SIDMEISISIX M43 HM3S
Korean J. Biotechnol. Bioeng.
Vol. 4. No. 3. 259-265 (1989)

STM|ZY| M=ol ot MEMT R
AR 3.3

NEEE

@ Ewhoj et 4

233

A Study on the Mathematical Model of Cell Growth by Carrot Cell Suspension
Culture

Bo Hee Chai and Byung Ki Hur
Department of Biological Engineering, Inha University

ABSTRACT

In a batch fermentation process using carrot cell suspension culture, the effect of initial concentration of
limiting nutrients(glucose and phosphate) on the specific growth rate and cell yield was investigated.
The period of exponential growth is about 2 days and the consumption of glucose and phosphate in culture

medium was very small when the initial concentrations of glucose and phosphate are 1.49g/1 ~

0.08 ~ 0.32mM respectively.

The specific growth rate of cells ranged from 0.15 day " ! to 0.3 day !

301g/1 and

irregulary. And the ratio of the

initial concentration of glucose to phosphate did not affect the specific growth rate and the cell yield. The

increase on cells had linear relationship with the consumption of limiting nutrients. Therefore, the increase of

cells was found to be more influenced by the concentration of glucose than that of phosphate.
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Fig. 1. Isolation of explant.
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Table 1. Composition for culture medium.

COMPONENTS CONCENTRATION
(mg/1)
CaCl, *2H,0 440
FeSO4°7H,0 27.8
KH,;PO4 170
KNO; 4000
MgS0O,4°7H,0 370
Na, EDTA 37.3
NH4Cl 540
CoCl, *6H, 0 0.025
CuSO4°5H,0 0.025
KI 0.83
MnSO4°4H,0 22.3
Agar 8000
Na; MoO,4+2H,0 0.25
ZHSO4'7H20 8.6
Sucrose 20
Nicotinic acid 0.5
Pyridoxine 0.1
Thiamine HCl 0.1
Glycine 3.0
2,4-D 1.0
Kinetin 1.0
Malt extract 2000
Ferrous EDTA chelate 21.05
Aok Qaelsted A5 ek of A5l o
/l

ke u} 0.04 WAl 0.2mM W$lal SE5 343
t}. 6 N-sulfuric acid, ammonium molybdate solution,
ascorbic acid ¥ FFFE Holulzb1:11:1:29 &£F
2l 4ml & AF ALY 1ml st TS0 Y= A
el 743151 vortexing AlZ1Ek o] A|@A-E 37CH in-
cubator o] 4] 24]7F F-ol W47l T 4202 iAo
B335 A) ( Shimadzu, UV-120-02 )& 483l 820 nm
dA FAEE 23}, odojal FRT % Fig. 2¢] &
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KH;PO, & AHg3lel Falieh.
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Table 2. Initial concentration of limiting nutrients.
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Experiment 1 2 3 4 5

6 7 8 9 10 11 12

Conc. of
phosphate
(mM/D)

0.08 0.08 0.08 0.22 022 0.22

0.32 032 032 106 106 1.06

Conc. of
glucose 149 217 2.67

(g/)

149 2.17 267 149 217 267 1.12

1.78 3.01
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Fig. 4. Functional relationship between no. of

cells and conc. of limiting nutrients
according to time in carrot cell suspen-
sion culture (Sgq = 2.67 g/1, Spy = 0.08
mM).
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Table 3, Experimental data for initial conc. of glucose and phosphate.
Conc. of

0.08 mM 0.22 mM 0.32 mM 1.06 mM
phosphate
Conc. of
glucose 149 2.17 267 149 2.17 2.67 149 217 267 1.12 170 3.01
(e/M
t,;(hr) 60.4 300 392 664 31.0 26.0 40.8 20.8 13.2 28.0 554 31.0

Conversion %

Limiting
nutrient

Glucose (%)

11.16 8.00 8.09 11.85 4.95

5.23 896 7.80 3.93 27.44 26.82 4.85

Phosphate (%) 15.77 26.51 39.30 9.30 9.38 8.88 8.46 9.48 24.07 9.30 5.93 450
* : time to the stationary phase
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0.22 mM POZ , ® = 0.32 mM PO
m=1.06 mM PO3).
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Fig. 7. Consumption of glucose vs. increase of

cell number for the initial phosphate
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Table 4. Cell yield obtained at the initial Conc.
of glucose and phosphate (x10!° cells/

g)-
é%g-hate 008mM  022mM  0.32mM
1.49 g/l 1649  23.45 33.83
2.17 g/1 111.45 35.08 30.89
2.67 g/l 56.40  40.14 98.71
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Fig. 10. Relation of ratio of limiting nutrients
to specific growth rate (u, ®) and cell
yield (Yx/SG,4).
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/mM —120mM / mM Aol 4] 4lejer BEIzg
o,

SG : glucose concentration of culture me-
dium (g/1).
Sp . phosphate concentration of culture

medium (g/1).
tg . time to the stationary phase (hr).

Yx/Se ¢ cell yield for the consumption of glu-
cose (10'° cells/g).

Yx/Sg cell yield for the consumption of phos-
phate (100 cells/g).

7 . specific growth rate (day™!).
X : cell number (107 cells/ml).
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