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Abstract

The nutritional requirement and cultural condition such as carbon and nitrogen sources,
cultural temperature, initial pH, cultural time and aeration for the production of
endocellniar cytosine deaminase from Aspergillus fumigatus IFO 5840 were investigated.
The caltural broth giving maximum cytosine deaminase yield was found to consist of 2%
glucose as a carbon source and 1% yeast extraet and 0.1% peptone as a nitrogen source.
Optimal initial pH of the culture broth was pH 8.5 and the enzyme production in the cell
usually reached a maximum after 28 hours of cultivation in the 500ml shaking flask
containing 100ml broth at 30°C. The endoenzyme production of the used strain was

inhibited by inorganic nitrogen, but activated by organic nitrogen, yeast extract.
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Table 1. Composntwn of basal medium

¢

Ingredient Content(%o)
Glucose 2.0
Yeast extract 1.0
Peptone 0.1
Anti-foamer solution(10%) 0.5

pH 2.6

o
3

el
AR .

E7)4 G A 2.0% ERY, 1.0% 83
28-S gaaks 71ENA oH 8.5 2 FE 500mi A

flaskell Ztzh g shed EFF% ”H"?‘%k"’] B) ) 4
2 {ARE @rslad 30 28A7E Fob Hw
vl (120 strokes/min, A Scm) SRSk

[

N@Fe AT AR VEZEA FFEGYR
of et s EleiNsld RE FAlE salines
B33 AEsle] 105ToiA SARY RE:AlA gakd
R § ety o= FAsr

ZEA4A FAle= 1ps FAE ImM 2-mercaptoe-
thanolg F#&h2 0.02M Tris-HCl $&8<9 (pH 6.
5 10miel #&Esle 5¢ ojsr® fAEHAM &
3 7] (Lab-Line Co., USA)E 120HzoA] 687t A
22 e oo 18 000rpmel A 3057F 94
Waldled o 4SS 2EAMNOZ ARty

Cytosine deaminase®] &M £3H

Cytosine deaminase2] 24 232 A4 =738
Al cytosine® uracile] zbz FFE ol EH ol
Sakaiv el Hbgo] Fale] ZFSvh Eawtgde
F42 5mM2 cytosine 0.2m! B TEA N O 8miE

HARES ImE 6‘}04 37 e 30870 wrganl
& Amle] 0. IN HCHE 7pgfe] vES-& FHAA7l &
290nmel Mg} FE= %55:- A9 ga9de

o

1Al ok 1umpld] 7]AL B86Es F40 o
2 glglen, WA (specific activity) = weld m
G BT R FAISHE O

it

ThulE of Fat
‘&““i% k2 bovine serum albuming FEwEA

2 dted LowryS0e] W o & A aaledct,

™

Al o

—

Boddo| AT cytosine Yamasa®e FA AL
(dE) 21]% bovine serumn albuming S 332

T

AR LYAES, JF A%E AT 5T



Aspergillus fumigatus IFO 58402] T cytosine deaminases] A4l B A7 181

Table 2. Effect of mtrogen source® on the production of cytesine deaminase from Aspergilliusg fumagatus IFO

5840
Growth Total Total Speciﬂc
Nitrogen source Final pH (dry weight, activity protein activity
&/100m) (unit) (mg) (unit/mg)
Inorganic nitrogen
Ammonium sulfate 2.55 0.199 - - 2
Ammonium sulfite 2,04 0.095 - -
Ammonium acetate 5.38 0.185 -
Ammonium carbonate 6.82 0.107 .
Ammonium citrate 547 0.298 - - .
Ammonium chloride 1.91 0.311 . - -
Ammonium phosphate 5.50 0.196 - -
Ammonium nitrate 2.30 0.174 - - -
Ammonium oxalate 5.37 0,111 - - -
Sodium nitrate 5.64 0.173 . - -
Urea 9.44 0.100 - - -
Organic nitrogen
Yeast extract 3.60 0.9%80 22,20 80.94 0.274
Peptone 4.50 0.510 212 26.50 0.080
Meat extract 3.77 0.660 464 72.50 0.064
Yeast extract (1%)+peptone (1%) 4,01 0.010 32.96 108.00 0.320
Yeast extract (196) + peptone (0.1%) 3.40 1.000 20.16 93.94 0.215
Casein hydrolysate 3.66 0.270 - . -
None 397 0.303 1.70 10.09 0.168

*Various nitrogen sources were added to the final concentration of 1.0% to the basal medium, which consisted of 2.09% of

glucose and pH adjusted to 5.6.

The cultivations were carried out in 500m! of shaking flask with 100ml of medium by reciprocal shaking(120
strokes /min. amplitude Sem) for 22 hours at 30°C, *Not detected.
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Table 3. Effect of yeast extract' concentration on the preoduction of cytosine deaminase from Aspergillus

fumigatus IFQ 5840
Growth Total Total Specific
Concentration Final pH {dry weight, activity protein activity
(%) 2/100ml) (unit) (mg) (unit/mg)

0.0 4.29 0.383 1,72 4.84 0.355
0.2 4.45 0.058 5.43 14.03 0.387
0.5 4,69 1.098 7.33 17.18 0.427
1.0 4.34 1.552 17.56 27 .44 0.640
15 474 1,706 13.35 35.16 0.369
2.0 4.99 1.749 12.04 34.94 0.345
3.0 5,22 1.783 10.86 3111 0.349
3.0 5.25 1.826 12.74 34.13 0.373

* Various concentration of yeast extract were added to basal medium consisted of 2.0% glucose and pH adjusted to 5.6.
Other conditions were described in Table 2.

