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Abstract: The polysialic acid was obtained from fermentation of escherichia coli, and hydrolyzed to
separate, purify and prepare the N-acetylneuraminic acid. In order to study the process conditions of
separation and purification to prepare high purity of n-acetylneuraminic acid from the polysialic acid which
was hydrolyzed by the oxalic acid, so as to simplify the process and reduce the production cost, the authors
investigated emphatically the hydrolysis of the polysialic acid by oxalic acid , contrasted firstly the effects
on hydrolysis of polysialic acids between oxalic acids as other conventional hydrolytic acids and determined
oxalic acids as hydrolytic acids. The best operating parameters of the oxalic acid hydrolysis of the polysialic

acid was determined by the orthogonal experiment: hydrolysis temperature 90 °C, hydrolysis time 3.5 h,
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hydrolysis acid concentration 0. 1 mol/L and diluted multiples of polysialic acid 5 times. In these
conditions, the hydrolyze rate of the polysialic acid was more than 94 %, and the hydrolyze yield was more
than 97 %. The separation and purification conditions were optimized through experiments, and the
separation and purification process for the preparation of high purity N-acetylneuraminic acid was
obtained. In these process conditions, the analytic results of the infrared spectrum and HPLC showed that
the purity of the N-acetylneuraminic acid product was 98.5 %, and the yield was 58.4 %.

Key words: polysialic acid; N-acetylneuraminic acid; oxalic acid; hydrolysis; separation and purification

0 5|5

BRIV 2 (polysialic acid, PSA) 2 i 55 Y I
FRPAARLL o-2,8 BY o2, 9 M EE 45 B AG B kM R
AW FEAE 20~60 kDa, J& —Fp H A 6 X
F BEPT T A K4 7. 1R R R (sialic acids SA) 24
2% W3 (neu-raminic acid) F9— 25 {7 4 ¥ 10 BOFRET
Hort N- 2 ik P 28 20 R A MR VR R D 5 R M. N-&
Bk 22 SR | 12 A7 A6 T 2h W 4 Mg 2% 1w 04 0 28 oK
Sty » FE VT 22 508 LB 1 E0R AR B4R ) AR R R v
THEEEAERHY . N-CBEAR 2 2R 0 A Y 2= D g,
MAE LR, 250 =2 A 2 [ W 15 BA
i R A 2 AR 6 40 B4 B S R )
A B FE R AE AL N- 20 Mk e 20 (R M A A W A
TG IT R PR S L AR L R A THI AT Y
SEHHE

i S0 2 ASE I P R LT N-Z B AR
A MY S R UL R Y R R
3 N- 2 B 1 20 208 5 (H R 6 1 B L 4 BBOHE B K
HE PR AR L AS A N- 2 ke 4 &R Y 40 B RR
A ME LA Tk Ak R AR A = 75 oK

R Y R K A5 B N-2 BEAR 2 &R, H AT, A
R Y R+ R KA A 3 R Al B 1 N- 2 T R 4R TR
SEMFGY AT B AR Al N-2 E A 20 SR 0 B A . B
LUV 0 - A B BT I o A F) KL B e
M5, 5 FH ER 2 7K M 15 3] N- 20 Bk 45 52 R /K L, 7K
Ff R 25 B8 - A IR VR M A5 B 4l B 96. 4 Y09 N-
IR 2 SR A0 T2 RSO AR 5 T 5C i
JE B N-C e 28 J IR W b & A K AL, ™~ &
SN N- 2 B 28 S 8 PR AR 4l 3 5 2 SO 50 ] & 1
T0VE A 3R M VTR 5 S P IRUAE ) 2 - G AR A R AT ik
53 B 2 Al KL 5 O A TR L P L TR K A 1 B N- 2 T
2 R R K R AR SR TR A A 3 N-2 kb 22
GRS L T ) R AR AN N- 20 Bt b 22 48 R & TV TR
R ZER TS B 4B 90 % ~92 % i N-Z e #h 22
IR H T L ECRAC, T E BRBBE A .

V3 Bt 7 52 56 32 38 5 (ol 2B 0 2 1 o o 5RO
WL R SR R R K i 2R O R TR S 4R i ol
N-ZBEH 2 2 R . LU T AL N-Z BEHi 22 2 R 70 5 42
AP HEE N- B 28 SR WA M 2 B2 L A
TR AR L B R 2R AR i - O SRR YR 0 S AR A
i 4l N- T 28 2 1R 1) Tl Al IR A A 7 it
5 TR

1 SEIgE o

1.1 A FFALEE

W% 24 B 45 SIM-FHM-17 2 A 18t 75 B
TR PR DT w17 s i BORAH 35 L-16 S H A
B EECEWE) S P A 5100 LR BERE PV11074 SR 4H
VLR T A TR & BEARARITTAEA R ™ 5 IEE
MR B Uk 2% YTZ50LSDSS hy #1145 ¥ 72 17 W %8
il 25 MU B2 w7 s e i 78 &AL R-1050 R #S M
K IRBE TR ATBR A 577 il pH 11 FE-20 S # 45 )-
FoA 2 A C i) A B /.

