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Abstract

This study was carried out to investigate the changes and composition of the non-cellulosic neutral
sugars in cell wall of soybean sprouts during growth. The composition of non-cellulosic neutral sugars
in cell wall of soybean sprouts was rhamnose, fucose, xylose, arabinose, mannose, galactose and glucose.
The galactose content of cell wall was higher than other non—-cellulosic neutral sugars, and was remarkably
decreased duing growth. The major non—cellulosic sugars of pectic substances were rhamnose, arabinose,
and galactose. The arabinose content of pectic substance was increased in cotyledon and hypocotyl
during growth. The contents of non-cellulosic neutral sugars were decreased in hypocotyl during
growth. The galactose content of pectic substance was higher in cotyledon than those in hypocotyl,
and was increased in cotyledon. The content of rhamnose was higher in ionically associated pectic
substance than that in covalently bounded pectic substance. The major non—cellulosic neutral sugars
of hemicellulose were glucose, rhamnose, arabinose and galactose. The galactose of hemicellulose was

decreased remarkably during growth.
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Table 1. Changes of the non—cellulosic neutral sugars in cell wall of soybean sprouts during growth
Growth Non-cellulosic neutral sugars of cell wall’(mg/100mg)

Part Total
day Rha Fuc Ara Xyl Man Gal Glc

Cotyledon 2 1.2 1.3 8.2 39 0.3 134 09 29.2

4 14 1.3 88 38 0.4 125 1.2 29.4

6 15 14 8.7 44 05 9.4 0.9 26.8

Hycotyl 2 2.6 14 156 7.1 1.0 20.8 3.0 515

4 2.4 1.2 16.0 6.1 15 6.6 26 364

6 09 04 6.5 46 06 21 11 16.2

U Abbreviations: Rha; rhamnose, Fuc; fucose, Xyl; xylose, Man; mannose, Gal; galactose, Glc; glucose.
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Table 2. Changes of the non—cellulosic neutral sugars in the ionically associated pectic fraction(IAP) of soybean

sprouts during growth

Non-cellulosic neutral sugars of cell wall'(mg/100mg)

Part Growth Total
day Rha Fuc Ara Xyl Man Gal Glc
Cotyledon 2 2.8 2.1 2.3 19 0.1 24 1.0 126
4 24 19 44 18 0.1 39 12 157
6 23 2.3 5.0 14 0.3 43 1.8 174
Hypocotyl 2 2.9 nd? 7.8 12 0.3 2.2 25 16.9
4 22 nd 124 13 0.2 24 25 210
6 2.8 nd 12.8 13 0.4 2.0 2.0 21.3

Y Abbreviations are the same as in Table 1.
Pnd; not detected

Table 3. Changes of the non—cellulosic neutral sugars in the covalently bounded pectic fraction(CBP) of soybean

sprouts during growth

Growth Non-cellulosic neutral sugars of cell wall’(mg/100mg)

Park Total
day Rha Fuc Ara Xyl Man Gal Glc

Cotyledon 2 15 32 34 2.2 0.2 30 2.4 159
4 1.7 34 3.2 2.0 0.3 4.0 3.8 184
6 2.0 29 4.8 2.6 0.3 6.2 3.2 22.0

Hypocotyl 2 18 nd” 5.4 11 05 2.4 1.2 124
4 1.2 nd 8.4 1.2 0.6 2.3 1.6 153
6 14 nd 12.2 0.8 0.6 25 2.0 19.5

YAbbreviations are the same as in Table 1.
Pnd; not detected
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Table 4. Changes of the non-cellulosic neutral sugars in the acid soluble hemicellose fraction of soybean sprouts

during growth

Non-cellulosic neutral sugars of cell wall'(mg/100mg)

