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Hydrolyzation of Polysialic Acid and Purification of Sialic Acid

ZHAO Hui ZHAN Xiao-bei  ZHU Yi-hui ZHANG Li-min
Industrial Biotechnological Key Laboratory of Education Ministry Southern Yangtze University Wuxi 214036 China

Abstract Hydrochloric acid was selected as the acid for hydrolyzing polysialic acid based on HPLC
analysis results. After hydrolysis of polysialic acid at 0. 1 mol/L of HCI 85 °C for 2 h ratio of sialic
acid was more than 95% . The solid sialic acid was obtained by lyophilization after counteraction
filtration and separation using ion exchange chromatography. The analytic results of mass spectra and
HPLC showed that the product was identical with that of standard sample and its purity was 96.4%.
Key words HPLC sialic acid hydrolyzation lon exchange chromatography

Sialic acids SA !

.. . 1 89
neuraminic acid

HPLC

2003-08-13 2003-09-26.
BK99190
1980-



4 17
15 L Biostat C10-3 HPLC
Braun N-
Sigma
3.052 min  3.117 min .
1.2 0.001 mol/L.  H,SO,
Escherichia coli K235-WXJ4
8
1.3
15 L 9 L 2.2
4% 37 C 400 r/min 3
4.5 L/min. 3 L, 3*
60 h 1
1.4 1
pH Tab.1 The results of the orthogonal experiment
8.0 7 000 r/min 10 min
4 95% A B/ c/ . 02
/ mol/L C h ! :
75% 3
1 0.05 75 1 16.9 285.61
1.5 2 0.05 80 2 74.5  5550.25
3 0.05 85 3 80.4 6464.16
- HPLC 4 0.1 75 2 54.4  2959.36
5 0.1 80 3 85.8 7361.64
1.6
_ 6 0.1 85 1 69.3  4802.49
1.7 7 0.15 75 3 57.1 3260.41
HPLC : 8§  0.15 80 1 38,4 1474.56
ZORBAX SB Cy4 pH 3
9 0.15 85 2 94 8836
1. 000 mL/min Uv 210
Sx, =  Iuxt=
K . ) ) ‘ y
nm 5 plL. v L8184 1286 0 8 40994, 48
1.8 K, 209.5 198.7 222.9
x
0 K,  189.5  243.7  223.3
X, -
2
%, HPLC ' ¥, K, 29515.24 16486.56 15525.16
%, /% y, =%,/%. K, 43890.25 39481.60 49684.41
K32 35910.25 59389.69 49862. 89
2 ZK[2 109315.7 115357.9 115072.5
2.1

R 2 _
na = in =36 201. 4

1,2 5 _109315.7 ~
Q) =Dk’ —na’ = =2 -36201.4 =

237. 1756

Q, = 2251.242



18 23
Q. = 2156.082 0.61
Q = inz - nx =4793.076
&
Q,=0Q0- Q,+0,+0Q, =148.5756 B 04}
2 R
. a= |
0.10 F Foo 22 =9.00 B s o2l
C  :
™
0 povw ¥ 'l A" - t 1
¢ 200 400 600
[ ﬁ:ﬂ‘l*ﬁlml.
85 C 1
3h K 3 h Zh Fig.1 The elution curve of sialic acid
2 h. 01
0.1 mol/L. 3 s}
95% . 3
o gf
2 E 4
Tab.2 Analysis of standard deviation § 4r
F 2f l
A 237.1756 2 118.5878  1.596389 0 L 1 . 1 L
0 2 4 6 8 10
B 2251.242 2 1125.621  15.15274 * &t (& /min
C  2156.082 2 1078.041 14.51223 =« 2 HPLC
Fig. 2 The HPLC chromatogram of the lyophillized
148.58 2
product
4793.076 8
1007 pU L)
3 M-l
Tab.3 The results of validated experiment
- =
SA ¥ 5ol
/mg /mg /% g
1 10.83 10.24 94.55
T
1 ‘I‘
2 8.53 8.21 96.24 ,,nghﬂﬂm B
3 14.21 13.56 95.43 130 250 35 450 350
2.3 3
Fig. 3 The MS chromatogram of the lyophillized
1.2 cm x 45
product
cm 1.6 ¢cm x 80 c¢m
0.2 mol/L 1.2 mL/ 2.4
min 9 mL 10
80 ~200 mL 1
HPLC
2 3
N-
N-

96.4% .




1 G Blix A Gottscharlk E Klenk. Proposed nomenclature in the field of neuraminic and sialic acid J . Nature 1957 179
1088.

2 Gwo-Jenn Shen Arun K Masayuki lzumi et al. Expression of a-2 9/a-2 8-Polysialyltransferase from Escherichia coli K92

J . Biol Chem 1999 274 49 35139 -35146.

Zbigniew ] Karl A Nieforth. Carbohydrate in Drugs Design M . New York Marcel Dekker 1997.

4 J. 1996 27 6 246 -247.
Lekh Raj Juneja Mamoru Koketsu. Large-scale preparation of sialic acid from chalaza and egg-yolk membrane J . Carbohy-
drate Research 1991 214 179 -186.

6 M W Whitehouse F Zilliken. Isolation and determination of neuraminic sialic acids J . Methods of Biochemical Analy-
sis 1960 8 199 -218.
Masskarn Shimatanl. Process for manufacturing sialic acids-containing composition P . USP 5 270 462 1993-12-14.

J. 2002 21 6 583 -587.

9  Xiaobei Zhan Li Zhu Jianrong Wu et al. Effect of pH on the production of polysialic acid from batch and fed-batch fermenta-
tion J . Biochemical Engineering Journal 2002 11 201 -204.

10 C-8 J. 1999 39 2 178 -180.

15

3 Knorr D. Effects of high-hydrostatic-pressure processes on food safety and quality J . Food Technol 1993 6 156 —161.

4 Mertens B. New Methods of Food Preservation M . London Blackie 1995.135 -158.

5 J. 1999 73 5 30 -32.

6 J. 1995 4 69-79.

7 J. 1999 1 62 -64.

8  Armando Smendes Joao E Decarvalho. Factorial design and response surface optimization of crude violacein for Chromobacteri-
um violaceum production ] . Biotechnol Lett 2001 23 1963 —1969.

9 M . 1997. 231.

10 . M . 2000. 92 -94.

11 Smelt J P P M. Recent advances in the microbiology of high pressure processing J . Trends Food Sci Technol 1998 9

152 - 158.



