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To study the angiosperm pectin monosaccharide components and content in primary cell wall as well
as its relation with plants” systematics between dicotyledon and monocotyledon gas chromatograph-mass
spectrometry ( GC/MS) was performed to detect the pectin monosaccharide components and content in 22
angiosperms and the data were analyzed by principal component analysis ( PCA)  Students test and
Shannon-Weiner index analysis. Seven monosaccharides were found in angiosperm pectin including
xylose rhamnose fucose arabinose galactose glucose and mannose. The pectin was particularly rich
in thamnose arabinose and galactose but with little fucose and mannose. Five pectin monosaccharides
were screened from 22 plants by PCA and they were xylose arabinose rhamnose galactose and
glucose respectively. Two-dimensional chart and Student’s test showed that the significantly different
content of xylose or galactose in pectin could provide a reference for distinguishing class dicotyledon from
class monocotyledon ( P < 0.01). The Shannon-Wiener index showed the more diversities of
monosaccharide in dicotyledon than monocotyledon ( P <0.01) . Taken together the different content of
pectin monosaccharide could provide a reference for the angiosperms” systematics between dicotyledon and
monocotyledon.
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Tab.1 Plant materials
( Magnoliaceae) ( Magnolia liliflora)
( Moraceae) ( Ficus elastica)
( Casuarinaceae) ( Casuarina equisetifolia)
( Theaceae) ( Camellia japonica)
( Bombacaceae) ( Pachira macrocarpa)
( Ericaceae) ( Rhododendron hybridum)
( Myrtaceae) ( Psidium guajava)
( Celastraceae) ( Euonymus kiautschovicus)
( Meliaceae) ( Aglaia duperreana)
( Solanaceae) ( Nicotiana tabacum)
( Solanaceae) ( Lycopersicon esculentum)
( Oleaceae) ( Osmanthus fragrans)
( Bignoniaceae) ( Jacaranda mimosifolia)
( Arecaceae) ( Hyophorbe verchaffeltii)
( Poaceae) ( Triticum aestivum)
( Poaceae) ( Zea mays)
( Poaceae) ( Bambusa ventricosa)
( Bromeliaceae) ( Vriesea splendens)
( Bromeliaceae) ( Neoregelia spactabilis)
( Musaceae) ( Strelitzia reginae)
( Agavaceae) ( Dracaena cambodiana)
( Orchidaceae) ( Cymbidium bicolor)
( DMSO) . . MS AS3000 ) -
N N (TFA) . V21 ( Thermo Spectronic Helios)
. ( ZD-A1L) .
Sigma . ( HITACHI SCR20BC) ( ZHICHENG
. ZHJHA109B) ( SUKUN SKY-2102C)
1.2 ~80 C ( SANYO) (3500 kD

( Thermo Trace DSQ GC/ )
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1.3
1.3.1
Popper
" Foster "
Persson P
100. 00 mg
6 200. 00 mL (3 nL/
mL) (200 r/min) 24 C 24
h.
2 3
100 C 20 min
o 200. 00 mL 50.00
mmol/L  5.00 mmol/L EGTA (200
r/min) 24 C 24 h
Na, CO, 2
3
16 mL 100 L
Na,CO, .
3d
-80 C 24
h o
1.3.2 GC/MS
20. 00 mg 1. 00
mL 2 mol/L.  TFA (200 r/min) 24 C
24 h
. 16
200. 00 wL. DMSO
60. 00 L 20.00 pL 1— (
) 5 mino.
400. 00 wL 3 min
o 400. 00 pL
5 min 1.00 pL  GC/
MS . 24
: 30 m x
0.318 mm x0.25 pm DB - 17
250 C He 1.0 mL/min.
2100 C 3.5 min 15 °C /min
160 C( 20 min) 15 °C /min
200 C ( 15 min) 20 °C /min 280
C( 5 min) o 1 pL

10: 1. El

17-19

eV 260 C .
1.3.3

Excel 2010
SPSS17. 0
vegan

80%

2
2.1

GC/MS 22

7 22

) 70
o R

2

10. 57 % -

35.08% ~ 2.23% ~ 19.35% « 17.73% - 10.03%

5.01% N
2.2
22
3
48.21% 3
90. 52% ; 3
y, = 0.424x, - 0.009«,
0.275x; + 0. 158x,
y, = 0.141x, - 0.345x«,
0.057x, +0.027x,
y; = 0.146x, + 0. 117x«,
0.008x, — 0.235x%,
(x,)
(0.296)
1
3

