried)  Capsicum annuum L.
3l AFsk7] Ad Bl R =S W2 Fation, 29 )y Water dropwart Oenanthe japonica(Bl.) Dc
propane gasS AH8-SI3 L, F24] A]2] 7| stainless steel =} Welsh onion(large)  Allium fistulosum L.
pot=r, A4 EAe] 71T frying pans AHE-SH3 A Welsh onion(small) Allium fistulosum L.
Table 2. Heat treatment conditions of vegetables
Vegetables Heating methods Heating time Weight(g) Heat mediator Sample form
Boiling 20 min 150 Water 1 L
Cabbage Blanching 5 min 150 Water 1 L Cut into a half and shred
Stir-frying 2 min 80 Oil 5 mL
Chives Stir-frying 2 min 80 Oil 4 mL 2cm segment
Edible burdock Stir-frying 6 min 100 Oil 6 mL Cut into Scm segment and shred
Stir-frying 4 min 100 Oil 3 mL
Garlic Boiling 5 min 130 Water 500 mL  Cut into three parts
Baking 4 min 100
Stir-frying 4 min 90 Oil 10 mL
Kwari
pepper (ﬁomB:;iiin“iv ator) 8 min 90 Water 200mL
Stir—frying 2 mip 30 sec 70 0il 5 mL
Pepper leaf (after blanching) blanching 1 min
Blanching 1 min 30 sec 70 Water 1L
Gfer by bofing 4 min 20 gnamp  Sheddme
Radish Boiling 10 min 200 Water 1 L
Dice(2x2x0.5 c¢cm) shredding
Steaming 5 min 200 Water 1 L
Water Boiling 5 min 100 Water 1 L ]
dropwort Blanchin 1 min 30 sec 100 Water 1 L Cut into_oem segment
g
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NDF+= AACC(American Association of Cereal Chemist)®l|
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1. A2l et M3

ABE AREE 1539 Aase] 7, A, 2ed,
Z3) 8 9 2ol e Table 3904 B ule} 2l

7E Ao FE TS FE 83~93.7% JEE vlf-

Table 3. Proximate analysis of the vegetables (%)
Vegetables Moisture Crude fat Crude protein Crude ash Crude fiber
Cabbage 92.7+0.5" 0.840.3 1.540.1 1.040.2 0.6+0.1
Chinese cabbage 92.9+0.7 0.3+0.1 2.0+0.1 0.4+0.1 0.6+0.1
Chives 88.8+0.2 0.5£0.1 4.0£1.0 0.8+0.1 1.0+0.2
Edible burdock 77.1£0.1 0.5£0.2 2.5+0.2 0.8+0.2 2.3+0.2
Garlic 62.2+0.3 0.6+0.0 2.8+0.1 1.3£0.2 2.4+0.3
Green pepper 84.4+0.3 0.5+0.2 2.2+0.1 0.7+0.1 2.9+0.2
Kwari pepper 86.1+0.3 0.4+0.2 3.0+0.1 0.5+0.2 1.8+0.1
Leaf lettuce 93.7£1.0 0.5£0.1 1.8+0.1 0.7+0.1 0.3£0.1
Pepper leaf 78.0+0.1 1.0+0.3 3.9+0.2 3.0+0.1 3.4+0.2
Radish 90.0+£1.1 0.5£0.1 1.8+0.1 0.6+0.1 0.6+0.2
Radish leaf 83.0+£0.4 0.7£0.0 2.6+0.1 1.240.2 1.4+0.3
Red pepper 19.0+0.1 12.2+0.4 8.0+0.5 5.3+0.3 20.3+0.4
Water dropwort 92.3+0.2 1.1£0.1 2.0£0.2 0.5+0.0 0.8+0.1
Welsh onion(large) 90.0+0.5 0.6+0.2 1.2+0.2 0.6+0.1 0.6+0.1
Welsh onion(small) 91.4+0.8 0.6+0.1 1.5+0.2 0.5+0.0 0.7+0.1