Growth
Total

days Rha Fuc Ara Xyl Man Gal Glc

Cotyledon 2 13.8 nd” 18 125 1.0 86 25.0
4 13.2 nd 2.0 115 0.8 8.0 27.0

6 12.3 nd 2.0 10.8 0.8 6.8 29.2

Hypocotyl 2 11.8 nd 21 42 1.8 9.3 375
4 9.2 nd 2.0 28 14 70 28.8

6 6.8 nd 20 2.0 1.0 45 29.0

Y Abbreviations are the same as in Table 1.
Pnd; not detected

Table 5. Changes of the non-cellulosic neutral sugars in the acid soluble hemicellose fraction of soybean sprouts

during growth

Growth Non-cellulosic neutral sugars of cell wall’(mg/100mg) Total
ota
days Rha Fuc Ara Xyl Man Gal Gle
Cotyledon 2 5.0 2.8 15 48 1.0 35 12.0 30.6
4 25 2.2 12 25 18 25 10.5 232
6 23 15 18 35 1.8 15 7.7 20.1
Hypocotyl 2 2.6 1.7 - 20 10.2 2.0 155 215 55.5
) 4 238 15 2.2 17.5 3.8 70 29.0 63.8
6 2.8 1.2 2.0 14.8 35 6.8 29.2 60.3

YAbbreviations are the same as in Table 1.

Z o)X thzte] £718) 21, galactoser A= 5
7hstel o} ul & ol A &= W37 $lsith CBP) B A
4 FAG S A Fo e E el ohi S =
74 3Folgit}. Hall(10)2 A EAY pectinZ -2 galac-
turonideAl <ol galactose®} arabinose $¥A7F 2§

glo] Yok slch

sodezeAad HINRY 5o HaFel ¥

Table 49} 5& F1}HE A% 5 4F 7H8-A] hemicellulose
2} ebzre] 7184 hemicellulose 7-A4 22 W35 24}
3l As}olct AF 7}8-A hemicellulose®) F43 32 214y
ol 4 & glucose, rhamnose, xylose, galactose 4-°] 1
2o nf uj o 4= glucose, rhamnose, galactose, xy—
lose =0} ¢ith. &) 7184 hemicellulosed] F& %
Aere zbad w9} vl & ohzke] glucose, xylose, ga-
lactose, rhamnose®] g 2o, A+ 7}1-4-4 hemicellulose
o]} B] 3l rhamnose &go] kel Hemicellulosed] xy—
lose2] &gko) Al 7+-2-A hemicelluloseol] A= 2} -
o 2] wer3 okatel 7144 hemicellulosed] A= vl &
RollA] @etrt 28] 7 A 7H-8-4) hemicellulose?] & ¥)
A4 A ek v &l A, o] 7184 hemi-
celluloset Apod el Fraste ZAgkoldh

McNeil# Albersheim(28)-2 X.#] aleurone cell®]
ozbe] 7184 hemicellulose= xylose, arabinose?} 3=
TAReR ¥wmsty glel A A Ex oY A E
2] z}o] & o 4= gl vk McNeil $-(11)-2 45 9 Al &4
= xylane| &a8}A] ¢ xyloglucan®] hemicellulose
9] FAd Rolzt a3 o Kato2} Nevins(29)& ol
2] hemicellulose?! xyloglucang #2]3te] © 24
Z 13 A 7} glucose, xylose, galactose & A H ol gl
t}3 819 7 Bauer %(30) % sycamore hemicellulose®l]
A 2 AsE Rastgdc) gebd FbE9 hemi-
cellulose= xyloglucan®] A £-o] ], 2}4] H-ol| A= A
B 2318 xyloglucane} AF 7144 hemicellulose®l, ¥}
ZB o A= nE2EEE xyloglucane] &71e] 7144
hemicelluloseol] £8 =& #Abola} Alg o), T E
2] QAg}el w2} pectin of| A o}z 2] &}od 52} 6l
89 4 7144, @de] 7144 hemicelluloseo A
galactose”} @A 3] FAslg.ond, o] Al o A2
galactose A28 AH(Table 5)3} 54 & 73 3kol gl ) AF
7}8-43 hemicellulosedll A+ A4 & rhamnose7} 7+4-
stglon, A 494 o7be] 714 hemicellulose®]
glucose, xylose7} 2443 §-ofl &= 2F4 )= vba u)) 5-Ho)
= Z7kst= #Abolglel Koyama $-(31)-2 o) 7 "o}
2] xyloglucanasell 2] 3§ %2} xyloglucane] #} &=}

