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ABSTRACT

Investigation and optimization of culturing conditions were performed for the production of microbial
surfactant, O-acid {precursor of S-acid) using Penicilium spiculisporum. Glucose and ammonium nitrate
were found to be the most effective carbon and nitrogen sources, respectively. Supplementation of me-
dium with trace elements, such as CaCl, and FeSQ,, increased the O-acid production by 20% and main-
tenance of the dissolved oxygen tension near saturation increased 40% of the O-acid productivity. Also
60% increase in the O-acid production was observed by maintaining the glucose concentration near

50g/1 by feeding glucose during the cultivation.
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Fig. 1. Relationship between S-acid & O-acid.
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Penicillium spiculisporum Lehman No 10-1
(ATCC 16071)& ATCCHA 9], AM&35l9om
37| R3%o 2= malt extract agar plate 3 slant,
71830 2= glycerol stock(65% glycerol) 0.2
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Table 1. Effect of carbon sources on the produc-
tion of O-acid.
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Z7184E O-acid9] <ol #Hades 2FE BAF
1 9Jth(Fig. 2). o)7L U4 AF3INE ALA

Table 2. Effect of organic nitrogen sources on O-
acid production.

Concentration(gd J* | O-acid(gd) | Yield(%)"
Peptone 0.5 245 24
Yeast extract 1 28 29
Malt extract 0.5 26 28
NH{CI 1 25 27

Carbon sources Biomass | O-acid |Specific Yield
(110g/) eh) (g#) |(gacid/gcel
Glucose 10.7 25.5 238
Fructose 64 10 1.58
Sucrose 9.8 235 239
Lactose 5.7 8.3 1.45
Glycerol 5.8 6.5 1.12
Glycerol
74 12 162
+Clucose(50:60)
Glucose *
ND 6 ND
+Com 0il(55:55)
Corn oil 59 12 1.12

* ND: Not Determined.

* Optimum concentrations, determined from separate ex-
periments
" Yield(g. acid/g. glucose consumed)
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Fig. 2. Effects of NHL! on O-acid production.
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Aol A& o, lipid Fo] FH=HE Ay 2o &
Fo 24 O-acid®] H$-E o] 4o sigsles Aol
obdz} g}, A9k NaNOyE AL Yo = 3l 2
FEE $7HFEE dele NHCIY A$H" O-
acid o] AJateFo] Hojxl= FAbg Bolx] Qoirt. &
3] NH.NO;9 7% Table 3o)4] By Azek
7150 8 22 kg AL o, 7} 2L S-acid
£ AAbskgict. A17bE AAEAS A A3 Fig.
304 Boialgl NH o] 2ulsl 3 NOy & 44|
7] A1&skgie). ololl wls] NO;™ @502 Algste
74 S-acid AT Hy, 93 AAHE Bo)
2 4= §5AE Bolx Qlh(Fig. 4 #=x).
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Table 3. Effect of inorganic nitrogen sources on
O-acid production.

Nitrogen Conc. Biomass | O-acid Yield

source (g/0)* (g/t) g/) (%)

NHLI 1 10.1 23.5 23
NaNO; 15 8.2 18 2
NHNO; 08 113 27 17
(NH )50, 12 111 225 25

* Moles of nitrogen were same in each cases.
* Yield : (g. acid/g. glucose consumed)
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Fig. 3. Consumption of ammonium and nitrate
during cultivation.
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cursor @ 2 7}2]9] trace metal ion So| B1 Y
o Stk o|F 2 7HAY 5§ HIAAN 2 127
£ AT s AEAEEAAAY A gloA
iron®] &= 2 7)zte| dHA QA @A AE
Aol AHZAA ] AAtell 9lejA] ddFo] =}
< BEAEE(16) ZAZ A¥E 3tgen TCA
cycle®] 2 stimulatory effectorel Zr4 o]&9
345 Call2 AgS stgch. Ay A3 CaClut
FeSO,8] #rtell o) oF 3~5g/f o F7}5 Bk
(Table 4 #%).

TN Pt
of AYAE F71FFF % THEET 2Hs)

of £EALE E3LEAL0] 30%, 70%, 95% 2

Table 4. Effect of trace elements on the O-acid

production.
Trace element | Optimum O-aicd
Concentration(g/? }**) increased(g/¢ )*

ZnSO 0.01 2
FeSO 0.05 4-5
CaCl 0.001 3-4
EDTA 0.01 34
Yeast extract 001 3-4
Sodium citrate 0.001 1-2

* Compared to the control(g/? )

** Optimum concentration was obtained by measuring
the amount of O-acid from 5 different concentrations
of each trace element.
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Fig. 4. Production of O-acid with NaNO,



Vol.10, No.2

&), wjerg stgich. 2 23} Fig. 5ellA BopAld,
30%E SAF A AAEE L TEFIREEE
23 O-acid AT oo 95% 9] %A—*l-/\
£ 54 A9 AREE L O-acid A,

o) 74 B AH(30% 2 FE4L A 29g/ﬁ
95% o 2214 $-A)A] 42g/4 2} O-acid) & 24

50
-~
S0 e
= 90% saturation
2
(-]
h
o

30t

60% saturation
200 k A
ol AT N
30% saturation
0
0 1 2 3 4 5 6 7 8 9 10

Cultivation time(days)

Fig. 5. O-acid production at different aeration

conditions.
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Fig. 6. Effects of glucose concentration during
culture on O-acid production.

117
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Fig. 7. Time course behaviour of batch culture.

—~
= 120 14
B~
v = L i
§ %9 Residual glucose
25 100 e 12
> £
E o Cell mass
3 A 103
g 80 @
= E
o
8 »g
- 60 POy 2
¢ ¢
o
R a
4
‘2 1.5 1+
<
T 1 4 20
SOV AN A 2
0.5 +
Lo 0

0 1 2 3 4 5 6 7 8 9 10
Cultivation time{days)

Fig. 8. Time course of fed-batch culture.
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EEo| gE U gIlAlblet
Lipid 59 A4kl gloiA F83 vha
e 7lo] Bog A% wol Xuse] g} S-
acid®] ZA$-ole UF 24 B2 2715 ¥ 5
< S-acid®] At Asjclelny E3] 100g/ 2
Zrd AMA] ofebgo] AARE Buabodri(l).
apet A wjel|Zt F AHAEA Zrae TEEE A
of 25kt stk s AAsior 1]
e Bebrzvlrs AT 2719 Exd
52 80, 50, 30, 10g/0 & 3hof 12 Eab 4ut
UL TR 2| 25T E SAHo
oF 1047k wiokat Az}, o 50g/0 & A& AL}
38g/l 9] O-aicdg MAISt] 71 & A2 v
o}, o] Af 1 FF 228 ke o 18g/h A=
6 Hx). 80g/ ol A9 O-acid WAt
o] Ztadts Zlo 2 Hol 80g/ oY @ Ex
odMe AHazrt sle Zo& Bl akxe £
gt F kS 7|2 & 3}ed Fermentoroj4 Trthe
72 FEskadch. 2 AT {714 wjeke) A
T 3 A el w8 FAEe =ZA #eka ggkot O
-acid AJAbER] 2loA o 60% 9 Z271E Kook
(Fig. 7, 8).
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