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Abstract

Change on the structural carbohydrate(several fiberous components) was determined by vegetables(crown daisy
and butterbur)-cultivated in Ulsan, Kyungnam, Korea-as its stage of maturity developed. Samples were separated
into leaf and stem, which were dried at 70°C for 24hr, and ground to pass a Imm screen. They were subjected to
moisture, crude protein, crude fat and several dietary fiber-DF(dietary fiber, include unavaible components), NDF
(neutral detergent fiber), ADF(acid detergent fiber), lignin, hemicellulose, cellulose and protein corrected NDF(c-NDF),

IDF(indigestible fiber, include lignin, hemicellulose and celtulose). In general, structural carbohytrate(several dietary

fiber) of vegetable was affected by the growth stage. In case of crown daisy and butterbur, dietary fiber in leaf was

higher than DF in stem.
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Table 1. Chemical properties of the soil at the experimental field

om? Available

Exchangeable cation(me/100g)

pH"

(%) P:0s(ppm) K Ca

Requirement of limestone
EC(ds/m)”
Mg (ds/m) (kg/10a)

5.6 24 142 0.42 42

0.9 015 89

UpH soil sample and H;O ratio is 1:5.
’Organic matter,
IElectronic conductivity.
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- = Mean temperature(’C)
—8— Sunshine duration(hr)

Date

April 26

May 1n

Crown daisy May 17
May 24

April 26

May 11

Butterbur May 17
May 24

-, ND(not detect)

7} 95% EtOH 10ml2 % , 10ml aceton2. & I
S % dry ovenol ] 2% & g zehda 23F
& 243ke Adstdth

(3) 4o} f(dietary fiber, DF)= TDF# 2] A cell wall
o AgE zuwAy 232S A7 Ao A7
= AANAA e dasd AR A EASAHS]

(4) NDF, ADF, ADL& Van Soests#[7]& &3
AOAC[1]ol Z&ata. ot odabgol ohd f14#=(1500G/
15min) % filter sticko.2 AN g AAsL Hxste

Abat e

(5) Celluloset= Southgatel[5]& Ab&std £8L ¢
AEste At Azeted ALt SR

(6) Hemicellulose<: NDFol| A ADFE 7+8ho] Al 4kal s

5 =
E £
=] L
x o«
Leaf length Leaf width  Stem m length
6.35 2.05 6.58
- - 248
215 6.095 1739
- - 17.54
1146 2018 10.18
14.28 244 17.28
18.34 3235 14.89
1448 21.99 22.88
cHil.
(7) IDFE cellulose, hemicellulose, lignin®] o2 T
3FA TH5).
(8) -NDF& NDFe| binding® @98 245t

NDFol A 7rste) RA & FAHT.

2. EARA
ANOVASH A7) = SAS program.2 o4 24
S AA FHo-

= =
1. %70 oj9iel Yetae
A A5 Aol Bl gAE £ g o
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Table 3. Chemical composition of crown daisy and butterbur (%,DM)

. Moisture Crude fat Crude protein
Parts Sampling date - - -
Crown daisy Butterbur Crown daisy Butterbur Crown daisy Butterbur
...... Wet % -oeenr vecere DM% -+ oo

L 26 April 91.20 89.80 553+0.14 6.19°+0.01 25.68+0.02 19.36 +0.06
e 11 May 91.45 88.81 429+0.24 6.38°£0.36 23.96+0.02 19.14+0.01
a 17 May 89.41 85.80 427+0.29 7.50°+0.33 24.77+0.23 20.4010.32
f 24 May 91.28 85.88 4.22+0.08 8.40°+0.34 24.53+0.29 2258+091

Mean=5D 90.80+1.02 8757°+2.04 458+0.64 712°41.03  24.74*+072  2037°+157
S 26 April 94.33 93.95 4.07+0.06 500°+£0.01 553+0.02 8.59+0.06
t 11 May 94.19 93.91 411£086 445°+0.94 50720.01 853+0.23
e 17 May 92.58 93.28 353+0.14 232°+0.29 6.6410.07 6.13+0.01
m 24 May 91.93 9240 329+0.24 1.554+0.01 429+0.24 6.30+0.36

Mean*SD 93261119  93.39"+0.73 3751041 3.33°+1.66 5.38°+0.98 7.39°+1.36

#cdand*® means in the treatment with different superscripts differ significantly (p<0.05).
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Table 4. Compostion of Structureal carbohydrate of crown daisy (%, DM)

