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 In usual step for calculation of the assay value of ELISA is to draw a standard curve, 
absorbance on Y-axis against concentration on X-axis, then to estimate assay value from the 
absorbance of the sample. 

EXCEL is really an excellent tool, however, it does not give X value from Y. so, the usual 
standard curve by EXCEL is not useful for assay value calculation. 

I suggest a method to calculate assay value by using a reverse standard curve where 
absorbance on X and concentration on Y. The procedure will be shown step by step. 

As in ELISA, the standard curve is nearly linear and excellent fitness is easily obtained by  
logarithmic transformation of both absorbance and concentration, the method starts from 
logarithmic transformation of the data. 

 
Procedure of calculation step-by-step with an example of our insulin assay data 

Input of data in EXCEL spread sheet. 
Standard points of rat insulin: 0, 0.1, 0.25, 0.5, 1.0, 2.5, 5.0, and 10.0 ng/ml 
First make up a table for standard concentration and absorbance as shown below. The 

example shown here is a duplicate assay, and as TMB is used as chromogenic substrate, we 
measured absorbance at 450nm. If possible, as absorbance, difference of absorbance at 450nm 
and 620nm is preferable.  Subtract the mean of blank absorption from each mean absorbance 
to make ∆Blank. 

 A B C D E 

1 Insulin Abs.450(∆620)nm Mean ∆Blank 

2 10 2.316  2.214  2.265  2.233 

3 5 1.312  1.227  1.270  1.238 

4 2.5 0.614  0.641  0.628  0.596 

5 1 0.217  0.209  0.213  0.181 

6 0.5 0.112  0.108  0.110  0.078 

7 0.25 0.064  0.061  0.063  0.031 

8 0.1 0.045  0.044  0.045  0.013 

9 0 0.031  0.032  0.032   

 
Add two columns for logarithmic transformation. 
 A B C D E F G 

1 Insulin Ln(conc) Abs.450(∆620)nm Mean ∆Blank Ln(∆Blk) 

2 10  2.316  2.214  2.265  2.233  
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3 5  1.312  1.227  1.270  1.238  

4 2.5  0.614  0.641  0.628  0.582  

5 1  0.217  0.209  0.213  0.181  

6 0.5  0.112  0.108  0.110  0.078  

7 0.25  0.064  0.061  0.063  0.031  

8 0.1  0.045  0.044  0.045  0.013  

9 0  0.031  0.032  0.032    

 
For transformation, natural logarithm is more convenient. 
In B2 cell, write” ＝LN(A2)  “ (do not include quotation marks), the logarithmic value will 

appear in B2, and using fill-handle, transform other concentrations into (B3-B8) 
Then transform ∆Blk (F column) in the same way to fill column G. 
The result will be: 

  A B C D E F G 

1 Insulin Ln(conc) Abs.450(⊿620)nm mean. ⊿Blank Ln(⊿Blk) 

2 10 2.302585 2.316  2.214  2.265  2.233 0.803346 

3 5 1.609438 1.312  1.227  1.270  1.238 0.213093 

4 2.5 0.916291 0.614  0.641  0.628  0.596 -0.51835 

5 1 0 0.217  0.209  0.213  0.181 -1.70926 

6 0.5 -0.69315 0.112  0.108  0.110  0.078 -2.55105 

7 0.25 -1.38629 0.064  0.061  0.063  0.031 -3.49003 

8 0.1 -2.30259 0.045  0.044  0.045  0.013 -4.38203 

9 0   0.031  0.032  0.032    

By using this table , prepare “a reverse standard curve for calculation” with following steps. 
 

Preparation of reversed graph and regression equation 
１．Click “Graph wizard” in tool bar. 
２．Choose “scatter diagram” 
３．Choose default, i.e.” plotting only” then next. 
４．Indicate the column of “Ln(conc)” (in our example, B2-B8 as date area. 

Click” column” as date series 
５．Click “series” and choose data area of X. 
６．Indicate the column of Ln(⊿Blank) (in our example G2-G8) as date area of X, then “next.” 
７．Click “Title and label” tag, and write the graph title, names of X and Y axis. Click “legend” 

tag and uncheck “show legend”  
８．Click ”finish” to show a graph on the data sheet.  
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X⇔Y Logarithmic graph
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As the graph appears as above is not good looking, so we should move X and Y axis. 
To move X axis, double click the figure on X-axis to show X-axis setting window, and at 

“scale” tag uncheck the automatic checking of “intersection with Y”, and write the intersection 
wanted (in our example,” -5”, then OK. Y-axis is move in the similar way to X-axis. Write “-3” 
in our case. 

Then the graph appears as shown below. 

