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On-line Analysis of Phellinus linteus W1-001 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, “Division 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 (Yy,) 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.

O;: volumetric flow meter for inlet air, P;, P,: total pressure sensor
for inlet and outlet flows air, 7, 7,: thermometer for inlet and out-
let air stream

LE7|ZRE EEE 7RAS of8ste] wiekalatel Ab
2AALE, AL RS BT T2 AR
EHE T UEH13)

1. AAAAIFSE (Oxygen uptake rate, QUR)

o E AALAHEE A2 AETHALE d&sed )
F83 SSoth dukAoR 2ajgleE A HEE
S ZA8= 7 el whie LEV)E Fol7bM
Ee o3 o SHIL WiEEHE Fh F AR &
A5k oxygen-balance method® 42z QITH1]. o] 745
ARG R g Al o) AR S glot.

4o

1 9Py QL
VJR=—m— | 2 E Zo o0
o}7]A4]
OQUR - oxygen uptake rate (mmol/L/hr)

Oy On:
P, P, : total pressure of inlet and outlet air (atm)
.. T,
Vi Yo
R : universal gas constant

volumetric air flow rate (L/hr)

: temperature of inlet and outlet air (K)
: mole fraction of oxygen at inlet and outlet air
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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)

Yo : cell yield based on oxygen (g cell/mmol O3)

g (A7RR| 2] Bk FH RS o 26).
SOUR(t)=SOUR(z—1)+%[OUR(t—1)+OUR(t)]At (5)
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QUR(}) : oxygen uptake rate at t (mmol/L/hr)

QUR(t-1) : oxygen uptake rate at t-1 (mmol/L/hr)
SQUR(?) : total oxygen consumed until time, t (mmol/L)
SOUR(z-1) : total oxygen consumed until time, t-1 (mrmol/L)
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Fig. 2. Time course profile of oxygen concentration in F lin-
teus WI-001 fermentation.
— : Inlet oxygen, ---: Outlet oxygen
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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
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