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Table 1 Comparison of Dextran 40 producy indicators

among countries.

. EJE e [F el i
e T T T T ]
A (%) <0.010  <0.007 <0.011  <0.007
IR (%) <0.03 <0.3 <0.3 <0.5
EEJE (%)  <0.0005 <0.0008 <0.0010 <0.0008
1 HERTT A 'ﬁﬁmﬁ» AT
AL F

A IR 40

Bl 1 A5 ek 40 #)4 T. 2084 .

Figure 1 Preparation process route of Dextran 40.
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223 BT R B Al A ERE I 40 2%
AL
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T E S AR RIS . S 4~5 S gy
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([ 2 ) PO EE N 0514), FE R A2 10%
KAy M,<120000, 10% /N3 M,=500005,

gt FCH 1 mg/mL &) BE bR EE I, 40l B
I 0.30. 0.35. 0.40. 0.45 A1 0.50 mL %ij & ¥
PRUEVE I, HZAMKERE1.0mL, FHIA
2.0 mL DNS, #/K¥2 min, A 7Ki4H )G Nz
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Table 2 Enzymatic hydrolysis of Dextran fermentation broth to produce Dextran 40.
0 JFHEAR AL RN

N AR (mL FEREIT 40 FREE (g L

0 REER AR (mL) (mgmL ) FBEFERTF 40 (2) 722 (g L) M,  10% KT M, 10% /Ny M,

1 8000 24.89 245.01 30.63 35323 106853 7176

2 8000 28.66 263.57 32.95 35598 106015 7437

3 8000 25.70 252.05 31.51 37454 107548 7202
“FEME 8000 26.42 253.54 31.70 36125 106805 7272

32 BFTHRIEERS B ATEELT 40 &4 HERITA, SR EFRLHAEEN R SRSy
prirg e TG 17.92%. 75.89%. 78.87% Fl1 94.47%, M=

4 18 FH - FH - BH - BH £ 47 45 Be B T 40 73 W 2 1 FE S 2 4 BN 95.74%. 83.37%.  77.00% Fi

L, BRRE TSR AT R, BER
R L AR, S R 2~5 R 1R IR
BEIEE 5% PA_ B AR R 1SR MR, Lt
7 HL AR AIREREM 52, FH-1-BH-BA B 7 2 ek
JENT R A AN B 6 s A R T 40 R
2032 FH - FH - B - B 88 1 A2 A 2 BT R 45 2R L3R 3.

66.71%; A7 EREIT 40 IR 1) FLF: 26 )L 1207 pS/em
F% %2 66.71 uS/em, KT 95% M4 & B 15545
i AR 2B

FH -BA 1 BH - BH - BH - BH 25 7 22 #e A EHT 4 2
B T N At 1) A 7 T 40 B0, 6 AR
PR EEEMASEITIED, FHFHS)E
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Figure 2 732 Cation exchange primary column
chromatography.
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Figure 3 717 Anion exchange primary column
chromatography.
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Figure 4 732 Cation exchange secondary column
chromatography.
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Figure 5 717 Anion exchange secondary column
chromatography.
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Figure 6 Changes in conductivity of 732-717-732-717
cation anion exchange column chromatography.

0 Yoy
R
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& @ AE & &5 N 0.06%. 0.001448% FlI
0.006%, RPIFRIE & Bk BRI bR, A& E
KB E b A, HAJE S EAEAR; FH-B-
BH-BR B 722 = IR Rk i . S R AA &
5N 0.01%- 0.000643% F110.004%, L%
B G BB E PR mbn e, HEE S ERE
FhriE. th, ZAEA ERERT 40 &8 & Eik
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Table 3 Dextran 40 732-717-732-717 cation anion exchange column chromatography results.