- 0.032x, - 0.296x, -
+0.031x,

- 0.001x, +0.275x, —
- 0.041x,

- 0.009x, +0.080x, -
- 0.090x,

1 Y1
0.424
(0.275) 3
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2
Tab.2 Components and contents of pectin monosaccharide in angiosperm primary cell wall %
4.64 +0.09 36.27 0. 21 2.77 £0.07 22.31+£0.12  21.63 £0.09 9.39 +0.02 2.99 £0.07
4.25 +0.04 36.04 +0. 19 2.86 +£0.02 17.52 +0. 06 15.83 £0.06 17.09 £0.09 6.41 £0. 04
5.55+0.11 29.63 £0.08 2.36 0. 04 33.74 £0.11 19. 88 £0. 07 6.37 £0. 04 2.48 £0.05
4.37 +0.02 25.17 £0.07 3.27 £0. 06 32.30+0.13  21.97 £0.12 9.94 +0.08 2.99 +0.03
2.47 £0.05 30.56 0. 14 2.94 £0.02 25.38 +0.08  32.03 +£0.22 4.06 £0.02 2.56 0. 04
4.86 +0.09 42.30 £0.31 3.34 £0.06 14.80 +0.06 27.97 +0.13 4.64 +0.02 2.08 +£0.02
3.43 £0.05 29.72 £0. 10 2.30 £0.07 35.96 +0.23 17.19 £0. 10 7.56 £0.04 3.84 +0.04
3.27 +£0.01 37.10 0. 22 3.71 £0.09 27.26 +0.13  21.88 +0.23 3.72 £0.03 3.07 £0.03
3.43 +0.02 33.51 +£0.22 2.48 +£0.03 28.79 +£0.09 22.14 +0.11 6.30 £0. 05 3.35+0.02
3.31 +0.06 34.58 +0. 11 2.86 +£0.05 13.68 +0.08 19.15 £0. 14 7.66 +0.07 18.76 +0.09
2.91 £0.02 54.70 £0.35 1.35 +£0.02 9.05+0.04 20.10+0.12 4.94 +0.02 6.96 +0. 06
5.47 £0. 13 36.70 £0. 11 2.54 £0.06 15.72 +0. 11 16.69 +0.07 18.35 +£0.09 4.54 +0.03
2.78 £0.01 50.60 +£0.31 1.98 0. 06 12.58 +0. 04 18.42 +£0.11 11.05 £0.05 2.60 £0.02
19.03 +0. 11 26.43 +0.09 1.10 £0.02 13.02 +0.03 10.22 +0.05 22.68 +0.12 7.52 +0.04
22.19 +0.13 36.04 0. 31 1.32 +0. 04 14.84 +0. 12 12.09 +£0. 07 7.67 £0.04 5.86 +£0.03
27.69 +0.21 38.03 +0.22 1.05 +0.03 14.85 +0.09 9.67 +0.05 5.07 £0.05 3.63 +£0.02
13.33 +0. 10 25.29 £0.25 1.82 £0.02 16.34 +0.13 18.07 £0.21 16.94 £0. 19 8.21 £0.06
27.95 +0.09 33.15+0.23 1.25 +0.02 8.82 +0.07 5.98 +0.05 20.06 +0.25 2.78 £0.03
21.73 +0. 16 31.84 +0. 34 1.19 0. 01 16.85 +0. 15 13.69 £0.24 10.34 +£0. 12 4.36 +0.06
23.72 +£0.29 33.71 £0.21 1.60 0. 02 23.48 +0.24 11.31 £0. 13 3.39 £0.04 2.78 £0.02
13.40 +0.07 33.51 0. 11 2.49 £0.04 16.38 +0.05  20.26 +0.08 9.37 +0. 11 4.57 +0.07
12.80 +0. 05 36.78 +0. 26 2.58 £0.03 11.99 +0.23 13.87 £0.12 14.04 +£0. 10 7.95 £0.05
0.5r
o T MR
04 s MY
Tab.3  Total variance explained of pectin monosaccharide 0.3 BB~
in angiosperm primary cell wall % oal rl,v' ! \-\ i \‘\*ﬁ
1 2 3 ! N\ .
1.35 00. 80 00. 38 S l\ o thin 5 - gﬂﬁa/:\i
o o EEIN i S
48.21 28. 64 13. 66 S?E . -\é_‘_/': N = s
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Tab.4 Student’s test of pectin monosaccharide in angiosperm primary cell wall
1% 3.90 36. 68 2.67 22.24 21. 14 8.54 4.82 2.24
1% 20. 20 32.75 1. 60 15. 17 12. 80 12. 17 5.30 2.41
P 3.3x107° 0.17 6.2x10* 0.022 3.9x10°* 0.18 0.74 0. 008
oo P<0.01 ™0.01<P<0.05 " 0.05<P<0.1.
3
20 2
b 22 o
2 (P <
- ( GC/MS) 22 0.01) .
o 3.90% (20.20%) -
. Popper 2003
N N N N ( HPLC)
7 0.02% . Nothnagel — * GC/MS
° 2 : N
1) ( smooth region) / 2% ~10% o
(HG);2) / ( hairy region)
I( RGI)
II( RGII) 2 (10% )
RGI RGII - RGI 0
2
v . 2
R 21.14% (12.80%) . Popper
4
Popper  *"
o o Nothnagel 0
( PC) ( PE) N
20% o
1
(P<0.01) .
122 0
Stebbins * 1993
22 5 o
N N N 22 13 9

22
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