Y Mean+S.D.
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Table 4. Contents of pectic substances of vegetables in dry weight (g/100g)
HWSP" HXSP? HCLSP? Total pectin®
Cabbage 0.43+0.077% 0.29+0.01% 0.48+0.04° 1.20+0.05
Chinese cabbage
Stalk 0.98:0.02 0.81+0.02 0.68+0.04 2.47+0.02
Leaf 0.81+0.04 0.70+0.01 1.24+0.01 2.75+0.01
Average 0.90+0.10% 0.78+0.09° 0.96+0.05° 2.64+0.02
Chives 0.48+0.02° 0.42+0.05 0.37+0.01° 1.27+0.02
Edible burdock 0.65+0.01% 0.37+0.05" 0.40+0.03* 1.4240.04
Garlic 0.89+0.01°¢ 0.37+0.01° 0.35+0.02° 1.61£0.01
Green pepper 0.63£0.05% 0.55+0.03° 0.40+0.01° 1.58+0.01
Kwari pepper 0.55+0.02% 0.60+0.01° 0.42+0.04° 1.57+0.02
Leaf lettuce 0.33+0.03" 0.400.01° 0.36+0.05" 1.09+0.02
Pepper leaf 0.55+0.02° 0.49+0.04% 0.36+0.02° 1.40+0.03
Radish 0.49+0.02 0.41+0.02° 1.40+0.04¢ 2.30+0.04
Radish leaf 0.51£0.01° 0.35+0.01* 0.40+0.06" 1.26+0.03
Red pepper 0.48+0.06° 0.42+0.02" 0.33+0.03" 1.23+0.04
Water dropwort 0.40+0.01* 0.35+0.02% 0.49+0.01* 1.24+0.01
Welsh onion(large) 0.450.03% 0.37+£0.02° 0.43+0.02° 1.250.02
Welsh onion(small) 0.33+0.03% 0.26£0.01° 0.30+0.02° 0.89+0.01

Y HWSP : Hot water soluble .
? HXSP : Sodium hexametaphosphate soluble pectin.

3 HCLSP : HCI soluble .

Y Total pectin = HWSP + HXSP + HCLSP.

3 Mean+S.D.

Means in a column followed by different superscripts are significantly different by Duncan's multiple range test(p<0.05).



24(1): 28~41 (2014)

velen g, olejgh AT RE wjF F7]9k dof EAst
€ ddo 540 b5 &+ 3

ZE Aol @4 7HEA Al 3RS 0.33~0.98 g/100 g
of MR w5 271A 7P EA vehgeH, e A
Tl A 71 e Ao vElth Q14 7H HE ke
0.29~0.81 /100 g W= wiF Z71A 714 A et
won, ¢Sl 7 GHA JERsith d4F 7HeA '
HEEE 0.30~1.40 g/100 g M= FollA 7P =gkon,
AatlA 7hE sk, Al 7] Y 28 oA G4k 7F
4 Helo] i TR wet 7P 2 ApolE Hol FUoh

;1

A2Fel Mol § 24 33

Cha et al(2003) 5] E3t Hujide] HAel 23 aaF
< water soluble pectin 65 mg, sodium hexameta soluble pec-
tin 37 mg, HCI soluble pectin 423 mg/100 g fresh weight=
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Kang et al(2000)2] A7 Az}, U7t 759 el &5Fo]
WSP(= HWSP) 64.27, HMP(= HXSP) 25.5, HSP(= HCLSP)

7t A o] ARE 71 Al = HE e uls, 99, ;1 88.7, total pectin 17845% 4, ¥ Avle}l Blw A] HWSP<}
9 SollA B/ vehgton], X, A}, g3 njve] & total pectin HJ 59} W52 3, HXSP= %3], HCLSPE -
A SEA YEPst(Table 5). &< 152 & & §Heko] Q¥ vl s Bk

