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Growth of Hansenula sp. MS-364 and Formate Dehydrogenase Activity. Byoung-Yook Ryu
and Tae-Jong Kwon*. Department of Microbiological Engineering, College of Engineering
Kon-Kuk University, Seoul 143-701. Korea -~ Medium components for maximum activity of NAD"-de-
pendent formate dehydrogenase (EC 1.2.1.2; FDH) were optimized with a methanol-assimilating yeast
Hansenula sp. MS-364, preserved by our laboratory. The maximum activity of the enzyme was ob-
tained when the strain was cultivated at 30°C for 24 hours in a medium containing methanol 3%(v/v),
yeast extract 0.8%(w/v), K,HPO, 0.1%(w/v), KH,PO, 0.1%(w/v), MgSO,-7H,0 0.05%(w/v), and the pH

of the culture broth was adjusted at 5.0.
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Methanol 3%(v/v), yeast extract 0.8%(w/v), K, HPO,
0.1%(w/v), KH,PO, 0.1%(w/v), MgSO,-7H,0 0.05%
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Table 1. Effects of carbon sources on FDH activity

Carbon source Cell growth Relative activity

(1%, viv) (D.C.W., g/) (%)
None 0.48 14
Methanol 4.14 100
Ethanol 5.52 42
n-Butanol 0.12 6
n-Propanol 0.16 12
Isobutyl alcohol 0.13 8
Glycerol 8.88 60

TEREAE

The activity was expressed as the relative value as to that of
methanol.
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Fig. 1. Effect of various concentrations of methanol in cul-
ture medium on FDH activity.

A: cell growth B: enzyme activity.
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Table 2. Effects of nitrogen sources on FDH activity

Nitrogen source Cell growth Relative activity
(0.5%, wiv) (D.CW., g/l (%)
None 0.15 3
Beef extract 3.15 56
Yeast extract 5.34 100
Peptone G 3.15 47
Tryptone 5.16 85
Soybean meal 0.85 8
Casamino acids 3.90 79
Urea 0.45 12
(NH.,),S0O, 2.70 72
NH, (] 2.49 46
NH,NO, 2.16 55
KNO; 1.24 31
NaNO, 1.43 47

The activity was expressed as the relative value as to that of
yeast extract.
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Fig. 2. Effect of various concentrations of yeast extract in
culture medium on FDH activity.

Table 3. Effects of metal ions on FDH activity

Metal ion Cell growth Relative activity

(1 mM) (D.CW., g/l (%)
None 6.01 100
MgSO,  7H,0 7.11 106
FeSO,- TH,0O 342 76
ZnSQO, 543 58
CuS0O,-5H,0 5.42 58
MnSQO,-4-6H.0 3.41 17
HgCl, 0.00 0
Cd(NO;), 4H,0 0.05 0
CoCl, - 6H,0 0.01 0
AgNO, 2.69 61
Pb(NQ,), 3.21 40

The activity was expressed as the relative value as to that of no
addition.
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Fig. 3. Effect of various concentrations of MgSQ, in culture
medium on FDH activity.
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Table 4. Effects of vitamins in culture medium on FDH ac-
tivity

Vitamin Cell growth Relative activity

(0.01%, w/v) (D.C.W., g/l (%)
None 4.8 100
Thiamine-HCI 5.8 95
Riboflavin 5.4 94
Pyrnidoxine 5.5 104
Ca-pantothenate 5.4 74
Nicotinic acid 5.9 86
Folic acid 52 92
p-aminocbenzoic acid 5.7 86
Biotin 5.4 98
Ascorbic acid 4.3 89

The activity was expressed as the relative value as to that of no
addition.
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Fig. 4. Effect of temperature on FDH activity.
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Fig. 5. Effect of initial pH of medium on FDH activity.
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