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Study on the Primary Structure of NFG-1 from Flaxseed Gum

CHEN Hai-hua' > XU Shi-ying®  WANG Zhang’
1. Department of Food Science LaiYang Agricultue College Qingdao 266109 China 2. School of Food Science and
Technology Southern Yangtze University Wuxi 214036 China

Abstract The structure of NFG-1 was analyzed by method of periodate oxydation smith degradation
partial hydrolysis methylation analysis 'H and “C-NMR. The results showed that the backbone of
NFG-1 was composed of xylose and glucose. Most of arabinoses and part of xyloses were in the side-chain
or at the end group. Xyloses were mainly of 1—4 linkage and there were also a few of 152 or 1—3
linkage in which about 1/3 of xyloses were located at the end of unreduced group. Glucoses were mainly
of 156 or 152 linkage. Arabinoses were of 1—4 152 or 13 linkage and about 1/3 of arabinoses
were located at the end of unreduced group. Galactoses were of 1 —4 or 1—6 linkage and about 1/3 of
galactoses were located at the end of unreduced group. Xyloses were characterized as B-linked glycosidic
bond but for glucose galactose and arabinose were a-linked glycosidic bonds.
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'H-NMR  “C-NMR > NFG-1
3
2.3.2
1 2 mol/L.  TFA 121 C
L1 1 h 4 mlL
NFG-1 EDC 1- 3- 3. 0.5 mol/L 2 mol/L 60 °C
Fluka 3A 60 min 1 mL
280 °C 12 h 0.5 mL 2 mL
1/4 3A 2 6 mL 0.2 mL
d NaOH 70% 10 min
D,0 99. 99, 10 mL 0.4 mL 1- 5 min
2 mL
1.2 GC/MS ¢
Agilent 6890 GC/MS ov1707 30 m x0.25
Nicolet 5DXB FT-IR Nico- ~ mm 150 C 3 *C/min
let Trace MS - 250 C 10 min He EI 70 eV
Finigan AV300 Bruker 2.4
KQ 2200 DB
7558 # H20mg
¢ 1HO0.1 mol/L'TFA,100 TAM1 h
TR BT 4 F RS 500)
2 3 1o W1
2.1 ¢ M0.1 mol/L TFA,100 'C A #1h
42.0 mg 100 mL 15 mmol/L B H
4 C B W+ B W2
293 nm 10 ml. $110.5 mol/L TFA,100 T 7k #1 b
1 mL 10 min i
2 0.01 ok kB A F k)
mol/L NaOH 10 mLL
15 mmol/L 1 mL 10 2 mol/
min 4.2 mg 0.01 mol/L L TFA 100 C 2 h
NaOH 2
2.2 Smith
40 mL 4 mL 3 2 mol/L TFA 121 C 1
30 min h
100 mg NaBH, 24 h 2.5
NaBH, 25 ~40 mg 0.5 mL D,0
2 mol/L.  TFA 121 C 1 h '"H-NMR  “C-NMR
GC ?
2.3 3
2.3.1 10 mg 2mLDM- 34
SO 2 min 20 min 1 48 h
100 mg NaOH N, 42.0 mg NFG-1 0.247 7 mmol
10 min 0.7 mL CH,I N, NFG-1 84. 9% I 1 mol
30 min 1 mL I mol/L 1.12 mol 42.0 mg NFG-1
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0.011 9 mmol 1 mol
0. 054 mol
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1 NFG-1 15 mmol/L

Fig.1 Oxidant curve of NFG-1 reacted in 15 mmol/L

NalO, solution

3.2 Smith

1 Smith

1 NFG-1 Smith
Tab.1 Production of NFG-1 after Smith degradation

/%

Smith 71.35 3.95 4.93 15.43 3.58 0.79
NFG-1 0 0 21.37 46.05 24.86 7.70
Smith
1 1-2 14
1-2 1-6
1—4
1-3
4 1—6
1
Smith
12 1—4
1-3
1—2 1—6 1—4
—3

3.3

2 NFG-1 0.01 mol/L TFA
0.1 mol/L TFA
0.5 mol/L TFA

0.5 mol/L TFA

2 NFG-1
Tab.2 Monosaccharide composition of NFG-1 after par-

tial hydrolysis by acid

/%

1 * 100 0 0 0
1 - 87 13 0 0
2 12 56 11 0
2 28 61 11 0
3 1 18 3 8
3 4 61 18 18
3 0 12 88 0
NFG-1
NFG-1
NFG-1
NFG-1

NFG-1 0.01 mol/L TFA
0.5 mol/L TFA
0.03 0.1 mol/L

TFA NFG-1 JLOO3
JLO1
3 JLOO3
JLO1
3
NFG-1
NFG-1 NFG-1



68

26

3 NFG-1
Tab.3 Monosaccharide composition of NFG-1 after hy-
drolyzed by 0. 01 and 0.1 mol/L TFA

/%
JL003 4 47 42 6
JIo1 1 20 73 5
3.4
6
JLOO3
JLOO3 GC 2
4
100 17/57
89 14.89 )
g 23.77
60 20.40
%’
B 40
20 J
ol 284648873 ,‘.3_-5_2J_J . 25.7.8630.09
0 5 10 15 20 25 30
B (@/min
2 NFG-1-JL003 GC

