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On-line Analysis of Phellinus linteus WI-001 Fermentation Parameters. Kim, Jong-Lae*'?, Ho-Kyun
Kwon!, Gie-Taek Chun?, and Kye-Kwan Lee'. 'Department of Biotechnology, Central Research Center,
Whanin Pharm. Co., Ltd., 150, Sinsohyun-Dong, Ansung, Kyunggi, Korea, 2Division of Life Science, Kangwon
National University, Chunchon, Kangwon 200-701, Korea — Fermentation parameters were estimated by use of a
vent gas analyzer coupled to a computer data acquisition system in cultivation of Phellinus linteus WI-001, a pro-
ducer of polysaccharides known to have potent anticancer activities. Oxygen uptake rate (OUR), a critical indicator
of the cells” activities, was calculated by applying oxygen mass balance. In addition, by dividing the oxygen uptake
rate by the total oxygen consumed, on-line estimation of the cells specific growth rate was successfully done. It was
also possible to estimate cell concentration directly by use of oxygen-cell yield (Y,,) which was obtained based on a

correlation between cell growth and total oxygen consumed.
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Fig. 1. Schematic diagram for data acquisition and parameter
analysis system.

Q;: volumetric flow meter for inlet air, P;, P,: total pressure sensor
for inlet and outlet flows air, 7;, T,: thermometer for inlet and out-
let air stream
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OUR : oxygen uptake rate (mmol/L/hr)

Q. Q,: volumetric air flow rate (L/hr)

P, P, : total pressure of inlet and outlet air (atm)

T, T, : temperature of inlet and outlet air (K)

Vi Yo : mole fraction of oxygen at inlet and outlet air
R : universal gas constant
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SOUR(?) : total oxygen consumed until time, t (mmol/L)
X(t) : calculated cell concentration by use of OUR (g/L)
X : cell concentration from experiment (g/L)

Yvo : cell yield based on oxygen (g cell/mmol Oy)

3 A2 FARRA AL oS3 2oH6).
SOUR()=SOUR(t - 1)+%[0UR(t— 1)+ OUR(1)]At (5)
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OUR(t) : oxygen uptake rate at t (mmol/L/hr)

OUR(t-1) : oxygen uptake rate at t-1 (mmol/L/hr)
SOUR(Y) : total oxygen consumed until time, t (mmol/L)
SOUR(t-1) : total oxygen consumed until time, t-1 (mmol/L)
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Fig. 2. Time course profile of oxygen concentration in P lin-
teus WI-001 fermentation.
— : Inlet oxygen, -**: Outlet oxygen

L 58 Aol =t w7t Bt FHE A
SE2RE F ADANFS AR A A& 6) o),
A (6Pl 3 Axe) HAREE =3 €4FY 5 glom=
A HS =] AR 2L vl F23 WE Ade
3% 3 4" ARAAESEE AAEIES. wiok 49A)
2.1 mmol/Vhr 7HA] F7VSE g Boltp} L o2
A sl Wi DrlelE 1.2 mmol/heE YK
w4 o) F ARAHEGE} AT FAEE AL A
W dA ERgosd AEARE dAsH fREE
#eg AN 4 9t

MZ HiMESE 20l A

M E B S (specific growth rate)= AlgdA o2 &
431 ARG AR %6 FFE v)HE uis- F8
g g4tk B AYeME wigr|zt St NE ulAdRS

5

o'

Y

E

&

@

- 3

g

&
0+ r
0 1 2 3 4 5 8 7

Time (days)

Fig. 3. Time profile of oxygen uptake rate (QUR) in P. linteus
WI-001 fermentation.
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Fig. 4. Comparison of specific growth rate measured based on
on-line data of oxygen uptake rate and off-line data of dry cell
weight.

@®: Off-line measured specific growth rate, *--: On-line measured
specific growth rate
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Fig. 5. Calculation of cell yield based on oxygen (Y,,,) by use of
correlation between total oxygen consumption rate and dry
cell weight.
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Fig. 6. Comparison of cell concentration estimated based on
on-line data of total oxygen consumption against actual dry
cell weight.

@: Off-line measured cell mass, —: On-line estimated cell mass

Aell o3 &3t FAMAFe] AR ATE & 4 UA
}. ol P linteus WI-001 FARNS] AkqdA] o ufoa)
ABAHE 1A = AXZEe 2 FAR S F AAH
Fe EleE BMRte sy AxRE 58
UEE AR Aol T 22RIg 2 Zejel oy
7b wiek 2719k wieF Fibiel ol= HE Xoj7} = o]
T G TAAG F ARAAFE 7122 & ¥, A
Al AEFA A 77 AX FY% A A4sisi)
wEel ALE wahdd

2 o

P. linteus WI-001 HEA] 88 wiloRlz}E eelgleoz



302 Kmetal

dl&3l7] $is LEV|ZHE eiEEHE ALE TR
2 238 F, AFEE o83l 1 ANE FAHH.
Cxygen-balance methodell 2]8} M EejAle] F8 =|E<]
ANES) AARAEE (OURE AT 5 K2, of A
AAFHEEE 722 F ARRAATS 2okl HFE A
A Akl FAHY BAAESEE AR ZAE £
et =3 P linteus WI-001 wikE Al2AH ] 23]
Ao A FEs} F AAINFAS] dAVAE FHF
o024 Abddl| TAR MEFER Y,F ANE T U
o, o] 2 EdiE AR PAlFE el es s o
23 £ gle AaRE $3HE 5+ AdH

REFFERENCES

1. Buckland, B. C. 1985. Fermentation exhaust gas analysis
using mass spectrometry. Biotechnology 3: 982-988.

2. Chen, W., C. Graham, and R. B. Ciccarelli, 1997. Auto-
mated fed-batch fermentation with feed-back controls based
on dissolved oxygen (DO) and pH for production of DNA

vaccines. J. Industrial Microbiol. & Biotechnol. 18: 43—48.

. Eyer, K., A. Oeggerli, and E. Heinzle. 1995. On-line gas anal-

ysis in animal cell cultivation: IL. Methods for oxygen uptake
rate estimation and its application to controlled feeding of
glutamine. Biotech. and Bioeng. 45: 54—62.

. Gbewonyo, K., D. Dimasi, and B. C., Buckland, 1989. Char-

acterization of oxygen transfer and power absorption of
hydrofoil impellers in viscous mycelial fermentations. Bio-
technology process 34: 128-133.

. Gbewonyo, K., D. Jain, G. Hunt, S. W. Drew, and B. C,,

Buckland, 1989. On-line analysis of avermectin fermenta-
tion cell growth kinetics in an industrial pilot plant. Biotech.
and Bioeng. 34: 234-241.

. Pirt, S. J. 1975. Principles of Microbe and cell cultivation.

Blackwell Scientific Publication, Oxford.

. Tabata, K., W, Ito, T. Kojima, S. Kawabat, and A. Misaki.

1981. Ultrasonic degradation of schizophyllan, an antitumor
polysaccharide produced by Schizophyllum commune Fries.
Cabohydrate Res. 89: 121-135.

(Received July 19, 2000)



	hxdbg: 