Parts °TPHOg  \ppi o ADFY  ADLY  Cellulose D€M™ ppy DP? oNDFY  TDF

date cellulose
2% Apl D067 3527 1764 1991 15.40 52.95 60.08 123 2562
p +008  +006  +002 1039 +0.06 +073 4001 007 012
1 Ma 5134 3614 17.65 2167 15.20 5452 62.35 4274 26.97°
Y 4049 4003 026 +0.34 +0.47 024  £002 1025 +0.18

L

. 17 Ma 5144 36.21 2238 27.86 1233 62.57 62.99 4299 30.88"
i Yo ox001  +002  +030 +£0.02 +0.30 +047 1002 041 +0.42
f ot M 5354 3919 2467 28.69 1435 67.71 63.64 4359 33.46°
¥ 41032 067 +014 +0.12 +0.61 +039  +036 10.16 +0.10
Mean 5107 3670 2059 2453 1432 5944 6227 4218 29.22*
+8D +124  +171 1352 +4.39 +1.40 +694  +155  +298 4361
26 Apr] 4522 3384 651 2734 11.38 4523° 4746 4413 17.67°
Pt 4318 4003 +0.03 +0.18 +0.17 +037  +003  +017 031
1 Ma 4869° 3352 6.52 27.88 1517 1957 4737 4539 21.40°
S Y 4029  +045 4016 +0.06 +0.63 £130  +004 024 10.21
t 7 M 50.75° 3544 852 27.07 1531 5090"  47.60 4613 22.94°
e A 4012 +022 4026 +0.62 043 +0.60 £011 4028 +0.45
m 24 Ma 5204° 3506 832 2757 16.89 5287 4824 463 2833
Y 4006 +049 4039 10,62 £0.92 £1.09  +058  +280 +0.24
Mean  49.18° 3447 747 27.47 14.69 49.64°  47.67" 45.49 2259°
+SD +298 +093 £1.10 4034 +2.34 £324 +039  +099  +442

NDF, neutral detergent fiber. ADF acid detergent fiber. JADL, acid detergent lignin. IDF, indigestible dletery fiber including of
ADL, Cellulose and hemicellulose. "DF, dietary fiber. “c-NDF, protein corrected neutral detergent fiber. "TDF, total dietary fiber
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0.668X(r=0.94, p<0.01)2 T=9] F4-& Yelgz, ND
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9 Y=-63.60+2.52X(r=0.85, p<0.0D)E EF 159 F9]
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Table 5. Composition of structureal carbohydrate of butterbur (%, DM)
Parts  CAMPHNS  \pEv ADEY ADLY  Cellulose €™ [DpY DF’  ¢NDF’  TDF
date sellulose

2% April 58.43 43.95° 20.23° 19.11 14.48 53.82° 50.49 48.81° 24.81°

p +0.01 +0.01 10.06 +0.35 £0.10 +0.73 +0.07 +0.01 +0.53

11 Ma 60.8 44.78° 20.71° 2043 16.02 57.16° 53.30 50.33* 24.44°

Y +0.69 019 10.01 +0.16 +0.71 +0.24 £0.01 +0.56 1+5.63

L

e 17 Ma 61.09 46.65° 23.21° 24 84 14.44 62.49° 54.23 54.02* 295°

a ¥ +0.12 +0.12 +0.10 +0.92 +0.15 +0.47 +0.02 10.62 +0.58
f 24 Ma 61.19 47.23° 26.28" 26.23 13.96 66.47° 56.87 56.20° 33.7°

y +0.68 +0.01 +0.29 +0.06 +0.86 +0.39 +0.02 +0.02 +0.44

Mean 60.38" 45.65" 22,61 22,65 14.73 59.99" 53.72% 52.34 28.11"

