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ON-LINE MEASUREMENT AND CONTROL
OF CELL CONCENTRATION
USING A LASER TURBIDIMETER

Yun Nam Cho and Yong Keun Chang
Dept. of Chemical Eng., KAIST, Taejon, Korea
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ol laser turbidimeters ©] &3l A2 dFdd, 548 HME 59 ¥
TE 2-20le =2 FH3 e ALt o]FolAx Qlth Laser turbidimetere:
Hwd nFToAx 34 fAQe] #A Fxo 22 FHo] 7Hedn w
L7l AR deolA] F7|2dE + Aoke FH-E Ado

B A M laser turbidimeterE o]&-3le] AR Fxo 2219 &3
AoE FPalPct AA, FE ARE A3l Ho]F 9} WaFAM ] A
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ZA o) n|Ae FgFS Lol ngton olF @A WwYIAH. olFA e
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g &-a9) FA&=dl Al8-3tHtt
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Laser turbidimeter®+ <& ASR Co.2] MODEL LA-300LTE Al&3l390.9,
TR Saccharomyces cerevisiaes AH8-3HA . WA= glucose(100g/)), yeast
extract(8.5g/1), MgSOs - TH20(0.12g/1), NH4Cl(1.3g/), CaCl(0.06g/D¢} %AE
7o v, £A¥A 2+ Antifoam 289 ( Sigma Co. )& A3ttt wiek Agde
AFE et 929 7L A RA Ao, 2Ry, &5 pHEL 7tz 4 L,
33°C, 45 2 FAAt. FAFEY WA EFOD) 7re) A#AL 7317] Hlo]
A= 7127} Q= AHdA FAlsEe] Wsle @& ODgte, SERAAME
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FAFEES HEY INEE, Z7]F A¥A $5o go] F ¥FE ODI
& Z2RsPE FHA ABAL HEA TE A% vl A AEART g -
2t FA ol AME-SlA T d44e FS dAle uEx v i) Mele] "
( Millipore Co.)7F %o FA3E = Qga@ A59e7S ALesiq
t}.(Fig. 1) Turbidostat ¥ 3] 483} bleed ratios FAWSTE 3l 83}
st
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wks F712 Q3 WA R 71X ¥ Ayt £% 400 rpmoldt, 7] &
= 05 vvmoldtelAe FAIE et oy, 500 rpme] 2 wyl e 1 o
ol vi-¢- F& & & AUk 1Y ol F JFL2 FA T S5 wa)
A3 AT g #A T AdiAez ve B ugdaes exE
2337 Y3 BLdF 2P LaZOA QoA AFAL o3l FA
FTEE S5 on, A5l Ade tizgk 8 gDCW/L ol #Al wEoA]
=, Ho]A A 71Xt gle AejolA el Fa4E & oxlo) ALed 4
AN L&A wiF =5 FHAF 289 42 3 £5 500 rpm WE Al
Jshd Wy £ o] FAIQlo]l AnbHoZ wrE AL Ao|Qoy}, ¥x o] izt
o A gA S JFol FA 7o) Foll w2t -2 FHPA 9} exX-gglog &
8 AA gA FEIre A3 MAUE AR HA=U(Fig. 2) ol oA BE=2
Aol Wsle] 7|3l Aoz AT @A Ao AL wYe B 1
Al A FxE 35 gDCW/LS WH7IAE vy Ao ZHo] 7hsHon,
A Fx 25 gDCW/L}F 35 gDCW/LolA 483 turbidostat ¥l < A] &4 1}
Aol AolA HJFHo|Ut(Fig. 3) #AM % A A¥A 9 HN2 A% &4
A= A9 gidith
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Fig. 1 Schematic diagram of experimental setup for turbidostat.
1: fermentor, 2: ceramic filter, 3: pH indicating controller,

4: 2N NaOH solution, 5: 2N HCI solution, 6: personal computer,
7: laser turbidimeter, 8: condenser, 9: medium bottle,
10: peristaltic pump, 11: flow meter, 12: aseptic filter
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Fig. 2 Profiles of cell, glucose, and ethanol concentrations in a batch culture
of yeast., Agitation speed, 400 rpm; with no aeration

(o) glucose concentration; (A) ethanol concentration;
(w) off-line measured cell concentration;
(—) on-line estimated cell concentration
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Fig. 3 Time courses of cell, glucose, and ethanol concentrations in a
turbidostat culture. Agitation speed, 400 rpm; Aeration rate, 0.25 vvm.
(o) glucose concentration; (&) ethanol concentration;
(m) off-line measured cell concentration;

(—) on-line estimated cell concentration



