sSiZME38I5X M4 A M2=
Korean J. Biotechnol. Bioeng.
Vol. 4 No. 2 177-184 (1989)

Cross-Flow Filtration ol 2|3t
AAA-FFL-A
A A A 7

OW oft

SMEE ML FARS 22
ZF-ZGA A F
gl T4

Separation of Antibiotics-Producing Mycelia by
Cross-Flow Filteration

Sang-Cheol Jeong, Jong-Won Yun, Yeong-Joong Jeon,
Young-Je Cho and Jae-Heung L.ee

R&D Center, Cheil Sugar & Co.,

Lud., 522-1, Dokpyung—Ri,

Majang—Myon, Ichon-Kun, Kyonggi-Do, Korea

ABSTRACT

In separating mycelia from antibiotic fermentation broths, high permeate flux was obtained by cross-flow
filtration using modified regenerated cellulose membrane. The flux was increased most effectively by increasing
the flow rate. There existed a critical mycelium density (about 20% PMV) at which the highest flux was
observed. In a batchwise concentration of the fermentation broth, the system suffered from a severe fouling
problem, which was relieved drastically by applying diafiltration technique, although it increased the permeate
volume. A combined concentration / diafiltration process was ideal in keeping relatively high flux together with
a high product recovery yield. The best result was obtained by starting diafiltration after concentrating the
broth to 20% PMV. By doing so, a 98% product recovery yield was achieved in the shortest time while

keeping the permeate volume at a minimum level
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Fig. 1. A schematic diagram of the cross-flow
ultrafiltration system.
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Fig. 2. Flux profiles of three different mem-
branes.
PMV, 10%:; Pressure 7 Psi; Temp, 20°C ;
Flow rate, 3.62/min.
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Temp, 20°C ; Flow rate, 4.3 {/min.
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Fig. 4. Effect of flow rate on the flux.
PMYV, 20%; Pressure, 7 Psi; Temp, 20eC.
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Fig. 5. Effect of temperature on the flux.
PMV, 20% ; Pressure, 7 Psi;
Flow rate, 4.3 ¢/min.
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Fig. 6. Effect of cell density (in PMV) on the
flux.

Pressure, 7 Psi ; Temp, 20°C ;
Flow rate, 4.3%/min.
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Table 1. Fouling parameters for valious conditions.

o714 Y& 3|48, Vp+ Didiltration 4] F715l
£¢ o V, % Diafiltration #¢ Volume, ¢%& Re-
jection coefficient & bepie}, & ol Foj4 MRC 30k

PWV Pressure Temp Flow rate Iy J300 Fouling Index(b)
(%) (Psi) (°C) (€ {min) (€/min) (2/min) Jt=n 't_b) -
0.5 7 20 4.3 97.4 66.7 0.064 0.942
0.5 15 20 4.3 142.2 73.0 0.090 0.941
0.5 25 20 4.3 161.0 75.0 0.098 0.922
10 7 20 43 59.4 39.5 0.076 0.943
10 15 20 4.3 60.5 43.0 0.054 0.960
10 25 20 4.3 62.0 43.0 0.045 0.958
20 7 20 4.3 78.9 39.0 0.106 0.981
20 15 20 4.3 76.3 39.8 0.124 0.981
20 7 35 4.3 93.1 43.5 0.126 0.987
20 7 20 3.2 51.7 20.0 0.159 0.993
25 7 20 4.3 78.7 25.0 0.173 0.986
Diafiltration of] o3t 4 && 2|5 membrane & A-83}e] FAkR] He|E AR A5
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Fig. 8. Examination of the product recovery
yield model:
Y = 1—exp[(—VD/V1)*(1-0)]
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Fig. 9. Comparison of flux profiles between the
case with diafiltration (A) and without
diafiltration (e ).

Initial volume, 8 ¢; Initial PMV, 10%;
Pressure, 7 Psi ; Temp, 20°C ;
Flow rate, 4.3 ¢/min.
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Fig. 10. Effect of the diafiltration strating point
on the flux profile in the combined
concentration/diafiltration process.
Initial volume, 4¢; Initial PMV, 10% ;
Pressure, 7 Psi ; Temp, 20°C ;

Flow rate, 4.3 ¢/min.
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Table 2. Effect of diafiltration starting PWV on the operation times to reach specific permeate

volumes and corresponding recovery yields.

vV_(®) Vp/Vo Operating time (h) Recovery yield (%)
p PMV  10%  15% 20% 25% 10%  15%  20%  25%
2 0.5 0.8 0.8 0.9 0.9 35.1 42.7 49.4 49.4
4 1.0 1.4 1.6 1.9 2.4 62.4 70.1 77.0 77.4
6 1.5 2.8 2.9 3.0 3.3 74.1 84.4 89.4 89.7
8 2.0 3.7 4.0 4.3 4.9 84.6 91.9 93.0 94.6
10 2.5 5.1 5.4 5.9 6.8 90.4 93.8 96.0 97.4
12 3.0 6.7 6.9 7.4 8.7 92.5 96.3 98.5 98.8
Vp : permeate volume
Vo : initial broth volume
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