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T'able 1. Composition of cell growth and theobromine pro-
Juctivity of the isolated microorganisms

Table 3. Effect of carbon sources on theobromine production
by Pseudomonas sp.CT-017

Growth Theobromine

Strains Carbon source Growth Theobromine
(0.D. at 610 nm) (g/l) S g (O.D. at 610 nm) g/l
CT-017 0.62 0.26 ( None 1.23 1.25
CT-023 0.19 0.09 Glucose 1.94 4,62
CT-042 0.15 0.09 Fructose 2.81 6.91
CT-068 0.21 0.11 Xylose 1.62 1.36
CT-091 0.16 0.08 Glycerol 2.38 5.39

‘Cultivation was carried out at 30°C for 48 hours in medium T at pH 7.0.
teaction was carried out at 30°C for 3 hours in a reaction mixture contain-

ng 20 g/l of caffeine, 5.0 g/l of yeast extract, and 2.0 g/l of KH,PO, at
H 7.0.
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Cable 2. Physiological and biochemical characteristics of the
solated strain

*Cultivation was carried out at 30°C for 25 hours in medium II contammg S
g/l of caffeine and 5 g/l of different carbon sources at pH 7.0. After 13
hours cultivation, 10 g// of caffeine and 0.02 g/l of FeSO, - 7TH,O were
added to the production medium.
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Table 4. Effect of fructose concentrations on theobromine
production by Pseudomonas sp. CT-017

Characteristics CT-017

vlorphological characteristics
motility +
Gram test rod
Assimilation of carbon compounds -
D-glucose + m-inositol
D-fructose galactose -
D-xylose glycerol -
D-gluconate rhamnose +
sucrose mannitol -
mannose + -
>hysiological characteristics
catalase +
oxidase +
+

+ + +

nitrate reduction

starch hydrolysis -
gelatin hydrolysis -
casein hydrolysis -
methyl red -
arginine dihydrolase +
OFF test oxidative oxidative

Fructose concentrations Growth Theobromine
(g/]) (O.D. at 610 nm) (g/)
None 1.31 1.29
5 275 6.91
10 2.70 6.72
15 2.68 6.68
20 2.64 6.51

*Cultivation was carried out at 30°C for 25 hours in medium II
containing 5 g/l of caffeine and 0~20 g/l of fructose at pH 7.0. After 13
hours cultivation, 10 g/l of caffeine and 0.02 g/l of FeSO, - 7TH,O were
added to the production medium.

Table 5. Effect of nitrogen sources on theobromine production
by Pseudomonas sp.CT-017

*Symbols: +, positive; -, negative

Nitrogen source Growth = Theobromine
G g (O.D. at 610 nm) (g/h
None 2.76 6.91
Beef extract 2.97 7.10
Peptone 2.64 6.77
Soytone 222 2.60
Tryptone 2.75 6.88
Yeast extract 2.33 5.42

*Cultivation was carried out at 30°C for 25 hours in medium II
containing 5 g/l of caffeine and 5 g/l of fructose at pH 7.0. After 13
hours cultivation, 10 g/l of caffeine and 0.02 g/l of FeSO, - 7TH,O were
added to the production medium.
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Table 6. Effect of metal ions on theobromine production by
Pseudomonas sp.CT-017

Metal ion Growth Theobromine

(0.02 g/ (O.D. at 610 nm) (g
None 221 5.13
Al' 2.01 5.02
Co™ 1.47 3.13
Cu™ 1.35 2.28
Fe** 2.81 7.10
Mg* 2.05 5.60
Mrn* 2.00 4.96
Ni** 1.77 3.48
Zn* 1.75 3.59

*Cultivation was carried out at 30°C for 25 hours in medium II
containing 5 g/l of caffeine and 5 g/l of fructose at pH 7.0. After 13
hours cultivation, 10 g/l of caffeine and 0.02 g/l of different metal ions
were added to the production medium.