Fig.2 GC chromatography of of NFG-1-JL003 meth-

ylated fragments

4 NFG-1-JL003
Tab.4 Methylation analysis of NFG-1-JL003

/min
14. 80 2 3 4-Me,-Ara Ara 1— 1.0
17.57 2 3-Me,- Xyl —4 Xyl 1— 8.6
18. 17 2 3 4 6-Me,- Gal 1— 1.8
20. 40 2 3 4-Me;-Gle  —6 Gle 1— 4.4
NFG-
1-JLOO3 —4 Xyl 1 —6 Gle 1—
JLO1 JLO1
GC 3
5

1001
22,79
8o
8 14.90 2054
w 6o
o
2 st 17,55
ol
20 .
3.62
) 6.3467f0.5913.4 i, L2554 29.15
0 5 10 15 20 28 30
i fA/min
3 NFG-1-JLO1 GC

Fig.3 GC chromatography of of NFG-1-JL01 meth-

ylated fragments

5 NFG-1-JL01
Tab.5 Methylation analysis of NFG-1-01

/min
14. 82 2 3 4-Me;-Ara Ara 1— 1.0
17.55 2 3-Me,- Xyl —4 Xyl 1— 3.8
18. 19 2 3 4 6-Me,-Gal Gal 1— 2.3
20. 43 2 3 4-Me,;-Gle —6 Gle 1— 10.7
NFG-
1-JLO1 —6 Gle 1—
—4 Xyl 1—
NFG-1
NFG-1 GC 4
6
100 3,r5
801
P
B so0f
b 10.84 23.87
‘g 40k 19.96
20k 17.22
: 16.16 6.2
o ULLISQ.I_Z. 12,77, ll { [ 15,7;97L
0 5 10 15 20 25 30
I f&]/min
4 NFG-1 GC
Fig. 4 GC chromatography of of NFG-1 methylated
fragments
1—4 152 1-3
1/3
1—6 1—4 152 153
1/3

1—4 1-6 1/5
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6 NFG-1
Tab.6 Methylation analysis of NFG-1

/min
16. 16 2 3 4-Me,-Ara Ara 1— 4.4
17.23 2 3 4-Me,-Xyl Xyl 1— 6.9
18.87 2 5-Me,-Xyl 34 Xyl 1> 2.5
19.59 2 4-Me,-Ara 3 Ara 1> 2.0
19. 66 23 5Me;-Gal 4 6 Gal 1> 3.6
19.97 235Me;-Xyl 4 Xyl 1— 102

20.58 2 3 4 6-Me,-Gal Gal 1— 1.1

22.09 3-Me, -Xyl 24 Xyl 1> 5.4
22.62 2 3 5-Me,;-Ara —4  Ara 1— 1.0
23.05 3-Me, -Ara 24 Ara 1— 5.0
23. 87 2 3 4-Me,-Glc —6 Gle 1— 14.2
3.5
"H-NMR
- d 5.0
B- d 5.0 i,
5.0 °J,, 6 B-
5.0 °J,, 4 a-
T, 1x10°°
B C-NMR
7-8
3.5.1 'H-NMR NFG-1
"H-NMR
54.86 84.75
F G B-
NFG-1-JLO03 ' H-NMR NFG-1-J1.01
"H-NMR 7
7
NFG-1-JL003  NFG-1-J1.01
1 0.1 mol/L TFA NFG-1-J101
57 6 NFG-1-JL003
5 6
2 NFG-1-JLO1 2

NFG-1-JLOO3 2
3 NFG-1-JLO1 1

NFG-1-JLOO3 1

4 NFG-1-J1L01 4’ NFG-1-
JLOO3 4

5 NFG-1-JLO1 3 NFG-1-
JLO03 3

6 NFG-1-JLO1 7’ 0.1
mol/L. TFA NFG-1-JLO1

NFG-1-JLO0O3 7

7 NFG-1 NFG-1-JL003  NFG-1-JLO01

Tab.7 Anomeric protons of NFG-1 NFG-1-JL003 and

NFG-1-JLO1
NFG-1 F C
4.86 4.75
NFG-1-JLO03 1 2 3 4 5 6 7

5.66 5.52 5.38 5.26 5.17 4.86 4.80

NFG-1-J1L01 2 3 4 5 6 7

5.66 5.53 5.38 5.25 5.19 4.89 4.79

a o o o o B B
"H-NMR
1 NFG-1-JL0O3 6 7 6
3J,, = 4.88574 —4.86040 x300 =7.6 Hz
54.8 < 5.0 6 B-
7 B- B-
2 NFG-1-JL003 24 5
) 5.0 24 5
-
3 NFG-1-JL003 1
d 5.0 1
-
4 NFG-1-JL003 3 5
5.0 3 a-
3.5.2 " C-NMR NFG-1-JL003 " C-
NMR
1 5 105.4 ~100.0 7
105.4 104.0 103.4 103.3
101.8 100.5  100.0 7
'"H-NMR
2 $66.9 a-l1 6-Gle  C-6
578.1 B-1 4-Xyl C4
3 8170 ~ 176
316 ~18 6
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