N- Pt Pt 28 2 R A 5 Ry BT R T 24 | 7 i s &
st kg B b 2, A R0 Sy ] 7 i k)

1.2 BERBRLBENT&

100 L R EERE R R 5 Y (R0, & B
el R BRI E 37 °C L PEFEEL T 200 r/min, il R E
1 vvm, &K BB [E] 72 h; K& B4 +E DO G ff 50 =
30 Yo, A 1T mL S v Ik 7 A H &K 4E £
pH M 6. 4, KB IEFE IS LL 2.5 g« L7 « h!
Ll B A 2 A R 245 oL A5 3 = 19, 540 g/ L 1)
50 Y R R R
1.3 RERRIEHEE

BRI R & T W% 400 nm FLAR R B & A 4
B4 B, 3 B 7 0. 15 MPa, o IR B 40 ‘CLLF .,
W E 75 C P FE 30 min, FJ 220nm L2 IF JE
SR AT U 2 2k 0 L A5 B R TR AR L B B T ) R VR TR
WL
1.4 BRERERIKE

g B — o A R 2R M AR TR S VAR 5 K R T P



%54 EROK R ERR S BIRAR S N-T BT 2 R 607

7 T ) B — A Wk R, P R e YA TR Y R SE AR R IR A
AT K. HPLC 1500 %2 /K ff W H 1 N-Z B 221
1.5 BRERERHNNE

[ 2 - R R v I A KA R ) R D L IR R
1.6 N-ZBE#EIEHNNE

HPLC &l & N- W 28 2 R Jot & vk i . (5 3%
Sk B35 ZORBAX 300-SCX; Mish#H 1 g
WA R TC i B 2 L TR I A 5 U 2 R R BRI A R
0.6 mL/min;# 1N 60 C;# M #5~ UV210 nm;
HERER N 20 pl.
1.7 KEBRHNE

TR AT FUK A 5 B B N- 2 Tk df 22 &0 IR I+ ok
BE Ca o 1 ey ) FH ) 28 = -0 2 32 U 2, 7K fifk I Ui 25
L N- Tt 22 4 o it Wk B (o) F HPLC 350
EN-CBEM A EZ BRI v, =, /20 N-CBEMZ
AMIKIAR vy, =x,/x,.

2 BR5UE

2.1 KEBHBE

R T ARAS AR N- Tk 2 SR L T 2 4 R e
iR 7K i R Ve YA R ) 7K A T 1 A Tl R RN R U, G v
KSR T N-2 R A 20 2008 T A0 4% 5 . ELE DL 3k
5 ARG G Tk AR H 2 R R VL. — kUL, £
RS B K i =M O TR R R P R . &
R o R . N-Z Tt 4 R e i — T O RAFAE
I8 P RROE M A2 BIAR KW 52w, W) = 91 & T AN 3 F
RO R K R MR TR SR R, N-L e
28 IR TE 9 TR RN i R B UK R A B R R B AR
HPLC i | 278 N-Z Ik o 28 20 R 0% 5 1 g R —
AN S BRIV SRy A5 ) B 2% SO A KA R N R R A AN A
Tl R K LI UL [ RE RS G SR L &
iR B €0 3 oA TR I A g g B S N-2 T p 4
SR B v b (%) 4 B8 A ) 22 A R CRE R A B I TE)
7.677 min, N-Z, Bt #f 2 2 R & B8 B [H] 8. 759
min) (JLE 2), N-Z BE &4 Z R tr E W E T 0.1
mol/ L 1) R K ¥ W A7 €6 5% 43 #7405 e A5
B ES. AW EE T, SRR 0 R B R L $h R
M= TR 3 CTR A H R, L 50 b & 3, 72K
fife i FE R 85 °C KSR A] Ry 2.5 haal5RIMR EE S 0. 1
mol /LM DL K 2 M Y 19 s % A3 5O TR) 1) 2% 4 °F o
PR K f S SR 1 T 3R R L FE AR R A (UL L 3). IRtk T
VB 5 TR A 4 T 3R M VR TR 19 UK