EEESIA HRL(mL)  BEE (%) pH  WER (uSoml)  MEAER (%) BSREER %)
=7 200+0 9.5£0.5  6.0+0.5 1207.00+5 100 0
732 — IR BT A 214+10 8.5£0.5  3.50.5 969.00+5 95.74+0.04 19.7242.0
717 — RT3 19845 8.0£0.5  7.0+0.5 291.00+3 83.37+0.03 75.89+0.4
732 TR 209+10 7.0£0.5  6.0£0.5 255.00+3 77.00+0.01 78.87+0.3
717 IR T AR 195+10 6.5£0.5  6.0+0.5 63.80+3 66.71£0.01 94.47+0.3
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|/a AHEENT 40 BT A Z T i SRR

Table 4 Quality changes of Dextran 40 ion exchange column chromatography products.

- SR R HEE A
TE (%) PERE (%) TR (%) FRIRER (%) & (%) FEIRZE (%)
Ji A5 EHE T 40 1.48+0.02 0 0.003484+0.0001 0 0.018+0.0003 0
FH -1 85 758 41 0.06+0.01  95.95+0.7  0.001448+0.00003  58.44+1.5  0.006+0.0003 66.67+2.5
FH-BH-BH-FH B 7258 0.01£0.003  99.32+0.2  0.000643+0.000004  81.54+0.1  0.004:0.0003 77.78+1.8

33 BFXMHEEWS B4 A ETERT 40 514
ik

3.2 7 BH - [ BH - 9 125 - 58 46 1] H D A e
40 AR FRE . E &R ARG EIAE (hE
Zidey bruE, (A5 EERFETIA 2, FIL
BB AW AR — DA, DL — 2B R
HA SR, FH-B-FH-B1-FH-B1 & A0 et E i
H S AR LB 7, A5 e BE T 40 TR A
BH - - BH - B - BH - BH B 750 At JZ A s R W3R S,
A T HE T 40 5 AR AL LR 6. BE A BT A IR
BBEIN, A7 e I 40 VTR RS R S R,
B U A HAE R AT HL 5 56 00 S BRI 19.50%
77.76%- 83.73%-+ 96.39%-. 97.23% F1 99.38%;
S B oy A 89.12% 79.18%. 77.60%-
76.61%. 65.92% F158.69%; A7 EHH BT 40 V& (1)
H 5 2 M 1205 pS/em B & 7.53 pS/em, K T
10.00 pS/cm.  FH-FH-BH-F-BH- I & 722 At Z AT
L2 T PTHE A1 1) A @ W T 40 5 1) 4R

PIRE . EL&EAA S E S NN 0.01%.
0.0001% F1 0.005%, 35775 21| [H Br 5 = b 4 (IR
11 5% # <0.03%, H 4§ <0.0005%, A 7 E<
0.007%). K, A5 e B B 40 3 2 5 FH - B -
BH - -BH-BH 3 2B B 85 22 ek 2 A 4ligh, HR-
PIGRE . AR A & 0T DLk B [ bR
bR

1400 -

1200
= 1000
":1 800 -
% 600
E 400 -
200 -
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Figure 7 Changes in conductivity of 732-717-732-717 732-

717 cation anion exchange column chromatography.

RS A TENENT 40 VA VRZR I -1 - BH- 9 -BH - B 25 1 A A E A 4t R
Table 5 Dextran 40 732-717-732-717-732-717 cation anion exchange column chromatography results.

e AR B 3 Py il R e
L
(mL) (%) (uS-cm™) (%) (%)
=1 400+0 9.8+0.5 1205.00+5 100 0

732 — IR TR 397+10 8.8+0.5 970.00+5 89.12+0.05 19.5042.1
717 — IR BT A He 388+10 8.0+0.5 268.00+3 79.18+0.04 77.76£0.3
732 IR T AR 390+10 7.80.5 196.10+3 77.60+0.04 83.73+0.3
717 ZIREG A4 385+10 7.8+0.5 43.50+3 76.61£0.03 96.39+0.3
732 SR T A 38045 6.80.5 33.40+1 65.92+0.01 97.23+0.1
717 IR F A 390+5 6.0£0.5 7.53+0.1 59.69+0.01 99.38+0.1

o BH-I-BH-BA-FH-B1 8 7S kL IR M A R I 40 it 324K .
Table 6 Quality changes of Dextran 40 732-717-732-717732-717 cation anion exchange column chromatography products.