Ly



FUHE AAF

xyloglucan® 2 #3 & =, vh-& Aol 2+ glycosi-
dasedl] &3] SFH-2 JlpRaEicty sz, AAbo)

= ;qﬂ A2} AAF Fl Al E oA xyloglucanase?] &

1 2AME Ao, Aol AAE MENM BAo] ¥
rJr:f_ Bslw gle] Fbg Aaba] 2t el A& xylo-
glucan®] ztax 2 A E-A4s = w JAte] 2= a1 gl=
v &Roll A& xyloglucan®] Z7}7b oAbt

oF
2

¥ AT FUHE AR AxY oRE T4
= AR T2 wEE Al A Al
x99 A4t 4L rhamnose, fucose, arabinose,
xylose, mannose, galactose, glucose 5113 8 F
A3 %L galactose, arabinose, xyloseo] gt} vl &H-2
T FAEY AL Ao Fds sz, A
ma} ) 20] go] ZAslgd a1 S A & galactose
© ARl utet R3] st o, A 4y} 69
ol 23]8 galactoseX.t} arabinose ¥ o] EHgkch.
Wl &8-0] Z ulAdf-A] SAS kS A At wel 7t
A3 o} Pectind 9] 4] 32 rhamnoseZ} Z#2
A} # €l (covalently bounded pectins, CBP) .t} o].&
A 34 # € (ionically associated pectins, IAP) el 4] %
k2, galactoset CBPellA] ©gtond AA}sto] bz}
IAP®} CBPY] arabinoses A+ ¥-2} )} &-ofj A oz
o] Z7}3}9t}. Hemicellulosed] F8 FA 32 2o B
o} 4+ glucose, rhamnose, galactose, xyloseo| 913, &
Z+2] 7144 hemicellulose®] rhamnose &3-& Ak 714
A hemicellulose®l B]3] Yk om AR} 2 galactose

o] o] WA ashsct

rot

(=]
[L

1. 3, o] A8, mad, 4 T B84 o] 4
A AT F=od kA e =], 8, 1(1979)

2.9 e, A 57 7T E Ayl A Q7 A7
RI(3}hed), 241, 1995(1995)

3. &8A, o171 FUHEL A FEA A7 TR I(F
o), 9, 105(1959)

4. Kimura, T., Mastsuno, H. and Uehate, T.: Changes
of vitamin C during germination of soybean. J. Home
Economics, 31, 55(1980)

5. MHUE, A2 Fahotel Rate] A A A7
B), H3 R 1) 32(1956)

6. H&w, A3, $9, o&€ g : O)F Lol vitamin
8 Aol @aled(A1K). HdB)H 4, 181(1959)

7. AL, el AT ol 7y A W 2lgd
RNA ®Wgof #3 Q7. 33533, 8, 81(1957)

8. oFxbd, vbab7) #4149 : Gel filtrationd] &J§ B

Az v S92 st

10.

11

12,

13.

14.

15.

16.

17.

18.

19.

21.

22.

23.

24.

26.

CALEAD O o A At &

1045

Mz o] W} zaf g4
(1984)

33187, 16, 472

gt A (A28), &
53ehE R], 17, 247(1974)

Hall, J. L. T.: Plant cell structure and metabolism.
2nd ed., London Longman, p.430(1984)

McNeil, M., Darvill, A. G., Fry, S. T. and Albersheim,
P. : Structure and function of primary cell walls of plant.
Ann. Rer. Biochem., 53, 626(1984)

Nevins, D. J.: Relation of glycosidases to bean hy-
pocotyl growth. Plant Physiol., 46, 458(1970)
Asano, Y. N. and Matsuda, K. : Isolation of xylogucans
from etiolated Glycine max and Vigna Sesquipedalis
hypocotyls. Plant and Cell Physiol., 18, 821(1977)
Morikawa, H., Hayashi, R. and Senda, M. : Infrared an—
alysis of pea stem cell walls and oriedted structure of
matrix polysaccharides in them. Plant and Cell Physiol.,
19, 1151(1987)

