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## C526576 :MAJOR BIOTECHNOLOGY
KEY WORD: Gibberella fujikuroi / GIBBERELLIN PRODUCTION / SCALE-UP

SANTI HEMSRI : SCALE-UP OF GIBBERELLIN PRODUCTION BY Gibberella
fujikuroi N9-34. THESIS ADVISOR : ASSIST. PROF. SURAPONG
NAVANKASATTUSAS, Ph.D. AND THESIS CO-ADVISOR : ASSO. PROF. NALINE
NILUBOL, Ph.D. AND ASSO. PROF. PATROH PINPHANICHAKARN, Ph.D. 162 pp.
ISBN 974-634-273-8

This research investigates the criteria and the important factors for
scaling up the production of Gibberellic acid (GA3) by Gibberella fujikuroi

N9-34 using preliminary data from the process in 5 l-fermenter. Scale-up was
made from 5 l-fermenter to 30 1 and 300 l1-fermenters, respectively. The
production was batch culture, maintaining geometric similarity between 30 1
and 300 1-fermenters under either constant Reynolds number or impeller tip
speed or ratio of agitaing power per unit volume or volumetric oxygen
transfer coefficient determined by dynamic measurement. Cell dry weight,
sucrose, reducing sugar, glucose, total nitrogen, dissloved oxygen, GA3

determined by HPLC, and calculated parameters of fermentation kinetics were
determined through the course of the production. Scale-up of the production
at single constant criterion in 30 l1-fermenter was not successful. But
constant impeller tip speed at initial agitation speed of 400 rpm and
subsequently maintaining controlled dissolved oxygen at 10% of saturated

dissolved oxygen content after 24 hrs, temperature at 25°c, aeration rate at
1.5 vvm was successfully carried out. The maximum attainable GA3

concentration was 1118.80 mg/l at 156 hrs. Scale-up of production in 300 1-
fermenter was successful by maintaining initial impeller tip speed of
agitation at 250 rpm and controlled subsequent dissolved oxygen at 20% of

saturated dissolved oxygen content, temperature at 25°c, aeration rate at
1.5 vwm. The maximum attainable GA3 concentration was 1299.19 mg/l at 168

hrs. Scale-up of GA, production by Gibberella fujikuroi N9-34 should use

3
both constant impeller tip speed and controlled dissolved oxygen as criteria.
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ar L4 ° [

ANBBUNEAANWNILAZAED

, Na. = Hodams
USnueandiannazane

4 ar P Us o Yo s
vimaindu % Wasiausraseandiannazais ladxne?

' o
a = AIAIN
) o
b = AR
B = f1wnluinm
0
C = asANZaIded
# v W o o -
C = ANdENFuzaeandlannazarendunad (mmoles/l)
c, = ANudniugssesndlaniiazatsludmin (mmoles/l)
C, = ANNENTuzasnandlaniazatsludminiIausu
(mmoles/1)
c, = AnNNudnduzassandlaunazarelmiinnuagams
(mmoles/1)
cm = LARALNAT
D, = idwdmAndnawaasluNm (cm)
D, = Uswmswman (cm)
o 3
F = 9msIM3nazeseInid (cm /min)
F, = Frounde number
2
g. = convertion factor (kg.m/kg.sec )
GA, = NIAFIULUBLIAAN
a P - o o o
HPLC = ASaslamasnasuudamialasanlans i
J = AnunINgasAlu (baffle) (cm)
' o
K, K, = AR
s g ] -1
Ka = dudszansrasmsarewnaandiaw (hr )
-1 -1
n = ANNISITOUBBINISNI (sec  or min )
N, = aeration number
N, = ANN5I58UZBINI5NIN (rpm)
N = power nhumber



ar

meduredyuanvaluazita(sa)

N. = Reynolds number

N, = Flow number

OTR = 8RSINIIANLLNDONTIIU

P = faesneLnes (ke.m./sec ; HP)

P = dszasnaimesiidiiedinisliane (kgm./sec ; HP)

¢

PN = 8RI8INIENINMAIZaINBLAasAaUSHIRTUIMAEN

as

3
= 8R5IMSIna (m /hr)
ro= 8RTINTIMElRTIIWIzIRIgAtunIg
(mmole 0,/¢ cell/hr)

rpm = S8UMAAWIN

t, = pasNAw (sec or hr)
t, = LaNIagane (sec or hr)
t = nsfldlun1sniukdn (sec or hr)
v = Udwmsdandn (em’)
v, = AMHIZIPBIBINA (cm/sec)
wm = USmmseniAseysainsiinsinsennd
X = ANNENIRIBILZAA (g cell /1)
% = Wasigus
= AAef

' . ar 3
= ATANUILURIBIUINMEN (g/cm )

(04

' d
B = Fmn
p
L = Ananiazasiindn (g/cm.sec)
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