- SRR HE)E A
T (%) PRI (%) T (%) FERE (%) FE (%) FFEEE (%)
Ji A5 E B T 40 1.48+0.02 0 0.003484+0.0001 0 0.018+0.001 0
FH-BH-BH-F-FA-BI B 744 0.01£0.003  99.32+0.2  0.0001+0.000001 97.13+0.03 0.005+0.0001  72.22+0.8
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Table 7 Separation and purification of dextran 40 ion exchange column chromatography.

No T ERETT 40 H BT AEAE EATE

R (mL) R (%) HSE (@S-em?) AR (mL)  HEE (%) HESE WS-om!)  WE (%)
1 8000 9.4£0.5 1022.00+5 77045 8.4+0.5 1.70+0.1 86.01+0.03
2 16000 9.0£0.5 1041.00+5 1490+10 8.840.5 1.12+0.09 91.05+0.04

R BT SCHRALE Mo B AL AT HEREIT 40 7 i 7> T B A BRI

Table 8 Molecular weight distribution and impurity content of dextran 40 product isolated and purified by ion exchange

column chromatography.

RN
N FRIIFRE (% % B (%
° TR (%) Elm (%) 20%) M, 10% K71 M, 10% /Nor1 M,
1 0.0120.003 0.0001+0.000001  0.004:0.0001 35395 108830 9150
2 0.0140.003 0.0001+0.000001  0.001+0.0001 38103 109896 8927
pE A EARFE . &7 WAL ENT 7 B8 Al b A5 e b T
4 ZF 18

B BUAT (0 A5 e T 40 JEAL 24 1) 7 O s o
U L [ B i AR A (<0.007%), H 2R
PIRIE (<0.5%) FIEH 42 )& (<0.0008%) 5 [H B 5
EFRAE (BB <0.03%, 428 <0.0005%) fF
FEZEEE, DR AE A R T 40 M i %8 T 200t
F, A EER B A 0t A B RN g3
IR ERE TS Bk AT T . A IENE
I 5 T A T ffe 1) 2% 1 A T IF 40, 7P FE ATk
31.70 g/L, 7= Eh R M, 36125, 10% K53+ M,
9106805 10% /INrF- My, H 7272, T B Kb
W (M, £ 32000~42000, 10% K 4% F M,<
120000, 10% /N3 -F M,=5000), ik 5] KK Ax
(M,, 7 35000~45000, 10% K 43T M,<110000,
10% /N3 M 27000); 44 25 1 B4 HUH I AR
B R L2088, BEfRIRE (50 °C) kT 3hi /K
fifiR S (95~100 °C) , KKPEMCAEF=BiA . £iliE
R N O i T EZ SRR SO (A
Al IR R A AT 5 ()R A 5 I 0 D v R
SE T H RN, 4340 BERE I 40 09 42 77 B ingx