120000

100000

80000 1 N-Z. Bk E R

s

E/mV

60000

AR U

400004

20000+

0_

75 80 85 90 95 100 105 11.0 115
£ BT[] /min
Cl A B TR KA B 24 T WG 5 o Dl TR 7K AR 1) 240 O 06 5 °F Ay 0 TR UK
1Y 2% JBT )
E1 HERET, =gk EkRER
REIN-ZBHEIBRHNEIEE
Fig. 1 The chromatographic peak contrast of
N-acetylneuraminic acid obtained by three acidic
hydrolysis of polysialic acid at the same concentration
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Fig.2 The contrast of retention time between oxalic

acid and N-acetylneuraminic acid
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Tab. 1 The results of the L16 (4°) orthogonal experiment
P UN
H?\L_"EL%
B A/C WAl B/h REFRMFE C/mol » L™' Fikef&% D z /% NS
1 70 2.0 0.010 5 31.1 967. 21
2 70 2.5 0.020 20 48.9 2391. 21
3 70 1.5 0.100 0 28.3 800. 89
4 70 3.0 0.025 2 32.1 1030. 41
5 70 3. 0. 050 10 70.4 4956. 16
6 75 2.0 0.020 2 36.3 1317. 69
7 75 2.5 0.025 10 58.8 3457. 44
8 75 3.0 0. 050 0 39.7 1576. 09
9 75 1.5 0.010 20 35.3 1246.09
10 75 3.5 0.100 5 85.1 7242.01
11 80 1.5 0.020 10 50. 8 2580. 64
12 80 3.0 0.100 20 78.9 6225. 21
13 80 2.0 0.025 0 42.7 1823. 29
14 80 3.5 0.010 2 54.9 3014.01
15 80 2.5 0. 050 5 98.1 9623. 61
16 85 1.5 0.025 5 59.7 3564. 09
17 85 2.0 0. 050 20 85.5 7310. 25
18 85 3.0 0.010 10 74.2 5505. 64
19 85 2.5 0.100 2 85.8 7361. 64
20 85 3.5 0.020 0 69.6 4844.16
21 90 1.5 0. 050 2 63.3 4006. 89
22 90 2.0 0.100 10 90.5 8190. 25
23 90 3.0 0.020 5 83.1 6905. 61
24 90 3.5 0.025 20 81.9 6707. 61
25 90 2.5 0.010 0 59.2 3504. 64
K, 210. 8 237.4 254.7 239.5
K, 255.2 286. 1 288.7 272. 4 Dla = at =
K; 325.4 350. 8 275.2 357.1 1544, 2 106152. 74
K, 374.8 308.0 357.0 344.7
K; 378.0 361.9 368.6 330.5
K,* 44436. 64 56358. 76 64872.09 57360. 25
K,* 65127. 04 81853. 21 83347.69 74201.76
K;* 105885. 16 123060. 64 75735. 04 127520. 41
K.* 140475. 04 94864. 00 127449. 00 118818. 09
K;* 142884. 00 130971. 61 135865. 96 109230. 25
Z Ki* 498807. 88 487108. 22 487269. 78 487130. 76
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Tab.2 The analysis of standard deviation

E-S 3 1l S5 Fn dfCH D SRR F (377 22 1) 2
A 4 379,430 4 4 2 189.715 2 18.568 805 0. 001
B 2 039. 498 4 4 1019.749 2 8.647 483 0.015
C 2 071.810 4 4 1 035.905 2 8. 784 486 0.010
D 2 044. 006 4 4 1022.003 2 8. 666 597 0.044
w2 235.848 8 8
SR 10 770. 594 4 24
Tab.3 The results of validated experiment
S K S I S5 R VL PR TR S R Y PR TR it J5 U 25 N-& B w28
Fr5 B E /(g L 1) BrakEE /(g LY AR ERE/ (g L1 Al R
1 19. 540 19. 024 18.525 94. 8 97.4
2 19. 540 19. 236 18. 635 95. 4 98. 4
3 19. 540 19.012 18. 333 93.8 97.3
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Tab.4 The inspection and analysis results of product
P I H e Ko LR R N7 TR £h Aty TR
s/ Y% U e /el BR/Y% JCefueg D EE/Y% wE/% wE/Y% O RRE/Y
98.5 95. 3 —32. 469 0.5180 <10 0.0440 <<0.0768  <<0.0040 0.215
180000 FERR R FE B HE 0. 1 mol/ L, B W e PR Hi % 5 1% 5
160000 - CID FE e K S A E S 8RR, R K i R
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Fig.4 The HPLC chromatogram of the product

crystallized by acetic acid
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Fig. 5 The infrared spectrum analysis chromatogram

of the product crystallized by acetic acid
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