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Analysis of Non-Cellulosic Monosaccharide Composition of
Poplar Cell Wall by HPAEC-PAD

JIN Xiaoling WU Huimin YANG Chaofeng ZHANG Jin LU Mengzhu ZENG Wei’

(The State Key Laboratory of Subtropical Silviculture , College of Forestry and Biotechnology , Zhejiang A&F University , Hangzhou  311300)

Abstract To establish an ion exchange chromatography-pulsed amperometric detection (HPAEC-PAD) method
for non-cellulosic monosaccharides in poplar (Populus spp.) cell walls, the 9 main cell wall monosaccharides
could be base-line separated in one run by optimizing the separation conditions. Dionex CarbiPac™ PA100
(4 mmX250 mm) with sodium hydroxide analytical column was used for gradient elution at flow rate is
1.0 mLemin™ and the column temperature of 30 “C was used for the determination of monosaccharide fraction in
the cell wall of different poplar species. The results showed that the 9 monosaccharides had a good linear
relationship in the linear range of 0.5-150.0 mg*L™", the correlation coefficient R* was 0.999 0-0.999 3, the
reproducibility (RSD) of the method was 1.09%-3.96%, and the recovery rate by standard addition was
91.32%-109.25%. The detection limit was 1.57x107°-1.41x107 mgeL". Galacturonic acid was the highest
composition followed by xylose, and the glucuronic acid content was the lowest monosaccharide. The method
developed in this study was widely applicable and simple, and could be used for the detection of
monosaccharides in the cell walls of poplar and other species.
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Fig.1 Standard chromatograms of 9 different monosacc-
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harides
1. Fucose; 2. Rhamnose ; 3. Arabinose; 4. Galactose ; 5. Glucose; 6. Xy-

lose ; 7.Mannose ; 8.Galacturonic acid ;9.Glucuronic acid
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Fig.2 Separation chromatograms of 9 monosaccharides
at different column temperatures
A.20 °C;B.25 C;C.30 C;D.35 °'C;E.40 °C
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Fig.3 Separation chromatograms of 7 neutral sugars
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under different eluent concentrations
A2 mmol L™ s B.5 mmol+L.”';C. 8 mmol* L™ ;D.10 mmol L™
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Table 1 Regression equations correlation, linear, limits of detection (LOD) , quantification limits (LOQ) and reproduc-

ibility (RSD) of IC determination of 9 monosaccharides

o M e N G FE L CRA IR
Rl SERE C gporm omxme | BER O ERIR N T
Standards Linear range Linear equation R Limit of detection ~Limit of quantification RSD(n=6) Retention time
/(mg-L™") /(mg-L™") /(mg-L™") 1% /min
1Ly i
LEﬁ{if:ﬁe 0.5~5.0 »=0.901 9x+0.067 5  0.999 2 1.57x10° 4.71x107 1.09 5.43
SRRy
B 0.5~5.0 y=0.507 3x+0.0242 0.999 3 5.77x10° 1.73x107 1.76 11.72
L-rhamnose
AT
HM,E'*% 5.0~25.0  y=0.8654x+1.6973 0.999 1 3.21x10° 9.63x107 2.36 12.37
L-arabinose
FaLk 5.0~30.0 »=1.011 7x+1.608 6  0.999 0 2.14x10° 6.42x10° 1.64 16.00
D-galactose
G 2.0~15.0  y=1.143 1x+0.676 7 0.999 1 3.49x10° 1.05%107 1.75 18.07
D-glucose
A\A*% . -3 -2
D-xylose 5.0~40.0  »=0.7050x+3.0792  0.999 0 6.28x10 1.88x10 2.11 21.68
A2
b 0.5~5.0 y=0.803 7x-0.0262  0.999 2 1.41x107 4.22x107 3.07 22.76
D-mannose
+?L*E@§.M ., 40.0~150.0 »=0.724 8x-4.1078 0.999 1 7.76x10° 2.32x107 3.84 33.07
D-galacturonic acid
MR 0.5~5.0 »=0.903 4x-0.101 8  0.999 3 5.17x107 1.55%107 3.96 35.89

D-glucuronic acid
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Table 2 recovery and relative standard deviation of Nanlin 895 poplar sample spike

G3HTH R it o B Jnbr it EH PIEANEEES EIE
Analytes Found/(mg-L™") Add/(mg-L™") Measured value/(mg-L™") Recovery/% RSD(n=3)/%
IO 2.40 2.5 5.03 105.52 1.90
L-fucose
SRS
R 1.81 2.0 3.97 109.25 4.86
L-rhamnose
Bﬂ}iﬂ;ﬁ% 8.42 10.0 17.70 91.51 2.92
L-arabinose
L 13.74 15.0 29.61 105.80 1.69
D-galactose
ik 4.73 5.0 10.00 105.83 2.36
D-glucose
At 13.60 10.0 22.42 91.32 3.83
D-xylose
I==g
HERH 0.78 0.8 156 98.01 2.00
D-mannose
*?L*}%@é@ﬁ . 72.05 70.0 140.60 97.98 1.69
D-galacturonic acid
W LR 1.57 15 3.15 105.19 3.96

