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Purification and identification of xyloglucan
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ABSTRACT: Objective To study the purification and identification of fruit xyloglucan (XG). Methods
The cell wall XG in pericarp tissues of a ripe kiwifruit (Actinidia deliciosa) was purified from hemicellulose 11
extracted with 24% (w/v) KOH plus 0.02% NaBH, using iodine precipitation and anion-exchange chromatogra-
phy. Results The cell walls in the ripe kiwifruit fruits still contain a high proportion of XG. Monosaccharide
analysis of purified XG showed a molar ratio of Glc : Xyl : Gal : Fuc of 10 © 6.90  2.05 : 0.27. Gel permeation
chromatography indicated that purified XG had an average molecular-mass of 161 kDa, a value that exceeds the
95 kDa determined for total polymeric sugars. Conclusion Sugar linkage analysis confirmed the lack of fucose
in kiwifruit XG, but a small amount of arabinoxylan and low Mr glucomannan remained associated with this
fraction.
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2 #MRFRAE
2.1 AR
(Actinidia deli-

ciosa cv. Hayward) 0.3 cm’ ,
, -30°7C
22 UHFRE
(Shimadzu) (RID 10A
Model 307 Gilson ) (GC-14B) -
(GCMS-QP5000)
2.3 iRXF
80% ; ; (1 Ly
50 mmol/L (pH6.5); o- ;
(Pseudomonas ) ; EDTA ;

0.02% NaBH4 0.71 mol/L KOH; 0.02%
NaBH,; 4.28 mol/L KOH; ;5.9 mol/L CaCly;
3% 12/4% KI, N328203 N 10 mmol/L

pH6.0; 0.2 mol/L pH6.0; 1 mol/L

NaOH
Dextrans( Sigma ) , 9.4 35.6
66.3 580 2000 kDa
2.4 BRI

DEAE-Sephadex A25 ( GE Healthcare

); Bio-Sil TSK gel 5000 PW (7.5 mm
1.d.x60 cm, Tosoh ); -
SP-2340(Supelco, 0.25 mm i.d.x15 m, Bellefonte

)
25 FHE
251 FHEZHE

1 , 80 %
s 10 min, 1400 g 10 min,
1, 2,
1:1,vv) 2, 37°C
50 mmol/L
(pH 6.5) 1,
1 min, 1 min
8 units/mL o- 118 units/mL
,37°C 3h ,1400¢ 10 min

50 mmol/L EDTA (pH 6.5),
15 min,
3 0.71 mol/L KOH ( 0.02%
NaBH;) 4.28 mol/L KOH ( 0.02 % NaBHy,)
, HC-1 HC-II ,
HC-I HC-I
24h ,
8 units/mL o— 118 units/mL
) (TS)
— (UA) m—
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Fig. 1 The preparation of cell wall hemicellulose
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Fig. 2 The process of purification of xyloglucan

(1)
,400 g 679.7 mg HC-II
0.4 g HC-II 10 ml
0.02 % NaBH;  4.28 mol/L KOH , 12000 g
15 min, pH 4.8,
4 C , 12000 g 15 min ,
,4 C (HC-1IB
) 40 mL 5.9 mol/L CaCl, , 12000 g
15 min, , 3 mL (3 % 1,/4%
KI) ,4 C 2h 14000 g 30 min,
, Na;,S,03
> ) ) (HC-IIB-
I,P , 305 mg) ( M mol/L )
(2
52 mg HC-IIB-I,P 6 mL
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10 mmol/L

