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Abstract — For an industrial-scale purification and production of cephalosporin C from a cul-
ture broth of Cephalosporium acremonium CSA-2.8A3 mutant, ultrafiltration, column chromatog-
raphy, reverse osmosis, and spray drying were empolyed. Above 90% of yield and high purity
of cephalosporin C were obtained through WA-30, HP-20, XAD-2000 and SK-1B column chro-
matographies. Especially, in the tendom operation of the columns, the recovery yield was in-
creased up to 96%. The purified cephalosporin C was stable at 4C and in acidic condition,
while it was unstable at room temperature and in alkaline condition at pH above 8.0. Cephalos-
porin C powder or a final product prepared by spray drying contained 85.5% of sodium cephalo-

sporin C, 6.3% of water, 4.63% of free Na'
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Fig. 1. Purification Process of Cephalosporin C.
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Fig. 2. Purification profile of cephalosporin C on chro-
matograpy of WA-30, HP-20, XAD-2000 and SK-iB.
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Fig. 3. High performance liguid chromatogram in each
step of cephalosporin C purification uitrasphere ODS
C-18 column and 0.1% potassium phosphate, and Ace-
tonitrile: Water (3:97) pH 4.0 with H,PO, as mobile
phase were used.

The flow rate and absorbance wavelength were 1.0
mf/min and 254 nm, respectively.
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Fig. 4. Effect of temperature on the stability of cepha-
losporin C.

The purified CPC (15 g/) was incubated in 5% i1sopro-
pyl alcohol solution (pH 7.0) at 4, 20, 30C for 1~10
days and then residual activity was assayed by HPLC.
®; 4C, - ; 20C, a; 30C.

Table 1. Purification of cephalosporin C from C. acremonium in lab. scale

Purification step Volume (/) Total CPC (g) Decolorization (%) *Purity (%) Yield (%)
U/F broth 5.0 90.5 0 72 100
WA-30 5.5 39.4 43 79 98.8
HP-20 3.7 37.0 86 80 96.1
XAD-200, SK-1B 7.7 84.7 96 98 93.6

*HPLC chromatogram area % of cephalosporin C



Vol. 20, No. 2

4 slelek wWeby 25 A 2hde pH 4~6 4 9lol 4]
ol ol Aot B5fo] FA vehdg o & alsich

HAMEDL =&

Fig. 6& T2 2A& Es] A= cephalosporin C
2 reverse osmosis membrane(MW © 300) 4lefl 2 15
kg/cm?e] &l o F&E Zelw, TS5 wWE ce-
phalosporin C &%, &%, permeate 737, 1|4l pe-
rmeate & 75 %+ cephalosporin C % 52 H
315 jepd 7lo 2 cephalosporin C7F 100 g/l %
7R FEEE FH3] FEe] FoA|W, permeate®.
whz] L1271 cephalosporin C8] 5% 2 g/l A xe7bx]
Edaiait=g

100 /___./'
90

=~ 80

£

2 70 F

L

Z 60F

=

T

= 50
40 ] i L I I L 1

2 3 4 5 6 7 & 9 10

Fig. 5. Effect of pH on the stability of cephalosporin
C.

The purified CPC of various pH values were incubated
for 24 hours at 4C.
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Fig. 6. Profile of reverse osmosis concentration.
Operation pressure and membrane M.W. were 15 kg
/em?, 300, respectively.

®: cephalosporin C, a; pemeate cerhalosporin €,
flow rate, B; temperature.

Table 2. Purification of cephalosporin C from C. acremonium in pilot scale

Purification step Volme (/) Concentration {g/]) Total CPC (g) Recovery (%) Yield (%)
Fermentation broth 102 21.6 2,204 100
Ultrafiltration 182 11.26 2,050 93 93
Resin operation 160 12.3 1,970 96.1 89
Reverse osmosis 18 104 1,871 95 85
*Spray dry 2.135 97.6 82
(CPC-Na-2H.0) {1,826)

*Cephalosporin C-Na-2H,O content: 85.5%

Table 3. Specification of cephalosporin C products
Water (%) Na (%) Ca (ppm) Fe (ppm) Zn (ppm) K {ppm) CPC-Na-2H.0 (%)

6.3 4.63 280 232 11 122 85.5
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