£ A kel v3] dA5] =2 AL UxE e R Y]
ozl S3] B FiE ko] 711k Ao e 2 2) 234 Ao|MRa EE

Table S. Contents of pectic substances of vegetables in fresh weight

(mg/100g)

HWSPY HXSP? HCLSP? Total pectin®

Cabbage 31.4+0.1Y 21.240.5 35.0+0.1 87.6+0.6
Chinese cabbage

Stalk 88.2+1.0 72.9+0.3 61.2+0.2 222.3£1.0

Leaf 42.1+0.3 36.4+0.5 64.5£0.6 143.0+0.9

Average 65.2+1.7 54.7£1.3 62.9+1.5 182.8+1.1
Chives 53.8£1.5 47.0+£0.2 41.4+0.2 142.2+0.9
Edible burdock 148.9+0.5 84.7+0.2 91.6+1.1 325.0 +0.9
Garlic 336.4+3.4 139.940.3 132.342.2 608.6=1.9
Green pepper 98.3%1.5 85.8+0.2 62.4+0.6 246.5+1.4
Kwari pepper 76.5+1.1 83.4+1.3 58.3+0.3 218.2+1.2
Leaf lettuce 20.8+0.1 25.2+0.3 22.7+0.2 68.7+0.2
Pepper leaf 121.0+0.8 107.8+2.4 79.2+0.9 308.0+1.9
Radish 49.0£0.2 41.0+0.3 140.0+0.2 230.0+0.3
Radish leaf 86.7+0.7 59.5+1.4 68.0+2.8 214.2+2.0
Red pepper 388.8+2.9 340.2+2.7 267.3+1.9 996.3+2.4
Water dropwort 30.8+0.1 27.0+0.1 37.740.1 95.5+0.1
Welsh onion(large) 45.0+0.3 37.0+£0.6 43.0£2.0 125.0«1.5
Welsh onion(small) 28.4+0.1 22.3+0.4 25.840.2 76.5+0.4

Y HWSP : Hot water soluble pectin.

» HXSP : Sodium hexametaphosphate soluble pectin.
» HCLSP : HCI soluble pectin.

Y Total pectin = HWSP + HXSP + HCLSP.

% Mean+S.D.
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Table 6. Contents of insoluble dietary fiber of vegetables in dry weight (%)
Cellulose Hemicellulose Lignin NDF? ADF?
Cabbage 12.0+0.1%9(72.7) 2.2+0.1%%(13.2) 2.420.2°(14.1) 16.6+0.2" 14.4+0.1
Chinese cabbage
Stalk 10.9+0.1(63.2) 4.8+0.2(27.7) 1.5+0.1( 9.1) 17.220.1 12.4+0.1
Leaf 17.740.1(68.7) 5.0£0.2(19.4) 3.1£0.1(11.9) 25.840.1 20.8+0.1
Average 14.3+3.5°%(66.0) 4.9+0.3%" (23.6) 2.3£0.9%(10.4) 21.5+4.4 16.6+4.3
Chives 11.1£0.1%(58.2) 4.0+0.5¢ (21.1) 3.9£0.1% (20.7) 19.0+0.1 15.0£0.3
Edible burdock 16.9+0.1° (62.3) 7.0£0.3% (25.8) 3.2+0.1° (11.9) 27.1£0.1 20.1+0.2
Garlic 14.84+0.1°*(86.0) 1.4£0.2™° ( 8.2) 1.0£0.2%( 5.8) 17.240.1 15.8+0.1
Green pepper 20.2+0.37 (72.1) 2.6£0.2° ( 9.4) 5.2+0.3" (18.5) 28.0+0.3 25.4+0.2
Kwari pepper 14.0£0.2°° (53.1)  10.6£0.2' (40.1) 1.840.2 ( 6.8) 26.4+0.2 15.8+0.2
Leaf lettuce 12.940.2° (71.7) 2.740.1° (15.0) 2.4+0.1%(13.3) 18.0£0.1 15.3+0.1
Pepper leaf 11.0£0.1° (44.0) 9.5+1.1' (38.0) 4.5+0.2%(18.0) 25.0£0.3 15.5+0.1
Radish 8.8+0.1%(50.0) 6.7+0.1% (38.1) 2.1£0.1° (11.9) 17.6+0.1 10.9+0.3
Radish leaf 12.7+0.3%(55.2) 8.9+0.21(38.6) 1.4£0.1%" ( 6.2) 23.0£0.2 14.140.2
Red pepper 23.8+0.38 (74.8) 6.5£0.4% (20.4) 1.6£0.2* ( 4.8) 31.9+0.4 25.4+0.2
Water dropwort 12.6+0.1% (56.7) 744028 (33.3) 2.240.3° (10.0) 222403 14.8+0.1
Welsh onion(large) 9.0+£0.2%(76.3) 0.6£0.1%( 5.1) 2.240.1° (18.6) 11.840.1 11.240.1
Welsh onion(small) 9.120.2%(55.3) 4.7+0.1%" (28.4) 2.6£0.2"(16.3) 16.440.1 11.740.1

