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The Nanofiltration Technique for Isolation of Oligosacchride

SUN Wei-rong  HAN Liang  BAO Yuan-xing
Jiangsu Instittute of Microbiology Wuxi 214063 China

Abstract In this paper the nanofiltration techniques of isomaltooligosacchride IMO and oligofrucose

FOS are reported. First the proper membrance was chosen based on hold-back rate and hold-back
element. Then the operation conditions and the separation draft were optimized. The purity of isomal-
tooligosacchride was higher than 90% and that of oligofrucose higher than 95% after romoving
monosacchride and dualsacchride.
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1
1.1 1.2.2 HPLC
1.1.1 QB T 2491-2000
. % 5.9.1.4.2
G 25.6 G, 5.4 1G,
20.3 Gy 0.9 P 9.0
1G5 11.2 =G, 27.6. 1.2.3
IMO 68. 1% .
1G, + P+ 1G; 40.5%. :
; 1 500
1.1.2
. %
G 34.04 GF 12. 14 180
GF, 25.53 GF, 22.48 90%.
GF, 5.18. FOS 180
53.82%. 342
1.1.3 93%.
JN250 <10
S m. ’ %
1.1.4 Waters 600 1
Aminex HPX-42A BIO-RAD
5 ym D 7.8 mm X 300 mm L.
TSKgel Amide-80 5 pm D 4.6
mm X 250 mm 0.001 g
10 pl.. !
115 Tab.1 Hold-back rates of three experimental membranes
% %
80 >99.0
IMO-90
SIGMA 93 >99.5
1.1.6 IMO-
90
80 >90.0
.200 2
=200 1.0 m*> 300
=342
1.77 m?.
4 kW 4.0 MPa.
1.2 3
1.2.1 HPLC
8 QB T 2491-2000
5.9.1.4.1 300
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FOS=95% 200
200
FOS=55%
FOS=55%
1.2.4 2
1 .
2 1.5~1.8 MPa 40 2.1
~45C 15~20 L min. IMO 2.
3
IMO 85.86% ~91.09% 1G, + P + 1G; =
51.38% ~53.38%
2.2
FOS 3 4.
1.2.5 FOS 90. 65% ~
1 300 200 95.31%
2 1.5~1.8 MPa 35
~40 C 15~20 L min.
3 300 . FOS
FOS=95% 46.36% ~57.81% .
2
Tab.2 Analysis of hold-back fluid of isomaltooligosacchride %
H»+P+
G G 16 M p G - I(lec;_f mo MO
5 6.35 5.46  25.17 2.33 12.08 14.53 34.08 51.38 85.86 92.54 73.21
10 3.51 6.30 25.17 2.27 14.08 13.60 35.07 52.85 87.92 88.37 67.86
15 291 6.56  25.10 2.12 15.38 12.69 35.21 53.17 88.38 79.56 60.71
20 2.36 6.16  25.47 2.41 12.83 14.94 35.83 53.24 89.07 75.31 57.14
25 1.43 6.18  25.48 1.2 15.59 13.90 36.12 54.97 91.09 73.57 53.30
30 1.30 6.51 25.05 2.17 15.19 13.34 36.44 53.38 90.02 74.22 55.71
3
Tab.3 Analysis of hold-back fluid of oligofrucose after first separation %
FOS FOS
GF GF GF, GF; GF, GFs
2 2.55 6.80 35.94 41.19 12.74 0.78 90.65 82.71 49.11
4 1.63 5.90 35.66 41.98 13.19 1.61 92.44 81.80 47.62
6 1.12 5.47 35.50 43.04 13.28 1.58 93.40 80.06 46.13
8 0.83 4.99 35.31 43.80 13.68 1.39 94.18 78.12 44.64
10 0.56 4.63 35.18 44 .58 13.79 1.28 94.83 78.64 44 .64
12 0.43 4.26 34.65 44.73 14.61 1.32 95.31 78.00 44.05
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4
Tab.4 Analysis of hold-back fluid of oligofrucose second separation %
FOS FOS
GF GF GF, GF; GF,
2 47.74 22.28 21.00 8.18 0.80 29.98 25.6 45.18
4 21.94 31.71 32.18 13.18 1.00 46.36 28.87 32.86
6 15.19 34.17 34.69 14.10 1.85 50. 64 28.91 30.12
8 10.45 35.36 36.22 16.11 1.86 54.19 28.12 27.38
10 7.12 37.96 38.69 14.81 1.42 54.92 27.93 26.83
12 4.95 38.24 39.53 16.27 1.01 56.81 28.89 26.83
14 4.24 37.95 39.19 16.74 1.88 57.81 28.32 25.84
2.3 100
£ B0
B
&
w60
x
= 49 -
1~4
20 il 1 1 Il 1 A ]
2 4 -] 8 10 12 14 16
E AT
§
&
+®
[ 1. FOS 2. 3. FOS
“; 3 FOS
& Fig. 3 Total amount yield and recovery of fru-
cooligosaccechride purification
100
20
1. FOS 2.FOS 3. -
ﬁ 80
1 FOS & 70
g 60
Fig. 1 Total amount yield and recovery of fru- g 50
cooligosaccechride after first separation 40
30
60
| !
= L
2 5 1 2. 3.IMO
% 45
® 0} 3.IMO
g 35 | 4 IMO
w 22 i 2 Fig. 4 IMO amount yield and recovery of isomal-
20 L ) ) ! ! i ) tooligosacchride purification
2 4 6 3 10 12 14 2.4
E R AL )
5
40 kg d
1. FOS 2. 3.FOS
0
s FOS DS 75% 200 kg d DS
Fig.2 FOS amount syrup recycle rate and FOS recycle 75% 5 6. IMO
=90 % FOS

rate of pass-by fluid

=95% .
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5
Tab.5 Analysis of purified isomaltooligosacchride %
[G, + P+ IG;
Gl G2 IGZ G3 P IG3 Gn n>4 IMO
1 1.43 6.18 25.58 1.02 15.59 13.90 36.12 55.07 91.19
2 1.44 5.23 28.83 1.61 12.34 12.66 37.89 53.83 91.72
3 1.26 5.20 27.95 2.46 10.47 13.04 39.62 51.46 91.08
4 1.07 5.41 28.61 2.21 11.59 11.90 39.21 52.1 91.31
5 1.07 4.19 29.87 1.24 12.85 11.99 38.77 54.71 93.48
6
Tab.6 Analysis of purified oligofrucose %
GF GF GF, GF; GF, GFs
FOS
1 1.91 3.19 27.60 46.92 17.77 2.60 94.89
2 1.52 2.04 20.99 50.06 24.56 0.83 96.44
3 1.62 4.11 31.54 45.43 15.10 2.20 94.27
4 0.56 4.61 35.18 44.58 13.79 1.28 94.83
5 0.43 4.26 34.65 44.73 14.61 1.32 95.31
3.3
3
3.1 90 50
85%
90 % 90 %
95% .
50
30% —40%
3.2
50 3.4
M . 1999.
2 M . 1994.
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