Table 4, Effect of carbon source" on the production of cytosine deaminase from Aspergillus fumigatus IFQ

5840
Growth Total Total Specific
Carbon source Final pH (dry weight, Activity Protein Activity
g/100ml) {unit} {mg) (unit/mg}
Saccharide
Glucose 4.54 1.184 42.24 30.25 1.396
Fructose 5.09 0.892 6.80 36.13 .183
Sucrese 4.95 0.559 6.80 39.85 0.171
Maitose 5.15 0.965 13.44 42.00 0.302
Lactose 6.17 0.433 27.44 73.50 0.373
Dextrin 6.77 0.539 40.00 73.50 0512
Solubie starch 6.67 (3.482 40.11 68,13 0.588
Alcohol
Ethanol 5.16 5.553 23.60 57.96 0.204
Methanol .44 ¢.310 35.52 61.06 0.291
Mannitol 4.84 0.811 10.92 34.13 $.160
Glycerol 6.08 ¢.831 3.40 14.18 (.240
Inesitol 584 0.660 20.46 45.50 0.449
Organic acid
Sodium citrate 5.63 0.146 — — —*
Sodium tartarate 5.89 0.201 — — —
Sodium acetate 5.57 0,102 — — —
Sodium succinate 5.65 0.232 —_ —_ _
Sodium fumarate 573 0.105 _ _ .
None 7.41 0.373 36.35 53.03 0.685

"Various carbon sources were added to the final concentration of 2.0% to baszal medium, that consisted of 1.0% of yeast
extract and pH adjusted to 5.6. Other culture conditions were in accordance with those of Table 2. *Not detected.
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Table 5. Effect of glucoese concentration® on the production of cytosine deaminase from Aspergilius

fumigatus IFQO 5840

. ' Growth Total Total Specific

Conce(l;:;'atlon Final pH (dry weight, activity protein activity
£100m}) {unit) {mg) {unit/mg)

0.0 7.30 1.600 5.16 64.50 0.080

0.5 5.09 3.398 43.20 32.48 1.330

20 4.60 3.673 48.14 28.05 1.716

3.0 4.51 3.950 44.24 26.70 1.857

5.0 4.52 3.627 36.48 25.69 1.420

10.0 4.54 3.319 57.60 36.54 1.576

*The cultivation was carried out in 500ml] of shaking flask with 100m] of medium containing 1.0% of yeast extract, and
each concentration of glucose (pH 5.8) by shaking methed for 22 hours at 30¢

Table 6. Effect of cultural temperature on the production of cytosine deaminase from Aspergillus

fumigatus IFQ 5840°
T Growth Total Total Specific
emperature Final pH tdry weight, activity protein activity.

() 2/100ml} (unit) (mg) {(unit/mg)
25 5.96 1.074 44.80 29.75 1.506
a0 6.04 1.115 38,48 2498 1.540
35 5.96 1.231 17.50 24.64 0.710
40 5.88 1.116 14.40 24.30 0.592

*The cultural medium contained 2.0% of glucose, 1.0% of yeast extract, and p¥ adjusted to 5.6.
Other culture conditions were in accordance with those of Table 2, except cultivated temperature described in Table 6,
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Table 7. Effect of initial pH* on the production of cytosine deaminase from Aspergillus fumigatus IFO 5840

Growth Total Total Specific
Initial pH Final pH (dry weight, activity protein activity
- - g/100ml) (unit) (mg) (unit/mg)
4.5 366 0.847 25.80 19.89 1.297
5.5 4.00 0.887 16.36 12.65 1.530
6.5 4.34 0.503 31.92 19.48 1.643
7.5 413 0.788 35.28 19.43 1.816
8.0 4.35 0.761 54.40 28.89 1.898
8.5 4,39 0463 75.44 25.28 2.984
9.5 4.60 0.332 65.52 22.47 2.916
105 4.86 0.291 63.96 23.60 2710
11.5 6.97 0.232 78.12 33.99 1.950
12.5 7.64 0.054 — — -

"The cuitural medium contained 2.0% of glucose and 1.0% of yeast extract and pH described in Table 7 was adjusted with

IN NaQH or HCL. Other culture conditions were in accordance with those of Table 2. ® Not detected

Table 8. Effect of aeration on the production of cytosine deaminase from Aspergillus fumigatus IFO 5840°

Medium Growth Total Total Specific

volume Final pH (dry weight, activity protein activity
(ml) &/100m]) (unit) (mg) (unit/mg)
25 3.41 0.378 872 13.18 0.739
50 3.46 0.678 25.28 7.51 3.366
75 4.11 0.843 33.88 2.63 3.518
100 4.36 1.069 34.96 9.50 3.680
195 4.40 1.278 39.50 12.84 3.076
175 4.53 1.484 53.12 19.71 2.695

“The strain was cultured in 500ml of shaking flask with the indicated volume of medium containing 2.0% glucose and
1.0% yeast extract (pH 8.5) at 30 for 28 hours with shaking (120 strokes/ min, amplitude Scm).
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Fig. 1. Effect of cultural time on the production of
cytosine deaminase from Aspergillus
fumigatus IF0 5840, The strain inoculated
with 0.5g wet weight was cultured in 500mi of
shaking flask with 100ml of medium
containing 2.0% glucose and 1.0% yeast extract
{pH 8.5} at 30°C with shaking (126G strokes/
min, amplitizde Sem).
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