Y Mean+S.D.

? NDF : Neutral detergent fiber = Cellulose + Hemicellulose + Lignin.
» ADF : Acid detergent fiber = Cellulose + Lignin.
9 Means in a column followed by different superscripts are significantly different by Duncan's multiple range test(p<0.05).

() : % in NDF.
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B9 37, EY 4%, 79 A7 5

tefet QIakEe] 2H8-8l7] wliolth Herranz et al(1981)

2o A 2R AR ek Aol 4§ Gl Aol 9l
Qo B3} o] 529 S Alo]o| A= NDF, ADF, cellulose

I EDEENRENEE
60% - L % \\ _
40%
20%
% A B C D E F H I
Vegetables
[ | Cellulose N Hemicellulose Lignin
Insoluble dietary fiber(= NDF) = Cellulose + Hemicellulose + Lignin
A : Cabbage B : Chinese cabbages C : Chives
E : Garlic F : Green pepper G : Kwari pepper
I : Pepper leaf J : Radish K : Radish leaf
M : Water dropwart N : Welsh onion(large) O : Welsh onion(samll)
Fig. 1. Contents of insoluble dietary fiber of vegetables in dry weight.
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Table 7. Effect of heat treatment on fractional contents of pectic substances of vegetables

A+ 4

HOoFA o} RATHEETE

(mg/0.5g AIS)

