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Presence 0f a xyloglucan in the cell wall of Phaseolus aureus

hypocotyls. Yoji Kato and Kazuo Matsuda
Plant and Cell Physiol, 17: 1185—1198 (1976)
Isolation of xyloglucans from etiolated Glycine max and

Vigna sesquipedalis hypocotyls, Yoji Kato, Naohiro Asano

and Kazuo Matsuda © ibid 18: 821-829 (1977)

Distribution of xyloglucan in Phaseolus aureus seeds.

Yoji Kato and Kazuo Matsuda  ibid. 18: 1089-1098 (1977)
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Mung bean hypocotyls (fresh weight 560 g)
Ground 6 times in a Waring blender with 0.05 M Tris-HCI
buffer (pH 7.6) for 20 min at 2°C
Cenurifuged ‘

[ 1
Precipitate Supernatant

Extracted 3 times with benzene : ethanol (2 : 1) for 3hr at 50°C
Filtered on a glass filter

{ 1
Residue Filtrate

‘ Washed 3 times with acetone and dried in vacuo

Crude cell wall preparations (8.47 g)

! Extracted 3 times with water for 2 hr at 80-85°C
f 1
Fxtract h Residue
’ .
Extracted G times with agucous ammonium oxalate : oxalic
acid (0.25% of cach) for 1 hr at 80-85°C
!
[ 1
Extract Residue
|
Extracted twice with 4%, KOH for 18-20 hr
at room temperature under N2 gas

Extract Residue

Extracted twice with 249, KOH for 18-20 hr
at room temperature under N2 gas

Dialyzed Concentrated

Precipitated with i
5% FOH Ext[ract Residue
Neutralized with CH3COOH

Washed with ethanol
‘ontaini CH3COOH
Concentrated containing 3sCOOH,

Precipitated with 5 EtOH and cther
recipttated wit 3,I<E10H Dried in vacuo

Dialyzed

Washed with EtOH and cther, and diied in vacuo

(2.:;0 g) (1.?8 g) (0.64g) (0.83g) (2.33 g)
| | o
Removed starch and protein with enzymic DTSSOI\Cd fn 72% HS04
hydrolysis using u-nmylase and pronase Diluted with water
Dialyzed and freeze-dried Autoclaved for 1 he
l 1 l l Determined total sugars
fr. PS-I fr. PS-II  fr. HC-I fr. HC-II fr. CL

(2.00¢g) (046g)  (0.49g) (0.87¢g) (1.39 g)

F ig. 1 Flow-chart Jor the fractionation of cell wall polysaccharides. The values in parentheses give the
yield (weight).
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fr. HC-11
Dissolved in 24, KOH

[ ]
Insoluble Soluble

Neutralized with CH3COOH (pH 4.8)
Kept at 4°C overnight

) Centrifuged

| : 1

Sup. ) Ppt.
Precipitated with 5 x EtOH
fr. HC-T1A

Ppt.

!

fr. HC-11B

Dissolved in CaClz solution (s.g. 1.3)

[ ? 1
Insoluble: Soluble

Added 3¢, I in 4%, KI

fr. HC-1IB-CP Kept at 4°C for 2 hr
Centrifuged (20.000 g, 30 min)
N i
Ppt, Sup.

Dissolved in hot water
Neutralized with NasS203
Dialvzed against distilled water

Neutralized with Na3$203
Dialyzed against distilled water

Freeze-dried
Freeze-dried

fr. HC-1IB-1P fr. HC-1IB-IS
F ig. 2 Flow-chart of fr. HC-II fractionation. The hemicellulose-II fraction could be classified into

groups A and B by neutralization followed by precipitation. By the procedure of Gaillard (9), the
fr. HC-1IB obtained was divided into three subfractions.

Table 1

P.aursus G.max V.sesquipedalls

Molar ratio ot 10:7:254 10:6:4:1 ‘ 10:7:3:
Ghu.: Xyl Goks Fuc, o 614 A

(Jr +as° +48° +42°
lodine siaining . . .
reaction
Rates of hydrolysis

% 15% 1

by celuloss ” 5 3%
Percent of the totol
non-celiulosic frac- 13.9% 14.7% 139%
tions
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Fig.3.
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[ F [ F [ ] Partial acid hydrolvsis
| l
Ga Ga Ga ]
~ [ (0s-1) G=G
x|k
9G+G»é#G G»G+G-G G+GAG+G1T— (OS-I1I) G-G2G~G
Jn 4n| Jan
(MBXG)
- A. oryzae enzyme preparation-treatment
(
(0s-Y)
2
% (0S-XI) (0S-XIIa) (OS~XIIb)
G r
| —> i
Ga Ga
3 4 v
(OS"’X) | . X X G-.G 7
P Acetolysis ,T
é .
e (0S-XIII)
X Partial acid hvdrolysis X
¢ >
7 )
{ GfG EaG
~—— T. viride cellulase-treatment

(H-0S-Ia) (H-0S-Ib) (H-0S-II)
F F
i Y
Ga Ga . Ga X
; X X ; XX X ll 11
a
Iy $1d ‘44 2 6 st?e
?G*G G+G2G»G G*G+?*G X G
'
A. oryzae B-glucosidase II-treatment
E E F:fucose. Ga:galactose.
2751 Ga
x § X i X G:glucose. X: xvlose.
Ga é é»G g é*G é G
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Table 2 Total sugar and xploglucan contents in the fractions studied

Total sugar (TS) and xyloglucan (XG)

XG/TS

Fraction content/1400 sceds (mg) (%)
. TS XG

Hypocotyl

w§ 4.6 0.0

PS 10.4 0.0

HC-I 22,5 0.2

HC-II 10.3 5.1

CL 13.2 -

Total 61.0 5.3 8.7
Cotyledon

ws 1360.8 1.9

PS 3229.3 8.6

HC-I 1579.1 41.1

HC-II 408.1 117. 4

CL 629.7 —

Total 7202, 1 175.0 2.4
Hull

WS 37.8 0.0

PS 278.8 1.4

HC-IA 268.9 —

HC-IB 194.8 1.2

HC-TIA 932,2 —

HC-IIB 113.7 21.6

CGL 3074.9 -

Total 4901,1 24,2 0.5

Oue thousand four hundred mung bean sceds were scparated into hulls, cotyledons and hypocotyls,
then the polysaccharides in each part were fractionated by successive cxtraction. The total sugar
content in cach part was determined by the phenol-sulfuric acid method and expressed as the glucose
polymer equivalent. The xyloglucan content in each fraction was determined by Kooiman'’s method
for the quantitative analysis of amyloid coupled with cellulase treatment: xyloglucan content:=(ODg4o
of sample) — (ODgio of cellulase-treated sample),
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