15 min

(PB)(pH 6.0), 12000 g
DEAE-Sephadex A-25
( ) (1.8x5.5 cm)( 10 mmol/L PB (pH 6.0)
) 40 mL 10 mmol/L PB (pH 6.0)
0.2 mol/LPB(pH 6.0) 1 mol/L NaOH 3
, 24 h,
3)
2.0 mg DEAE-XG 1.0 mL
50 mmol/L (pH 7.2), 50 pl
TSK-GEL5000 PW  HPLC
50 mmol/L (pH 7.2)
, 1 mL/min, 1.0 min
XG XG
Masuda!® S
94 356 663 580
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%, HC-II XG GEL5000 PW , ,
XG HC-II CaCl, 10mMPB | 02MPB
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Table 1 Amount of hemicellulose in ripe E i 12 <
kiwifruit during XG purification 2 | =
(ng  /gFW ) ':I 1!
400 R
g 0 Sa—
1T 679.7 mg 1699 100 120
I, (Lppt)  305.4mg 764 BeB AR (ml)
166.7 mg 418
3 DEAE-Sephadex A-25 HC-IIB-1,P
32 BEFTHMEMN Fig. 3 T};e purification of XG with DEAE
ephadex A-25 column
DEAE Sephadex A-25
, (TS) XG , XG TS 50 %
10 mmol/L (PB,pH 6.0) 02mol/L  ( 4) 3 TS XG , TSK-
PB (pH 6.0) 1 mol/L NaOH , GEL5000 PW XG
3 ( 3) 10 mmol/L PB XG , TS  XG , M; XG
0.2 mol/LPB 1 mol/L NaOH 161 kDa, TS 95 kDa
, — DEAE-XG M,
, 10 mmol/L PB A490/480 >
(0.89) 08( 2), , (RT)12~16 min  RT 17~21 min ,
0.2 mol/L PB 1 mol/L NaOH A490/  TSK-XG ~ TSK-MAN
480 0.8, , 10 mmol/L 3.4 FEARFNEEST
PB(pH 6.0) XG ., DEAE-XG TSK-XG TSK-MAN |
DEAE-XG
33 ERIIEERH - (  3) DEAE-XG
DEAE-XG , TSK- Glc : Xyl : Gal : Fuc 10:6.9:2.1:0.3,
% 2 DEAE-Sephadex A-25 HEHE S
Table 2 Sugar content in powders purified with DEAE Sephadex A-25 column
(ng/mg I, ppt ) (ng/mg I ppt ) (ng/mg I ppt ) A490/480
10 mM PB 389.8+140.6° 396.1£134.0 0.89
0.2 M PB 1.9+0.9 243143 0.78
1 M NaOH 11.7+3.7 81.9+41.3 0.75

a) B2V BIEESD (n=5)
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Fig. 4 Determination of molecular mass of the purified
DEAE-XG with gel permeation chromatography
on a TSK Gel 5000 PW column
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Table 3 Monosaccharide composition of
the purified xyloglucan

¢ (ngmg™) %
Rha 15.642.5 1.7
Fuc 10.6+4.3 1.2
Ara 45.649.1 54
Xyl 251.545.7 29.4
Man 113.6+22.5 112
Gal 88.5¢11.5 8.7
Gle 431.4+48.6 425

a) B TR GLC, #dhi & #(H+SD(n=3).

(10:7 :25: ¥
it (10 : 6.8 : 2.9 : 0.5)!" (10 : 6.0 :
3.4 1.4)1% XG DEAE- XG

(31 11.2 % ,
DEAE-XG TSK-XG TSK- MAN
3 4-Man p 4, 6-Man p,

(10:6:1.8:

> >

[14] %

4-Manp 4,6-Manp T-Gal p(
DEAE-XG TSK-XG  TSK-MAN

4, 6-Galp)
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931% 872 % 13.69 % TSK-MAN
T-Galp T-Glep 4-Glcp,
; TSK-XG
T-Glc p, , 4-Xyl p
2, 4-Xyl p T-Ara f ,
DEAE-XG TSK-XG  TSK-MAN 3
10.41% 12.26%  9.31%,
TSK-XG TSK-MAN
T-Galp 4-Galp 4,6-Galp
, DEAE-XG  TSK-XG
3.51% 4.84% XG 4-Glc p 4, 6-Glc p
T-Xylp 2-Xylp 2-Galp T-Fucp™ XG

4,6-Glep 4-Glep(  1/3

x4 BEUSWEEHUHTIRRRLAARE
Table 4 Methylation analysis for identification of
the purified kiwifruit xyloglucan

4,6-Glep) T-Xyl

DEAE-XG TSK-XG TSK-MAN
%
2-Rha p 0.13 — —
2,4-Rhap 0.58 — -
T-Ara f — 2.53 0.60
T-Ara p - — 0.75
3,5-Ara f — 2.79 —
T-Xyl p 9.52 9.55 7.00
2-Xylp 0.81 3.83 —
4-Xylp 9.40 6.94 6.90
2, 4-Xyl p 1.01 - 1.16
T-Gal p 2.66 — 3.58
2-Gal p 3.72 1.59 2.95
3-Gal p 0.06 — —
4-Gal p 0.73 — 0.91
3,4-Gal p 0.26 — 0.37
4, 6-Gal p 0.12 - 0.35
T-Man p 0.27 1.61 -
4-Man p 4.09 3.76 6.24
4, 6-Man p 2.56 3.37 3.87
T-Glc p - — 0.40
4-Gle p 28.70 24.44 30.72
4, 6-Glc p 34.84 3533 32.98
4-Gal A 0.33 4.25 0.70
3,4-Gal A 0.23 — 0.60
GC-MS ; DEAE-XG
10 mmol/L (pH 6.0) DEAE Sephadex A-25
; TSK-XG 12~16min ; TSK-
MAN 17~21 min
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2-Xyl p 2-Gal p T-Fuc p

DEAE-XG TSK-XG TSK-MAN XG
60.4% 62.08% 53.92% ,
XG XG
XG, XG
TSK-XG, R
XG
S5 30k
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