HWSPY HXSP? HCLSP? Total pectin®

Cabbage

Raw 3.55+0.01%® 2.49+0.04" 3.97+0.01° 10.01

Stir-frying 4.11£0.02° 2.32+0.01° 3.10£0.04° 9.53

Blanching 3.85+0.05° 2.13+0.02° 3.22+0.02° 9.20

Boiling 3.80+0.01° 1.62+0.01° 2.56+0.01° 7.98
Chives

Raw 3.01£0.02° 2.67+0.04° 2.34+0.01° 8.02

Stir-frying 3.2940.03° 2.50+0.01° 1.92+0.02° 7.71
Edible burdock

Raw 5.83+0.04° 3.27+0.02° 3.6140.03° 12.71

Stir-frying 6.43+0.02° 2.56+0.01° 2.72+0.01° 11.71
Garlic

Raw 7.92+0.04° 2.30+0.01° 3.08+0.02° 14.30

Stir-frying 8.75+0.01° 2.97+0.02° 2.29+0.01° 14.01

Boiling 8.40+0.01° 2.66+0.02° 2.49+0.02° 13.55

Baking 8.8620.02° 2.70+0.01° 2.16£0.01° 13.72
Kwarl pepper

Raw 3.29+0.02° 3.5940.01° 2.5240.06° 9.40

Stir-frying 3.65+0.02° 3.40+0.01% 2.04+0.02° 9.09

Boiling 3.71£0.01° 3.2240.01° 1.98+0.03° 8.91
Pepper leaf

Raw 3.90+0.05° 3.44+0.02° 2.56+0.01° 9.90

Stir-frying 4.51+0.01° 2.42+0.02° 2.28+0.03° 9.21

Blanching 4.50+0.04° 2.73+0.02° 2.2740.01° 9.50
Radish

Raw 3.81+0.02° 3.22+0.04° 10.9620.02° 17.99

Stir-frying 4.98+0.02° 2.96+0.01° 9.12+0.01° 17.06

Boiling 4.40+0.01° 2.72+0.02° 9.08+0.02° 16.20

Steaming 4.86+0.03° 3.01£0.01° 9.630.01° 17.50
Water dropwort

Raw 2.46+0.05° 2.15+0.02° 2.96+0.02° 7.57

Blanching 2.85+0.03% 1.77+0.03° 2.58+0.01° 7.20

Boiling 3.01+0.01° 1.91+0.02° 2.06+0.01° 6.98

1)
2)
3)
4
5)

HWSP: Hot water soluble pectin.

HXSP: Sodium hexametaphosphate soluble pectin.

HCLSP: HCI soluble pectin.

Total pectin = HWSP + HXSP + HCLSP.

Mean+S.D.

Means in a column followed by different superscripts are significantly different by Duncan’s multiple range test(p<0.05).
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Table 8. Effect of heat treatment on fractional contents of insoluble dietary fiber of vegetables in dry weight (%)

Cellulose Hemicellulose Lignin NDF? ADF?

Cabbage

Raw 12.0+0.1M° 2.2+0.1* 2.4+0.2° 16.6+0.2° 14.4+0.1°

Stir-frying 12.0+0.6° 5.0+0.1° 1.4+0.1° 18.4£0.1° 13.4+0.1°*

Blanching 13.8+0.1° 6.1£0.3° 3.240.1° 23.1+0.4° 17.0+1.0"

Boiling 17.1£0.3° 5.940.2% 2.0£0.1% 25.0+1.5° 19.1+0.3°
Chives

Raw 11.1£0.1° 4.0+0.5° 3.9+0.1° 19.0+0.1% 15.0+0.3

Stir-frying 18.9+0.2° 4.2+0.1° 3.0£0.2° 26.1+1.0° 21.9+0.5°
Pepper leaf

Raw 11.0+0.1° 9.5+1.1° 4.5+0.2° 25.0+0.3" 15.5+0.1%

Stir-frying 14.4£0.1° 10.1£0.1° 3.1£0.1° 27.6£0.2° 17.5+0.2°

Blanching 13.0+0.1° 12.1£1.1% 2.9+0.1° 28.0+0.1° 15.9+0.5°
Water dropwort

Raw 12.6+0.1° 7.4+0.2° 2.240.3" 22.2+0.3" 14.8+0.1%

Blanching 18.0£0.2° 5.840.1° 3.420.1" 27.240.2° 21.4+0.2°

Boiling 17.6+0.2° 6.8£0.1° 4.2+0.2° 28.6+0.7° 21.8+0.4°
D MeantS.D.

? NDF : Neutral detergent fiber.
3 ADF : Acid detergent fiber.

» Means in a column followed by different superscripts are significantly different by Duncan’s multiple range test(p<0.05).



38

N

o

HOoFA o} RATHEETE

Table 9. Effect of heat treatment on fractional contents of insoluble dietary fiber of vegetables in dry weight (%)
Cellulose Hemicellulose Lignin NDF? ADF?

