APPENDIX



210
APPENDIX
Appendix 1
Calculation of lipase activity

Lipase activity = V ml X 0.05 M X 1/30 minutes
where V = Volume of 0.05 M NaOH required from the activity of lipase
=V ml 0.05M X '3, minutes
1000
=1.67 VX 10° mole/min
=1.67 VX 10 X 10° umole/min
=1.67 X V umole/min

Appendix II
OD readings for Bovine serum albumin

Distilled BSA stock Volume of BSA | Weight of OD 750
water (ml) solutions added (ml) the BSA
(mg/ml) (mg)

1.0 0.0 0.0 0.0 -
0.9 0.05 0.1 0.05 -
0.8 0.05 0.2 0.001 -
0.7 0.5 0.1 0.05 0.097
0.8 0.5 0.2 0.1 0.137
0.7 0.5 0.5 0.15 0.183
0.6 0.5 04 0.2 0.227
0.5 0.5 0.5 0.25 0.277
0.4 0.5 0.6 0.30 0.340
0.3 0.5 0.7 0.35 0.352
0.2 0.5 0.8 0.40 0.383
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Appendix Il
Calculation of specific activity of citrate synthase

Example: 40 pl (From 10 times dilution) of crude enzyme extract of yeast Yarrowia
lipolytica which contained 0.084 mg of protein was added into assay system and
reaction was carried for 3 minutes.

Absorbance obtained (A/t) = OD ,; 3 minutes~ OD a0 ume t = 0.435/3 min =
0.145 min”

A Eq3=K=13,000 mol”" L cm™

1= lenght of light path in solution = 1 cm

V = Activity of the enzyme

C = Concentration of absorbing species in umoles/ml

t= Times

From Beer-Lambart,

M=X V=ch
A=, XKl
V=" X%,

K =13,000 mol" L cm™
=13X10°mol’ Lem’
=1.3X 10" X '/10° X /em X 1000 ml
=13 umol” cm™ ml
=13 ml/ umol cm

».=1/K =pmol X cm /13 ml

=11 =1/cm

Enzyme activity V’= pmol X cm /13 ml X 1/cm X */,
V’= umol/13 X 0.145 min™

The assay volume contained 1 ml volume,
.. Activity of enzyme in 1 ml solution = 1 ml X umol /13 ml X 0.145 min’'
=0.011 pmol/min

Specific activity = Total amount of enzyme activity
Total amount of protein activity

=0.011 _umol / min
0.084 mg protein
=0.131 umol / mg/ protein / min X 10 (From 10 times
dilution)

=_1.31 umol / mg/ protein / min
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Appendix IV
Calculation of specific activity of isocitrate lyase

Example: 50 pl (From 5 times of dilution) of crude enzyme extract of yeast Y.
lipolytica which contained 0.0228 mg of protein was added into assay system and
reaction was carried for 4 minutes.

Absorbance obtained (A/t) = OD 4 4 minutes- OD 4101ime /t = 0.652-0.264/4 min
=0.097 min

AE3=K=17X10"mol’ Lcm”

1= lenght of light path in solution = 1 cm

V = Activity of the enzyme

C = Concentration of absorbing species in pmoles/m]

t= Times

From Beer-Lambart,

A =Xy V=ch
A= XKl
V=" X4,

K=17X10*mol” Lem’
=1.7X 10" X '/10°X "/em X 1000 ml
=17 pmol™ cm™ ml
=17 ml/ umol cm

.= 1/K = pmol X cm /17 ml

~=11 =1/cm

Enzyme activity V' = pmol X cm /17 ml X 1/ecm X %/,
V'= umol/17 ml X 0.097 min’'

The assay volume contained 1 ml volume,
.. Activity of enzyme in 1 ml solution = 1 ml X pmol /17 ml X 0.097 min’!
=0.0057 pumol / min

Specific activity = Total amount of enzyme activity
Total amount of protein activity

=0.0057 umol / min
0.0228 mg protein
= 0.25 umol / mg/ protein / min X 5 (from 5 times of
dilution)

= 1.25 umol / mg/ protein / min
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Appendix V
Calculation of specific activity of malate synthase

Example: 50 ul of crude enzyme extract of yeast Y. lipolytica which contained
0.0513 mg mg of protein was added into assay system and reaction was carried for 1
minute.

