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Automatic addition of glucose, ammonium and phosphate to alcohol distillery wastewater and their control at low
concentrations have been carried out to increase the cell concentration of a baker's yeast cultivated in the wastewater.
Glucose was automatically added using dissolved oxygen as the control parameter, and maintained below 300 mg/L.
Ammonium was automatically added by a pH-stat method and maintained in the low range of 12.6~17.4 mM. An automated
FIA system, which used an ascorbic acid-based method was developed for the automatic analysis and addition of
phosphate. With this system, the phosphate concentration was successfully analysed and controlled after 19.4 hr in the
range 23.3~43.4 mg/L. The cell concentration was increased by 33.0-fold by the addition of these three nutrients. The

overall specific growth rate of the yeast was 0.19 hr',
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Figure 1. Schematic diagram of the fermentation system.
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Figure 2. Flowchart for the automatic addition of phosphate to the
media.



Lee, H. C., Automatic Addition of Glucose, Ammonium and Phosphate 199

ZAA e ujokd 10 mLE 4000 rppmO.E 208-7F Al
8 & Addte B34S 23] 9Estm 80 T2 447 A
z

=
[
%
ot
o
o
s
+
of
3R
=

¥ 55 wiYdAS F74 045 um membrane filterE
A3t oAde) xxFEFLE Al (eltAd, AM20D)ES 3
kst @A B Bl o g E24EPY. dRF TR
Z4& v %S membrane filler® 23 o) thaje] =}

535 FARAQE AH83he) 2A3tqch

e 2

An e g

olate] RSEA

FIA #X & I4HS ascorbic acid oz B2AE AL A7)
< BATE Bkl A FAHe FEM] vAF YA E]
tubing3} 7HZ7] flow celle) Ho) AE= Aok B AF
o] ZAUA POP FEE 20~40 mgl MYA 2 =%
7b of2 2 EMAA AN Ay AAEe] AHHA F2
9 tubing Ao IAH= AL #AT & Utk TAE

Hjekde] Q1ibE AFA Y] YsiNe A3 20 Al
ZAA o2 W AFEAE FPslof SlBE JHES 3
HHOZ AAZAl ). B AFoMe F kA dhie=r
ol ZAg #Zstua gk A WA PHE FFEEA
AgZ 2438 & ¥ injection valve loopE 2M NaOH £
doz Ay KFZE wat A Ay AAEE A
o AA st F= Aotk F A w2 A& 2+
o] B33k Zole) 7 0.01 inch stainless steel tubingS &
Ade Gug dojFozA HHEo] debubbler(6)e] PTFE
membrane (Satorius, 11806-47-N)&- £3lao] #-2 vlog w&
HEE e Aotk o1F RS AMRgozH ARze
2 A8 2s R0l 7HsE Yk

o

Absorbance peak

0 5 10 15 20 25 30 35 40 45
PO,-P concentration(mg/L}
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Figure 5. The cultivation of a baker’s yeast in an alcohol distillery
wastewater by the automatic addition of glucose. ammonium and
phosphate (Glucose was added from 4.4 hr using DO as the control
parameter. Ammonium was added using pH-stat method from after
adding glucose. Phosphate was analysed semiautomatically to 19.4 hr,
and thereafter analysed and controlled full-automatically).
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