
Purpose 
 
This lab looked at the enzymatic action of acid phosphatase in catalyzing the hydrolysis of phosphoric 
acid monoesters bond. The phosphoric acid bond of interest in this case was that of a substrate known as 
p-nitrophenylphosphate (PNPP). Once hydrolyzed by acid phosphatase, PNPP was converted to p-
nitrophenol (PNP) product and an inorganic bisulfate anion. This lab came with three experiments. In the 
first experiment, the purpose was to determine the desired concentration of acid phosphatase that would 
keep the rate of hydrolysis constant for a ten minutes period. In the second experiment, the purpose was to 
use a lineweaver burk plot to find two kinetic parameters, Km and Vmax.  Lastly, in the third experiment, 
an inhibitor was added to the hydrolysis reaction and the purpose was to determine the identity of the 
inhibitor. This was achieved by comparing the Km and Vmax values for the inhibited reaction to that of a 
control sample. The number of the inhibitor was 22 and the backup data were used.  
 
  
Results and discussion 
  
R1.  
Table 1: Time dependence of product formation. The concentration of acid phosphatase in the assay 
was 0.045 mg/mL. Six test tubes, each containing 2.0 mL of 0.5M KOH were prepared. The purpose of 
the KOH was to stop the reaction that would occur in each test tube. The tubes were labelled according to 
the point times (in minute) of the assay as follow: 0, 2, 4, 6, 10 and 15 min. 0.5 mL of 1.0M sodium-
acetate (pH 5.7) was pipetted in a test tube labelled R. Then 3.6 mL of water was pipetted into the same 
test tube (test tube R) and the mixture was vortex. 0.4 mL of 0.45 mg/mL of acid phosphatase were then 
added to the test tube R mixture. The mixture was vortexed and pre-incubated at 37°C for three minutes. 
The phosphatase reaction was initiated by adding 0.5 mL of 25 mM of PNPP to test tube R. Right after 
the reaction initiation step, the solution in test tube R was mixed and then 0.5 mL of the solution was 
transferred to test tube 0, the zero time sample. At times 2, 4, 5, 6, 10, 15 minutes, 0.5 mL aliquots were 
taken from tube R, and transfer to the corresponding test tubes labelled 2, 4, 6, 10, 15 min respectively. 
The test solution was well mixed at room temperature, and the absorbance of each test tube was taken and 
corrected in accordance with the zero time sample. The corrected absorbance is shown in the table. For 
each time interval, the molar amount and concentration of PNP as well as the percentage of PNPP 
converted were determine. The molar absorptivity for PNP was assumed to be 1.88x104 M-1cm-1 (ε 405). 
These results are also summarized on the table below. 
 
  

Time 
(min) 

Corrected 
Absorbance405 

PNP 
(μmol)  

PNP 
(mM) 

Percentage of PNPP converted 
(%) 

0 0 0 0 0 
2 0.251 3.34x10-2 1.34x10-2 2.67 
4 0.517 6.88x10-2 2.75x10-2 5.50 
6 0.834 1.11x10-1 4.44x10-2 8.87 
10 1.370 1.82x10-1 7.29x10-2 14.57 
15 1.737 2.31x10-1 9.24x10-2 18.48 

 
 
Sample calculation 



 
R4.  
 
Table 4: Data for the use of the lineweaver-burk plot  
 

[S] (M) Control Inhibitor 
 V 

(μmol/min)  
1/V 

(μmol/min) -1 
1/[S]  
(M-1) 

V 
(μmol/min) 

1/V 
(μmol/min) -1 

1/[S]  
(M-1) 

5 x10-5 0.0016 667 20000 0.00033 3030 20000 
1.25 x10-4 0.0036 278 8000 0.00078 1282 8000 
2.5 x10-4 0.0052 192 4000 0.0012 833 4000 
5 x10-4 0.0079 127 2000 0.0035 286 2000 

7.5 x10-4 0.009  111 1333 0.0043 233 1333 
1.25x10-3 0.010 100 800 0.0062 161 800 
2.5 x10-3 0.011 90.9 400 0.0076 132 400 

 
 
 Calculation  
 
Finding 1/[V] and 1/[S] at [S] = 5 x10-5 for the inhibitor  
 
Known and unknown variables  
V =0.00033 μmol/min 
Equation and calculation  
1/V = 1/0.00033= 3030 (μmol/min) -1 
At [S] = 5 x10-5, 1/V for the inhibitor was 3030 (μmol/min) -1 
 
Known and unknown variables  
[S] = 5 x10-5 M 
Equation and calculation  
1/[S] = 1/5 x10-5 M = 20000 M-1 
At [S] = 5 x10-5, 1/[S] for the inhibitor was 20000 M-1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Purpose  

The first objective was to separate a glycine, aspartic acid and lysine mixture using an ion-exchange 
chromatography. The pH of the sixteen fractions resulting from the separation was obtained. These pH 
values along with the elution volume helped illustrate how through a gradient of increasing pH, the amino 
acid were eluted based on their isoelectric point. A Ninhydrin test followed by the heating of the amino 
acid samples was also performed to assess the concentration of the amino acid by spectrophotometry. The 
second objective was to find the molecular weight of an unknown protein using sodium dodecyl sulfate 
polyacrylamide gel electrophoresis (SDS-PAGE). As the unknown protein separated by electrophoresis, 
the molecular weight markers traced the migration of the protein along the gel. The end result of that 
made it possible to model the linear relationship between the logarithm of the protein molecular weight 
and its migration distance. By interpolation, the molecular weight of the unknown protein was then found.   