D-glucuronic acid

R3 SHARGHEMERIFBAESE

Table 3 Contents of 9 monosaccharides in 5 different poplar cell walls

e 84K 17 HIH# Wi 7% 895 4%
Analvtes 84K poplar Shanxin poplar Yinzhong poplar 717 poplar Nanlin 895 poplar
Y /(mg-L™") /(mg-L™") /(mg-L™") /(mg-L™") /(mg-L™")
R 3.40 3.28 2.48 3.37 2.40
L-fucose
B
Rk 1.15 1.87 2.06 1.39 1.81
L-rhamnose
F"TMTFI*% 12.72 13.60 12.04 6.65 8.41
L-arabinose
A 15.93 19.59 15.62 17.56 13.74
D-galactose
G 9.04 8.71 6.95 9.48 4.73
D-glucose
Al 35.37 20.03 14.69 30.19 13.60
D-xylose
/I_F‘E‘m
HEhE 1.73 1.45 1.94 1.81 0.78
D-mannose
4:4[4*%%'%& . 79.90 84.71 81.87 44.85 72.05
D-galacturonic acid
bkl 2.74 2.25 2.07 0.86 1.57

D-glucuronic acid
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He BE MY R N YRR R R,
R ALFE R 2B TR M (HG) | AP 2L b
iR 0% 1 (RGD) A1 B2 FLBEIE IR 0% 1 (RGID) ,
FEWAT HC FHZA a-1, 4 21 ZUNETE IR 5% 3L 3% 12
TE L2 M M, 7 R 65% 2 A7, kA
I3 ZUMERE R & it 5t = R 22— AE
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Table 4 The proportion of 9 monosaccharides in 5 different poplars
ik ey i SR BT R PR LR Hg AHE H g h PR H AR
Ponl - L-fucose ~ L-rhamnose L-arabinose D-galactose D-glucose ~ D-xylose =~ D-mannose  D-galacturonic acid ~ D-glucuronic acid
oplarvanieties % % % 1% % % % %
84?21;;?1& 2.44 0.74 9.99 5.92 5.92 27.78 1.13 44.41 1.66
Shar]f(fﬁplar 2.60 1.33 11.77 6.28 6.29 17.33 1.05 51.86 1.51
Yinzfl%)j?foplar 1.95 1.62 10.36 11.20 4.98 12.64 1.39 54.48 1.38
71771;:Zar 242 1.26 7.33 8.70 8.71 33.25 1.66 34.96 0.73
Nafﬁﬁi?pzlar 222 1.67 8.51 11.58 3.99 13.76 0.66 56.37 1.23
3000 A AR JER oA B 2 W AR TR | 53 S0 AR BE AR i o
2ol AL A A . SR o 0 2T 4 3
o " ghin Al AN BERE 2M = IR S RK A, DAL R ot v
£ 200 b S J o 2 N
2 AW OB 7 O R R BB B AT AR Y
Ef 150 BT A AN 2 FUBE S RGLANBT R A 2 LR 2
2 100t , (AGP B FZE LU o3 ) , FIr LA 4 0 B v B 20
I N ST i . R A 1 TR TR 4
y 4 JRURE b A AN JE BT AR L PR T R BETE A A 4
0 JRLBE R (5 TURRAR . A B RN B2 A A T AR R
=B W AGP RGBS, FE SR AM TR 5 AR
250 A BT IR 2 A A TR SR A DN 5 v HL v
2 00l S Al 7 P 4 o AT L AR R 2 A (24
) 8 NI S S | S TR Y S s
g 34 min ) F] 8 Ay F A0 0 250 PR IR, Dy 3 AL 7
@ 150 2y LA S — .
& T P A D SRR AR B o3 I I o el Tt = TP AL A
= S | A T Rl A g VI >
2 100} 5 EIMIE BT RE 45 5 o T L3tk — b sl 43
50 3 4 *ﬁﬁ]ﬁ o
1 2 56,
0 1 1 1 1 1 1 1 1 4 %i@

0 5 10 15 20 25 30 35 40
FA 1] Time/min
E4 HmEILE
AS4K ¥ BUAR Th A 5 1A w2 RS 3. BT i AF b s 4. 50

Fig.4 Chromatogram of sample

A.Populus albaxP. glandulosa 84K poplar; B.Populus albaXP. berolin-
ensis; 1. L-fucose; 2. L-rhamnose ; 3. L-arabinose ; 4. D-galactose; 5. D-

glucose; 6. D-xylose; 7. D-mannose ; 8. D-galacturonic acid; 9. D-gluc-

uronic acid

Y AE A KO R AR AR R AR LU, 25 BUZ AR ot
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BHAH 0 ) R0 2 i W (o LM 2 1 00 2 A
BETR ) 7k o %0 i i fif FH NaOH A9 B — bk
WO AE SZ P O Fh BB AE 40 min 2 N IA B HELR 70 B
(AL, [ Bl iy Ach 38 7 B HL G AR A A 2B AL A 2
K BR Ry 1.57%107°~1.41x107 mg- L™, K& 5 i #x 9]
WCRAE 91.32%~109.25% , 34 ) B 1 (3% g 5] i
R 80%~120% [EEK o A T7 k4G itk — W58 240
Ji R | £F 2 R 2 W Sy LA OF O HAb KA )
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