40 25 BH-BH B -3 ™ i B SR R R
H 4R A E & 508 0.06%. 0.001448% Al
0.006%,  BH-F3-BH- 935 52 e /™= i IR R B v
LB A A &N 0.01%. 0.000643% F
0.004%, Ji & HI IR0 TR AN 20 oA 21 [ B
EbaE, EEE S EAEIE SR E. AWE ST
S, PHE TR AR I VR I R AR AN K,
BF 25 7 A2 AR I VR PR S R PR I S, A5 B
B 40 Vi B SR B0 BH & 7 ag e pd, IR R T OE
FL i PRI 420 S 5 A 7R 732 BH 5 1 52 B iR - ) |
A, SRSy B T VAR, SR
RGP A AR 717 B & A #
WHHE, BRI H) OH- 5 H 45 4 8 H,0, I
WS FIRERS, HREPERK. BT
AWt 2T 7 S A A BERE I 40 S5 AF itk A
JVE B T 40 V35 9 28 3 B - 99 - BH - B - BH - B A i 2 25
TR ZE, B RBERIE 99%, MK E
7.53 pS/em, KT 10.00 pS/em; A7 e B B 40 B
o R R AR . E AR AR S =4 N 0.01%.
0.0001% F10.005%, 35114 2| [E Fr i = bn i (R
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Wi <0.03%, 4 JE<0.0005%, %.<0.007%);/"
R 58.69%, WUREA I EEFEFET,
B A MO FR AR LR, R — R ENT, AMUTE
R N R P KGEE H A T R R, T HL 4 R
ARG, s SRR S . A TEBERT 40 55
TR ZE T4y B alith, A e 40 A
3RPH-MIIES A4, W FHREZR 2 pS/em LA
N, 800 mL 11600 mL UL 43 51l i it 86% Al
90%, A7 JiE Kl I 40 B 152 46 7= il (R SR TR A
HEEME S ®IA B E R s bn e, HIYos
TR ANy T AR B RR PN AR . 7E & AR IE
(AT T = 28 ORI T 5 BRI AE T FH - B A T H
B HAG IR ELL B FAcH#H, BRTAELH T
B O 7 F KGR tHORHBRT e ek A2, 8 )
BHRFE: 800 mL Al 1600 mL &5 138 # KA ,
BT A PR B, I — R K
EE HHRHRAIGE L, i BRI RS, AR T2
ek 2 B FE I A [F],  AHXT T 800 mL A1 1600

mL YPRHE I 5 LA A7 ERE T 40 2 752 A
JEHT oy B AL L2 AE — P - B A = SR A R Y
Hent bR D REZ AR AN TE
WEFE, LT AL B SRR -

A TR T 40 [0 257 FH A e i T Pk 2 % £
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ffE, SR T RN I AR AR R . A T T
) fRn O AE T 0 P L B AR IR A i A 7 AR Y
(5 B AN 2 38 I A 7 RS o [R] A HL A A4 e i
A N aR A R o B T A HE R o) B Al
A TR IET 40 KR iy 177 i B O A A
2 [ B e bm A, R I B AR T A e B T 40 A
R dh A RN T AE MRS, &R TR &
By AT EWE BT 40 77 dh £ T AL B PN T3 1 R
M EFRT, 7oA T R 5 A a At &

R o
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Purification of Dextran 40 by Ion Exchange Column Chromatography to

Improve Product Quality

WEN Qing-jiang, ZHENG Qiao-xia, SUN Xiao-yu, DING Hao, MU Juan®
(Shaanxi Institute of Microbiology, Xi’an 710043, China)

Abstract Dextran 40 prepared by enzymatic hydrolysis of dextran fermentation broth was separated and purified

by ion exchange column chromatography, achieving the highest international standards for product indexes.
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Dextran 40 was prepared by enzymatic hydrolysis of dextran fermentation broth, with a yield of 31.70 g/L of
fermentation broth. The weight average molecular weight and molecular weight distribution of product were M,,
36125, 10% macromolecular M, 106805, and 10% small molecular M,, 7272, meeting European standards. The
contents of ignition residue, heavy metals, and nitrogen in the dextran 40 product obtained by cation - anion -
cation-anion discontinuous ion exchange column chromatography were 0.01%, 0.000643%, and 0.004%,
respectively. The contents of ignition residue and nitrogen met the highest international standards, while the
heavy metal content met the national standard. The conductivity dropped below 70 pS/cm. The contents of
ignition residue, heavy metals, and nitrogen in the Dextran 40 product by cation-anion-cation-anion-cation-anion
discontinuous ion exchange column chromatography were 0.01%, 0.0001%, and 0.005%, respectively, meeting
the highest international standards. The conductivity dropped below 10 pS/cm. The ignition residue, heavy
metals, and nitrogen contents of dextran 40 obtained from three consecutive cation — anion ion exchange column
chromatographies were 0.01%, 0.0001%, and 0.004%, respectively, meeting the highest international standards.
The weight average molecular weight and molecular weight distribution met European standards. The yield
exceeded 85%. The conductivity dropped below 5 uS/cm.

Keywords Ion exchange, Column chromatography, Dextran40, Fermentation broth, Enzymolysis, Conductivity
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