For more information, please refer to “Introduction to Biochemistry – Laboratory Component”, pg. 29-43.  

  

R1. Isoelectric point  
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Glycine: pH = (0.5) (9.60+2.34) = 5.97  

Aspartic acid: pH = (0.5) (3.65 +1.88) = 2.77 

Lysine: pH = (0.5) (8.95+10.53) = 9.74 

 

The isoelectric point for glycine, aspartic acid and lysine are 5.97, 2.77, and 9.74 respectively.  

(The pKa values are obtained from the class notes). 

 

 



Average = (4.5 mL +4.4 mL +4.6 mL) / (3) = 4.5 mL 

The average fraction volume was 4.5 mL. 

Fractions (a), (b), and (c) are were randomly selected to determine the average volume per fraction.  

 

Elution volume  

Elution volume = (fraction#) (average fraction volume)  

Example: fraction #2,  

Elution volume = (2)(4.5mL) = 9.0 mL 

The elution volume for fraction #2 was 9.0 mL.  

The elution volume for the remaining fraction were found using the exact same formula.  

 

Corrected absorbance at wavelength 570 nm 

Example: fraction # 4 

Absorbance blank: 0.117  

Absorbance fraction #4: 0.967   

Corrected absorbance: Absorbance fraction #... - Absorbance bank  

Corrected absorbance = Absorbance fraction #4 - Absorbance bank  

Corrected absorbance = 0.967 - 0.117 = 0.85 

The corrected absorbance of fraction #4 was 0.85.   

Absorbance values for all samples and fractions, without exception, were corrected this exact same way.  

 

Fraction concentration and number of moles  

 

Concentration of amino acid (C aa) Absorbance of amino acid (A aa) 
C gly = 1.25 mM A gly = 0.852 
C asp = 1.25 mM A asp = 0.785 
C lys = 1.25 mM A lys = 1.014 

 

By using the ratio of equivalence between concentration and absorbance, the concentration of each 
fraction can be determined as follow: 

C fraction# = (A fraction#))(C aa) / (A aa) 

C fraction# = (A fraction#)( 1.25mM) / (A a.a) 



PURPOSE  

The purpose of the first experiment in this lab was to prepare two membrane fractions, an endoplasmic 
enriched fraction (microsomal fraction) and a mitochondrial enriched, starting from a rat liver tissue. 
Homogenization of the tissue, differential centrifugation and filtration made it possible to obtain the 
two type of membrane fraction. In the second experiment, a microsomal lipid sample was separated by 
2D thin layer chromatography (TLC). The first dimension was developed with a basic eluent while an 
acidic eluent was used for the second dimension. Three standards (each containing two different lipids) 
as well as the sample were spotted on the TLC plate. Lastly, the lipid to protein ratio in the 
mitochondrial fraction were analyzed. Brilliant Blue Dye R was used for the lipid assay. Analysis of the 
lipid and protein assay made it possible to determine the concentration of lipids and proteins as well as 
the yield of the mitochondria preparation.   

 

RESULTS AND DISCUSSION  

Two-dimensional TLC of microsomal lipids  

R1.  

 

PI 

PE 

CL 

CH 

FA 

PC 

PI PE 

CL CH 

FA PC 

CH 

PE 

FA 

PC 

PI 



pellet from that surpernatant was re-suspended in a 10 mL homogenization buffer and then sonicated at 
50% power for 10 seconds, twice. 4 assay tubes with dilution factors of 0 (control), 0.01, 0.05 and 0.25, 
each containing 1 mL of 0.2M phosphate pH 11 and varying amount of water and mitochondrial 
membrane suspension, were prepared. The amount of water and mitochondrial suspension was based 
on the dilution fraction and such that in addition to 1 mL of phosphate, the volume of each tube would 
total up to 2mL.These 4 tubes were incubated for 15 minutes at room temperature and then the 
absorbance for each tubes was measured using a 1 mL plastic cuvette. The graph reports the 
absorbance for each of the 4 dilution factor assay tubes.  

Sample Dilution fraction A 280 
Blank   0 0 
1/100 0.01 0.103 
1/20 0.05 0.45 
1/4 0.04 2.154 
 

 

Figure 3: Relationship between Absorbance at 280 nm and dilution fraction for protein assay. 

The relationship is given by y =8.5755x + 0.0122, where “y” is the absorbance at 280 nm and “x” is the 
dilution factor. The coefficient of determination, 0.9999 indicates that almost 100% of variation in 
dilution factor can be explained by the absorbance at 280nm, thus supporting the linearity between 
these two variables. The slope corresponds to the increase in absorbance equivalent to a dilution factor 
of one, the increase in this case being 8.58. Using beer-lambert law and estimating an absorptivity value 
(ɛ) of 2.0 Lg-1 cm-1 for the membrane protein, the concentration of protein in the prepared membrane 
was calculated to be 4.29 g/L. Knowing the mass of the rat liver tissue, 2.5 g, and the volume of the 
filtered supernatant 1, 10 mL and the concentration of the protein membrane, 4.29g/L, the yield of the 
mitochondria preparation was found to be 17.16 mg/g. The 2.5 g of rat liver was minced with scissors 
and homogenized with 10 mL of ice-cold homogenization buffer (10 mM Tris, 0,25 M sucrose, 1 mM 
EDTA, 1 mM DTT, pH 7.5) using a glass-teflon homogenizer. The homogenate was centrifuged for 10 
minute, at 1000xg, 4 °C. Note that for all centrifugation, the homogenate or supernatant to be 

y = 8.5755x + 0.0122
R² = 0.9999
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