Absorbance obtained (A/t) = OD 4 ) minute = OD 410 ime /t = 0.513-0.236/1 min
=0.277 min’

AE3p=K=45X10"mol” Lcm™

1= lenght of light path in solution =1 cm

V= Activity of the enzyme

C = Concentration of absorbing species in pmoles/ml

t=Times

From Beer-Lambart,

A=Ky, V=ch
AL =%XKl
V="1X"*,

K= 45X 10*mol” Lem™
=4.5X10"X '/10° X '/em X 1000 ml
=4.5 umol” cm™ ml
=4.5ml/pumol cm

».=1/K = pmol X cm /4.5 ml

s=11 =1/cm

Enzyme activity V' = pmol X cm /4.5 ml X 1/cm X */,
V’= umol/4.5 ml X 0.277 min’’

The assay volume contained 0.5 ml volume,
.. Activity of enzyme in 1 ml solution = 0.5 ml X pmol /4.5 m] X 0.277 min"

=0.061 umol / min

Specific activity = Total amount of enzvme activity
Total amount of protein activity

=0.0308 umol / min
0.0513 mg protein

= 0.60 umol / mg protein / min
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Appendix V1
Calculation of specific activity of isocitrate dehydrogenase

Example: 50 pl of crude enzyme extract of yeast Y. lipolytica which contained
0.0858 mg mg of protein was added into assay system and reaction was carried for 3
minute.

Absorbance obtained (A/t) = OD ,; 3 minue = OD a0 ume t = 0.307-0.262/3 min
=0.0045 min

A Ezo=K =622 X cm’ mol”

1= lenght of light path in solution = 1 cm

V= Activity of the enzyme

C = Concentration of absorbing species in umoles/ml

t = Times

From Beer-Lambart,

Al =Kely, V=ch
A= XKl
V=" X%,

K= 6.22 X 10°cm’mol”’
=622 X 10°X '/10° umol X cm’
=6.22 cm® umol”!

= 1/K = umol / 6.22 cm?

A=11 =1/cm

Enzyme activity V' = umol / 6.22 cm® X 1/em X %,
V> = pmol/ 6.22 cm® X 0.045 min”'
= umol/ 6.22 ml X 0.045 min
The assay volume contained 1 ml volume,
.. Activity of enzyme in 1 m] solution = 1 ml X umol /6.22 ml X 0.045 min”!
=0.0024 umol / min

Specific activity = Total amount of enzyme activity
Total amount of protein activity

=0.0024 pumol / min
0.0858 mg protein

= 0.028 umol / mg/ protein / min
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Appendix VII
Calculation of specific activity of aconitate hydratase

Example: 100 ul of crude enzyme extract of yeast Y. lipolytica which contained
0.0684 mg mg of protein was added into assay system and reaction was carried for 1
minute.

Absorbance obtained (A/t) = OD 4 ) minue = OD a0 ume /t = 0.012-0.035/1 min
=-0.023 min”!

Each 0.001 change in optical density is equivalent to 2.84 X 10* umol of cis-
aconitate per ml

0.01... ... 2.84 X 10™ umol/ml
. 0.023 min" / 0.001 X 2.84 X 10*

pmol/ml
. 6.53X 10" umol/ml/min

The assay volume contained 1 ml volume,
.. Activity of enzyme in 1 ml solution=1ml X 6.53 X 10° umol/ml/min
= 6.53X 10° ymol / min

Specific activity = Total amount of enzyme activity
Total amount of protein activity

=0.0065 umol / min
0.0684 mg protein

=0.095 umol / mg / protein / min

Appendix VIII
Calculation colony forming unit per ml

CFU/m] = Average colony count per plates X '/, gjune of cel suspension X
Dilution factor of the cell suspension
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