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Introduction

Antibiotics can be generally classified such as 
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-lactam, aminoglycoside, macrolide, peptide, polyether, etc., acdording to the physical and chemical properties. Nowadays, 
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-lactam has occupied about 70% in the worldwide antibiotic market. Among 
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-lactam antibiotics, especially, the demand for cephems has increased rapidly because of great stability in acid and activity rather than penems. Cephalosporin C, one of the cephems, produced by Cephalosporium acremonium has been widely used as an important starting material to make medical and pharmaceutical products.

The nomenclature for cephalosporin C is 3-acetoxymethyl-7-)D-5-amino-carboxybaleramido)-8-oxo-5-thia-1-azabicyclo[4,2,0]oct-2-ene-2-carboxylic acid, and generally called cephalosporin C. This is the hydrophilic and molecular weight is 415. The characteristic of 
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-lactam ring is a IR band of carboxy radical.

There are two big problems for the separation of cephalosporin C from the broths. First, the hydrophilic nature of the 
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-aminoadipyl side-chain of the cephalosporins renders them highly soluble in water and precludes direct solvent extraction methods. Hydrophobic compounds, such as penicillin G and penicillin V, can be recovered from the cultured broth efficiently and relatively cheaply by extraction at low pH with an organic solvent. Second, penicillin N is always existed in the broths with cephalosporin C and cephamycin. Therefore, it is necessary to remove penicillin N from its fermentation broths. Cephalosporin C is separated from penicillin N in special conditions, which the hydroxylation of 
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-lactam ring of penicillin N is faster and easier than cephalosporin C, and penicillin is unstable in acid rather than cephalosporin C.

Four techniques used either separately or sometimes in combination have been used for the isolation of cephalosporin from broths. These can be briefly classified as adsorption techniques, ion exchange techniques, derivatization followed by solvent extraction, and enzymic modification.

Adsorption-based separation technique is one of the promising methods for the separation of cephalosporin C from admixtures since it is a nondenaturing, highly selective, energy efficient, and relatively inexpensive process. A large-scale cyclic operation, which consists of three steps such as adsorption, desorption, and washing, has been generally applied so far.

This study is seperation of cephalosporin C nonlinear preparative liquid chromatography. In order to demonstrate the applicability of the model under different operative conditions, experiments were conducted using different input CPC concentration, mobile-phase concentration, injection volume and flow-rat

Experimental

Cephalosporin C (CPC) titers were determined employing high-performance liquid chromatography(HPLC).

Table 1 Physical properties of polymeric sorbent
	Adsorbent
	SP207
	Unit

	Particle size
	412
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	Particle density
	611
	m3kg-1

	Packing density
	365
	m3kg-1

	Particle porosity
	0.48
	-

	Packing porosity
	0.40
	-

	Moisture content
	50
	%

	Surface area
	672
	m2g-1

	Average pore diameter
	6.02
	Nm


Nonionic polymeric sorbents were used in this study. They are commercially available macroreticular and spherical resin particles of sulfonated polystyrene cross-linked with DVB(divinylbenzene) under the trade name SP207. These selections were based on the hydrophilic mature of the 
[image: image8.wmf]a

-aminoadipyl side chain of the cephalosporin C as mentioned before. The physical properties of these sorbents are summarized in Table 1. The water content of fully swollen resin particles was determined from the weight loss of fully saturated samples after their drying in a vacuum oven at 80℃ for 48h, The arithmetic average particle diameter was determined by sorting a sample of wet resin particles with the aid of an optical microscope.
We used a zinc-form cephalosporin C, which was obtained from Sigma (USA), as a standard material, and the experiments were carried out with a sodium-form cephalosporin C supplied by Cheil Food and Chemicals Inc. (Korea). Both forms of cephalosporin C were used as received from the manufacturers without further purification. All chemicals used in the experimental work were analytical reagent grade. Distilled and deionized water was used to prepare the test solutions.

Prior to a given experiment, sorbent particles were leached with Ethanol(100%) for 24h to ensure the wetting of the particles internal pores. 

Experiment conditions

	HPLC
	Vintage 2000 Orom tech

	Mobile-phase
	EtOH : Distilled water = 15:85

	Flow-rate
	1ml/min

	Detector
	UV-200

	Range
	260nm

	Column
	Acryl column.

	ID
	2cm

	Length
	16cm


Apparatus
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Results and Discussion

Effect of CPC concentration

Effect of mobile-phase concentration

[image: image10.wmf]16cm

From HPLC

2cm

To Detector

Input

Output

[image: image11.wmf]HPLC

1

0

0

0


E

E

       Effect of Injection volume

Effect of flow rate

[image: image12.wmf]16cm

From HPLC

2cm

To Detector

Input

Output

[image: image13.emf]0

100

200

300

400

0 60 120 180

Time(min)

Height(mV)

Distilled water

Ethanol 10%

Ethanol 12.5% Ethanol 15%


References

[1] Lee, J.W., Park, H.C., Moon, H. (1997). Adosorption and desorption of cephalosporin C on nonionic polymeric sorbents. Sep. and Purif. Tech. 12, 1.

[2] Lee, J.W., Jung, H.J., Moon, H. (1998). Effect of operating conditions of cephalosporin C on nonionic polymeric sorbents. Korean J. of Chem. Eng., 
� EMBED Visio.Drawing.5  ���





� EMBED Visio.Drawing.5  ���








[image: image14.emf]0

300

600

900

0 60 120 180

Time(min)

Height(mV)

5ml

4ml

3ml

2ml

1ml

[image: image15.emf]0

300

600

900

0 60 120 180

Time(min)

Height(mV)

0.5mmol

1.0mmol

2.0mmol

3.0mmol

_1060173083.unknown

_1060176943.unknown

_1060181380.vsd
HPLC�

1�

0�

0�

0�


_1060181427.vsd
16cm�

2cm�

Input�

From HPLC�

To Detector�

Output�


_1060176536.unknown

_1060040429.unknown