Keegstra, K., Talmadge, K. W., Bauer, W. D. and Alb-
ersheim, P.: The structure of plant cell walls. . A
model of the walls of suspension-cultured sycamore
cells based on the interconnections of the macromol-
ecular componets. Plant Physiol., 51, 188(1973)
Nevins, D. ], English, P. D. and Albershem, P. : Chan-
ges in cell wall polysaccharides associated with growth.
Plant Physiol., 43, 914(1968)

Nishitani, K. and Masuda, Y. : Growth and cell wall
changes in azuki bean epicotyls. 1. Changes in wall
polysaccharides during intact growth. Plant and Cell
Physiol., 20, 63(1979)

Cerning-Beroard, J. and Aliette, F.: A comparision of
the carbohydrate composition of legume seed : Hor-
sebeans, peas and lupines. Cereal Chemistry, 53, 968
(1976)

Brillouet, J. and Carre, B. : Composition of cell walls
from cotyledons of Pisum Sativum, Vicia Faba and
Glycine max. Phytochemistry, 22, 230(1950)

. Christiansen, G. S. and Thimann, K. V. : The metabolism

of stemtissue during growth and its inhibition. I. Car-
bohydrates. Arch. Biochem., 26, 230(1950)

Yamaki, S., Machida, Y. and Kakiuchi, N. : Changes
in cell wall polysaccharides and monosaccharides dur-
ing development and ripening of Japanese pear fruit.
Plant and Cell Physiol., 20, 311(1979)

Blakeney, A. B, Harris, P. J., Henry, R. T. and Stone,
B. A.: A simple and rapid preparation of alditol ace-
tates for monosaccharides analysis. Carbohyd. Res,
113, 292(1983)

Pazur, J. H., Shadaksharaswamy, M. and Meidell, G.
E. : The metabolism of oligosaccharides in germinating
soybeans, Glycine max. Archives of Biochem. and Bi-
ophysics, 99, 78(1962)

Amuti, K. S. and Pollard, C. J.: The metabolism of
galactose and the raffinose oligosaccharides. Phyto-
chemistry, 16, 533(1977)

. Yamamoto, R., Sakurai, N. and Masuda, Y. : Inhibition

of auxin induced cell elongation by galactose. Physiol.
Plant, 53, 543(1981)
William, R. K. and Colaclasure, G. C. : Colaclasure ef-



1046 A

27.

28.

29.

fect of galactose and other monsaccharides on IAA
movement in bean hypocotyl segments. Physiol. Plant,
41, 249(1977)

Sasaki, K., Maeda, M. and Otira, K.: Comparative
studies of the Neutral sugar composition of cell wall
polysaccharides between cultured cells and mother
plant tissues of soybean and carrot. Plant Physiol., 21,
265(1980)

McNeil, M. and Albersheim, P. : The structure of plant
cell walls, VII. Barley aleurone cells. Plant Physiol.,
55, 64(1975)

Kato, Y. and Nevins, D. J.: Enzymic dissociation of

A7)

g A%%

3L

glucuronoarabinoxylan by purified endo—(1,4) xylanase
from Bacillus subtilis. Plant Physiol., T5, 759(1984)

. Bauer, W. D,, Talmadge, K. W., Keegstra, K. and Al-

bersheim, P. : The structure of plant cell walls, II. The
hemicellulose of the walls of suspension—cultured sy-
camore cells. Plant Physiol., 51, 174(1973)
Koyama, T., Hayashi, T., Kato, Y. and Matsuda, K.
: Degradation of xyloglucan by wall-bound enzymes
from soybean tissue. 1. Occurence of xyloglucan-de-
graing enzymes in soybean cell wall. Plant and Cell
Physiol., 22, 1191(1981)

(19984 8 11d A+)