Edible burdock

Raw 16.9+0.1"° 7.0£0.3*Y 3.240.1° 27.1£0.1° 20.1£0.2°

Stir-frying 16.0+£0.2* 12.240.1° 2.0+0.4° 30.241.0° 18.0+0.5
Garlic

Raw 14.8+0.1° 1.4+0.2% 1.0+0.2° 17.240.1* 15.8+0.1°

Stir-frying 16.8+0.2° 0.6+0.3" 1.2£0.1° 18.620.1° 18.0+0.2%

Boiling 17.9+0.3¢ 2.4+0.1° 1.8+0.1° 22.140.2° 19.7+0.6°

Baking 13.7£0.1° 1.420.2% 3.4£0.2° 18.5+0.2° 17.1£0.4%
Kwarl pepper

Raw 14.040.2° 10.6+0.2° 1.840.2° 26.4+0.2° 15.8+0.2°

Stir-frying 25.5+0.1° 9.0£0.1° 4.1+0.3° 39.6+0.4° 30.6+0.4°

Boiling 19.5+0.2° 5.540.3" 3.6+0.2° 28.6+0.3° 23.1+0.3°
Radish

Raw 8.8+0.1° 6.740.1° 2.1£0.1* 17.6+0.1° 10.9+0.3*

Stir-frying 10.4+0.1° 1.940.1° 1.1£0.1° 13.4+0.2° 11.5+0.6°

Boiling 14.440.2° 6.0+0.1° 1.6+0.4° 22.0£0.2° 16.0+0.1°

Steaming 8.8+0.2° 9.4+£0.2¢ 3.6£0.5 21.840.6° 12.4£0.2°
D Mean+S.D.

? NDF : Neutral detergent fiber.
» ADF : Acid detergent fiber.

Y Means in a column followed by different superscripts are significantly different by Duncan’s multiple range test(p<0.05).
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Table 11. Total dietary fiber and crude fiber contents in

IDEV SDF? TDF? fresh vegetables (%)
Cabbage 1.21(93.1) 0.09 1.30 TDE) P Ter;I/EF
Chinese cabbage
Cabbage 1.30 0.6 2.7
Stalk 1.55(87.6) 0.22 1.77
Chinese cabbage
Leaf 1.34(90.5) 0.14 1.48
Stalk 1.77 0.6
Average 1.45(90.0) 0.18 1.63 a
Leaf 1.4
Chives 2.13(93.8) 0.14 227 ca 8
Edible burdock 6.21(95.0) 0.33 6.54 Average 1.63 272
Garlic 6.50(91.4) 0.61 7.11 Chives 2.27 1.0 227
Green pepper 437(94.6) 0.25 16 Edible burdock 6.54 23 2.84
Kwari pepper 3.67(94.3) 0.22 3.89 Garlic 7.1 2.4 2.96
Leaf lettuce 1.13(94.2) 0.07 1.20 Green pepper 4.62 29 1.59
Pepper leaf 5.50(94.7) 031 5.81 Kwari pepper 3.89 1.8 2.16
Radish 1.76(88.4) 0.23 1.99 Leaf lettuce 1.20 0.3 4.00
Radish leaf 3.91(94.9) 0.21 4.12 Pepper leaf 581 34 171
Red pepper 25.80(96.3) 1.00 26.80 Radish 1.99 0.6 3.32
Water dropwort 1.71(94.5) 0.10 1.81 Radish leaf 4.12 1.4 2.94
Welsh onion(large)  1.18(90.1) 0.13 131 Red pepper 26.80 203 1.32
Welsh onion(small)  1.41(94.6) 0.08 1.49 Water dropwort 1.81 0.8 226
Y IDF : Insoluble dietary fiber(NDF = Cellulose + Hemicellu- Welsh onion(large) 1.31 0.6 2.18
lose + Lignin). Welsh onion(small) 1.49 0.7 2.13

? SDF : Soluble dietary fiber(Pectic substances).
» TDF : Total dietary fiber = IDF + SDF.
() : % IDF in TDF

Y TDF : Total dietary fiber = IDF + SDF.
» CF : Crude fiber.
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