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Abstract There are several impurities in the spiramycin fermentation broth which leads to a lower yield and lower quality of the
product. Four impurities in spiramycin broth have been simultaneously separated and identified by LC-ESI/MS. The generation of
these impurities was attributed to the fluctuation of glucosylation in spiramycin biosynthesis. Nitrogen sources, ammonium in par-
ticular, were found to play an important role at the glucosylation. Aided with the information of I.C-FSI/MS analysis and subse-

quent optimization of the culture medium, better culture medium of shake flask was designed, which leads to reduction of impuri-

ties by 22 ~ 88¢% .
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Table 1 Composition of mobile phase

H/min { solvent AN ¢(solvent BY %
0 - 85 15
10 40 60
14 85 15

Solvent A: ammonium acetate (.05mol/Ls

Solvent B: acetonitrile ; methanol (5:1/F: V).

1.3 X®BHE

1.3.1 HRFOE - NERSERAEShNEE
W30 mLitEE, Bl - 20CHRHRREEH. ot
PR 1 mL I 4°C F R0 000 dmin 8L 10 min,
WA 0.22um BT RS B T E R PR TR
1.32 BEBEESBBETEAGESES . A TAT
£ 7] 32 75 £ AL R R IE 4 7 MR , 5 B
FREEANESE. NEKEERE LR 480 AN
HELE5 13,1 Bk TR T ab PR S A AT W R A A
g GRS R LS R R . fE
A F RIS B E R R E S PRI E g
TR#ETTHES - BES X XBE HPLC Bi%
BEFESYME MAE 2R, ABRSEERS
AhERB RIS B LS HPLC B 1 RS
EE 1 IMI L IM2 IM3 FT IM4 A 7E G AR B A O RE T

I B 23
mALY,
900 §
B
706+
60C
oo M1
3001
4004
3004
200 S W
mﬂi FERTRT - RN
. R
1 3 6 H 8 ] 10 1 12
I mmn
B 1 BREEE %K BEIR HPLC Bl
Fig. 1 HPLC chromalogram of spiramyein broth
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Fig. 2 MS TIC chromatogram of spiramycin broth
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21 BREELABFRRLE
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Fig. 3 ESI spectra of impurities in spiramyein broth
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Fig.4 Structures of spiramycin
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Table 2 Effects of nitrogen source and inorganic ion on the production of impurities

Effectors Impurity

- Yeast powder NH, N0, Com liquid Soybean powder  MgS0, Zn30, NaCl M1 M2 M3 IM4
1 QO 1 1 1 1 1 1 + H ¢ '
2 1 4] 1 i 1 1 1 / / li + +
3 1 1 0 1 1 1 1 li / li + +
4 1 1 1 Q 1 1 1 / / / - -
5 1 1 1 1 4] 1 1 H / / + +
6 1 1 1 1 1 0 1 + / / i
7 1 1 1 1 1 1 0 + / / f

+ Highcr level of the impurity;

— Lower level of the impurity; / No change
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H-FHBRBRMENEFELRITEREN:
E IR E KA BE R A NH,NO,, EHLE T MgS0,
1 ZnSO, W A BB ELEEL. EEEHERF
BEhHERSNTREAEER L, XL L, (3")IE
EREHE K B H, NH,NO,, MgS0, fil ZnSO,
HEHET = KFEHITEHE, TRERREI.

£3 EXXBRER
Table 3 Results of the orthogonal experiment

Biologic
No. potency M1/ % IM2/ % IM3/ % M4/ %
f{u/mL)

1 6652 45.44 10.05 3.58 0.18
2 3789 25.53 1.26 0.4 0.81
3 3031 30.72 27.15 0.67 0

4 17768 5.02 0.66 0.15 0.56
5 15458 8.66 1.2 0.13 0.86
6 15579 0.81 0.34 0.14 0.23
7 18610 1 .27 0.7 3.98
8 19789 0.23 0.18 0.23 7.52
9 25853 1.1 0.33 0.17 3.4
10 6315 41.34 6.11 5.56 1.96
11 5810 50.05 6.1 5.93 1.3
12 4294 13.83 8.43 ¢] .86
13 18442 4.18 .27 0.05 0.47
14 18526 1.39 0.55 0.19 0.46
15 20210 0.85 0.33 0.15 in
16 21052 (.62 .18 .18 1.04
17 22653 1.3 0.07 0.06 6.55
18 20178 0.76 0.36 0.12 1.85
19 6316 2.01 2.81 1.45 3.73
i) 5052 14.5 12.33 0.76 2.19
21 4444 26.44 11.14 1.64 1.72
22 9905 2.69 0.38 0.06 145
23 23158 0.29 0.1 Q.18 14.05
4 6388 2.61 0.74 0.26 5.88
25 18050 2.39 0.08 0.06 12.36
26 16476 2.41 0.05 0.08 5.28
27 20641 1.55 0.05 0.05 14.61

£4 BRERUTEEEARBREIRSETEK
Table 4 Impurity and spiramycin in optimized medium

MEIFEH 16 18 HMLRE R LY,
MAERBBEH ARSI ENER My - LERE
BAAREBRSEEF. BN RME. H 16,18
AR T M S REAMET ARG ERS, Al
AR B, S A K IE 2 SR R R S AT A
Wi B T 16,18 MR R EE N .
HhEEE 3% XK. 0757 BERH M 0.1%
NH, NO, , I ¥l £t % 0.075% Mg80, . 0.2% ZnS0,
0.3%NaCl. 2t FRERAEMBEIRE R KB
EETSRAMBHERLE 4 R4 HBEER,
IML.IM2 f1 IM4 Z B 55 TR T 88% \22% M 65% .
IM3 & & /RIS A, &R EEZ A& &
HBEESEERAUMBERTT 25.8%-

Biologic

. M1 M2 M3 M4 Spiramycin
porensy g t g 14 i
/wfmL) f% % 1% /4 /3
Original
culture 20968 4.32 0.5 0.23 2. 14 92.8!
medium
Optimized
rulture 26388 0.5 0.39 0.38 0.75 97.98
medium
3 W o

FRW AR AT LM~ R RS
WU EEA SR EERIUERNEY SRR
WA BeRE A F I 1T T Ak LU B R AR
HEEEREEARN. AN EEFTNERLEDR
MR RERTEEEMNERIEM-

WEREAST RN ERREREY T B
BASEEFEE TREMNEL AWM IFERES
L BRBREREYSRTHEEANSHERK
B, RSN T RERE LW —FREERH
it Rul g —ERENE. EREFERZENE
ByE e, FERARE TAR, AP EE 3 /R D
T50% , RILERIETT LU LR, SR TR
HTHERE D FAHEE T E-8 G R8T

RALE H Ry
Ade ARG ST AR HBES P X
SEREE R A M R AT T H IR R, E

RIS R LY S BRI B RE BT HME
B EABEEE. BEENEETRYE S
BRTAATZRMER, X EREMAERFEREAS
2, LU — R B R A R A
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