Table 7. Effect of Fe** concentrations on theobromine pro-
duction by Pseudomonas sp.CT-017

Fe™ concentrations Growth Theobromine
@) (O.D. at 610 nm) (7))
None 221 5.13
0.02 2.83 7.10
0.04 2.57 7.04
0.06 2.31 5.74
0.08 2.16 491
0.10 2.05 4.52

Table 8. Effect of amino acids on theobromine production by
Pseudomonas sp.CT-017

Amino acid Growth Theobromine

a1 g (O.D. at 610 nm) g/l
None 2.56 7.10
Arginine 2.91 6.69
Aspartic acid 254 6.10
Glutamic acid 2.44 2.14
Glycine 2.88 6.11
Threonine 292 7.22

*Cultivation was carried out at 30°C for 25 hours in medium I
containing 5 g/! of caffeine, 5 g/ of fructose and 1 g/! of different aming
acid at pH 7.0. After 13 hours cultivation, 10 g/l of caffeine and 0.02 g/
of FeSO, - 7H,0 were added to the production medium.
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Table 9. Effect of initial pH on theobromine production b)J
Pseudomonas sp.CT-017

Initial pH Growth Theobromine

(0.D. at 610 nm) (g/)

50 0.29 ) -

5.5 0.27 .

6.0 0.49 1.75

6.5 3.40 7.94

7.0 3.63 7.22

75 3.03 6.54

8.0 3.15 6.71

*Cultivation was carried out at 30°C for 25 hours in medium II
containing 5 g/l of caffeine and 5 g/l of fructose at pH 7.0. After 13
hours cultivation, 10 g/! of caffeine and 0~0.10 g/l of FeSO, - TH,O were
added to the production medium.

Cultivation was carried out at 30°C for 25 hours in medium II containing
5 g/l of caffeine, 5 g/l of fructose and 1 g/l of threonine at different

* initial pH range 5.0~8.0. After 13 hours cultivation, 10 g/l of caffeine

and 0.02 g/l of FeSO, - TH,0 were added to the production medium.
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Cable 10. Effect of cultivation temperature on theobromine
yroduction by Pseudomonas sp.CT-017

Temperature Growth Theobromine
0 (0.D. at 610 nm) (g
25 1.43 3.84
28 357 7.98
30 3.20 7.94
33 2.89 4.46
37 1.53 1.40

‘Cultivation was carried out at 25~37°C for 25 hours in medium II
ontaining 5 g/l of caffeine, 5 g/l of fructose and 1 g/I threonine at pH 6.5.
After 13 hours cultivation, 10 g/l of caffeine and 0.02 g/l of FeSOQ,- 7TH,0
vere added to the production medium.
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Culture time (hour)
Fig. 1. Time course of theobromine production by Pseudomonas
sp.CT-017.A—A: theobromine, ¢—&: O.D. *Cultivation was
tarried out at 28°C for 25 hours in medium II containing 5 g/ of
ﬁaﬁeine, 5 g/l of fructose and 1 g/l of threonine at pH 6.5. After 13
ours cultivation, 10 g/l of caffeine and 0.02 g/l of FeSO,-7H,0
rvere added to the production medium.
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Production of theobromine frem caffeine by Pseudomonas sp.

Won-Gi Bang*, Sung-Kyoon Kim and II-Seok Lee(Department of Agricultural Chemistry, Korea university, Seoul
136-701)

Abstracts : For the production of theobromine from caffeine, 5 strains of bacteria capable of producing theobromine
were isolated from soil. Among them, the strain CT-017 showed the best ability of producing theobromine, and was
partially identified as a Pseudomonas sp. For the production of theobromine, fractose was the most effective carbon
source at an optimum concentration of 5 g/l. The most effective nitrogen source was 5 g/l of beef extracts. And 0.02
g/l of Fe*, 1.0 g/l of threonine were effective for the production of theobromine. The optimum temperature and
initial pH were 28°C and 6.5, respectively. After 23 hr cultivation, 7.98 g/ of theobromine was produced from 15 g/!
of caffeine which corresponds to a conversion yield of 53.2%.

- Key words : caffeine, theobromine, production, Pseudomonas sp.
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