+SD +1.31 +1.54 +2.78 +342 +0.90 +5.61 12,63 +3.38 +4.38

% April 43.95 3743 8.54 32.71 6.52 4777 4843 53.26 17.69°

P +0.01 +0.24 1014 +0.09 +017 +0.37 +0.18 +0.30 +0.36

11 Ma 4478 37.75 945 32.74 7.03 49.22° 48.80 53.34 18.49°

S Y £0.19 +0.02 +0.18 1077 +0.63 +1.20 +0.23 +013 +0.55

t 17 Ma 47.65 41.58 10.27 35.14 6.07 51.48° 4923 53.9 22.60°

e Y +0.12 +0.40 +0.33 +0.13 +043 +0.60 +0.06 10.02 +0.43

m

24 Ma 48.23 41.92 11.34 3543 6.31 53.08° 51.20 53.97 28,53

y +0.01 +0.01 +0.19 +0.06 +0.92 +1.09 +0.12 +0.02 +0.58

Mean 46.15" 39.67" 9.9 34.01 648 50.39" 49.42° 53.02 21.33"

+SD +211 +241 +1.19 +1.48 +0.41 +2.36 +1.23 +0.37 +4.08

"NDF, neutral detergent fiber. "ADF, acid detergent fiber. JADL, acid detergent lignin. “IDF, indigestible dietery fiber including of
ADL,cellulose and hemicellulose. "DF, dietary fiber. “c-NDF, protein corrected neutral detergent fiber. "TDF, total dietary fiber,

abid

Table 6. The relationship of crown daisy and butterbur

and™® means in the treatment with different superscripts differ significantly (p<0.05).

Dependent Indepentent Regression equation Correlation coefficients
DF Y=-1.09+0.491X r=0.75(p<0.01)
TDF IDF Y=-10.52+0.668X r=0.94(p<0.01)
NDF Y=-68.44+1.870X r=0.91(p<0.01)
ADF Y=-63.60+2.520X r=0.85(p<0.01)

NDFZAwho 2 TDFE F440 g8 78 + 9l e
2 WE A

2014 DFS} ADFE 243t} 43k 2 noh 927
£ olgdt 2747 A B3 GFB HolHRLF
Fu3te) e 4BE AUD Utk E£F AOACIIA
GaEH e BTN Fol4F2(DRE 23
B 9ol Aol frgdd #3 PPESS A5

502 / AmEEA

Ty 249

= o]
2579 Holdf

ar

oz AztsojAn

o g} topd RolmE U we A
ARE 248 F 2440 e oA}
1459 477 a7En



K7tk visle) sl E7)o) FRErshEe W

H27HA ol fadEs Hrbakdth 4%t HYE o
I 2712 Pt 2o] A fr(dietary fiber, DF), & 20|
F(total dietary fiber, TDF), /4 A4 fr(neutral deter-
gent fiber, NDF), ©rl 45 ) 75 NDF(c-NDF), 2HA4
A4 Fr(acid detergent fiber, ADF) 22] 1 lignin, cellulose,
hemicellulose® 3t IDF(indegestible dietary fiber)s} <
WEAARS ARG
&7t oi9lo] FRESFIES HolHRik T

AsDAd get 715 Yok £33 wee Yol &7
METE Aol Fafrt 5& 54F Btk

o

ret

to 2

1. ADAC. 1990. Association of Official Analytical Ch-
emistry, 15 Edition. Washington, D.C. 1105.

2. AOAC. 1995. Association of Official Analytical Che-
mistry, 16 Edition. Washington, D.C. 991.42.

3. Prosky, L. NG., Furda, [, DeVries, J. W., Schweizer,

T. F, Harland, B. F. 1985. Determination of total
dietary fibre in foods, products: Collaborative Study.
J. Assoc. Off. Anal. Chem., 68, 677.

. Schaller, K. 1978. Fiber content and structure in

food. Am. ]. Clin. Nutr., 31, 99(Suppl,, Oct).

. Southgate, D. A. T. 1969. Determination of carboh-

ydrates in foods [I. Unavailable carbohydrates. |
Sci. Food Agric., 20, 331.

. Van Soest, P. J. 1963. Use of detergents in the

analysis of fibrous feed. M. A rapid method for
the determination of fiber and lignin. ]. Assoc.
Offic. Agr. Chem., 46, 829.

. Van Soest, P. J. and Wine, R. H. 1967. Use of

detergents in the analysis of fibrous feed. V.
Determination of plant cell wall constitution. |
Assoc. Offic. Anal. Chem., 50, 50.

CEFE, T4, HAA, UL 1998, A g 5

TEBFSEY YRR PETY Bl A, Fold
S A=y Ao, 9L

- Y AL 19%. R FEAF, 0. AF

JUA7}E. p215(1993).

Korean J. Life Science, Vol. 9. No. 1{1999. 2) / 503