X⇔Y Logarithmic graph
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Now let’s get regression equation 

９．Click one data point on the graph to make color change, and click “graph” in the task bar, 
then choose “Add regression curve”  
１０．Choose “multimember regression”, and set the order “3”. Click “option” tag, and check 
“show equation” and “show R-2”., then “OK”. 

Now, we get the reverse standard curve with equation and R2. From R2, we can estimate 
fitness of the curve. 
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X⇔Y Logarithmic graph

y = 0.0222x3 + 0.1324x2 + 0.997x + 1.4003
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The R2 value, 0.9998, obtained indicates that the fitness of the third order regression 
curve in our example seems to be excellent. 
 
Let’s check fitness of the equation by calculation the assay value from standard data. 

Using the equation we can calculate the assay value of samples and also fitness of the 
regression equation to the standard curve for each standard point. Before calculation of 
sample assay values, I recommend to check the fitness. 
In order to examine fitness, we add two columns next to the column Ln(∆Blk) (columns H 
and I). For column H, we will fill calculated logarithmic concentrations, i.e. Cal.Ln(conc), 
then we tranform them to normal value, and write them to the column I as Calc.conc. We 
will explain the step using our example.  

To the cell H2, copy a part of the third order equation shown in graph , by inserting * and 
replacing x for G2 like;  
 =0.0222＊G2^3‐0.1324＊G2^2+0.997＊G2+1.4003 

and push Enter key. Then 2.298192 will be written into H2 cell. The again point H2 to 
activate  H2, and drag the fill handle of the cell until H8 to calculate all the standard data. 
The next step is to write “＝EXP(H2)” to the I2, and push Enter key. Then the value 9.956164 
will be written in I2. After activation of the cell I2, drag the fill handle until I8. Then all the 
logarithmic concentration will be transformed into normal value. 
  You can compare those value in the column I with those in column A, you can examine the 
fitness.  

The results of our example calculation are shown in the table below. 
 
 A B C D E F G H I 

1 Insulin Ln(conc) Abs.450(⊿620)nm mean. ⊿Blank Ln(⊿Blk) 
Cal. 

Ln(conc) Cal.Conc. 

2 10 2.302585 2.316  2.214  2.265  2.233 0.803346 2.298192 9.956164 
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3 5 1.609438 1.312  1.227  1.270  1.238 0.213093 1.618981 5.047943 

4 2.5 0.916291 0.614  0.641  0.628  0.596 -0.51835 0.915984 2.499233 

5 1 0 0.217  0.209  0.213  0.181 -1.70926 -0.02788 0.972509 

6 0.5 -0.69315 0.112  0.108  0.110  0.078 -2.55105 -0.65002 0.522038 

7 0.25 -1.38629 0.064  0.061  0.063  0.031 -3.49003 -1.4103 0.24407 

8 0.1 -2.30259 0.045  0.044  0.045  0.013 -4.38203 -2.29422 0.10084 

9 0   0.031  0.032  0.032      

 
Calculation of sample assay values 

Prepare a table of [sample absorbance-blank absorbance] for each well, and transform them 
into logarithmic values. Then fill the logarithmic assay values in the columns “LN(AV)1” and 
“LN(AV)2,” using the equation as in the fitness examination. Then fill the columns “AV1” and 
“AV2” with the assay values transformed from the logarithmic assay values. It would be 
convenient to calculate mean assay values, SD, and CV as shown in the example table below.  
(AV: assay value) 
 

    In our example, results with 10 samples are shown. More samples can be treated. 

No． Abs.１ Abs.2 LN（Abs1） LN(Aｂｓ2) LN(AV)１ LN(AV)２ AV1 AV2 Mean SD CV 

1 0.125 0.127 -2.07944 -2.06357 -0.30001 -0.28836 0.740811 0.749495 0.745153 0.006141 0.824131 

2 0.138 0.136 -1.9805 -1.9951 -0.22739 -0.2381 0.796608 0.78812 0.792364 0.006002 0.757479 

3 0.075 0.077 -2.59027 -2.56395 -0.67968 -0.65976 0.506778 0.516974 0.511876 0.00721 1.408496 

4 0.096 0.093 -2.34341 -2.37516 -0.49469 -0.51827 0.609763 0.595548 0.602655 0.010052 1.667886 

5 0.186 0.191 -1.68201 -1.65548 -0.00772 0.01192 0.992305 1.011992 1.002148 0.013921 1.389083 

6 0.156 0.162 -1.8579 -1.82016 -0.13738 -0.10963 0.87164 0.896166 0.883903 0.017343 1.962064 

7 0.256 0.251 -1.36258 -1.3823 0.231465 0.216493 1.260445 1.241715 1.25108 0.013244 1.058621 

8 0.897 0.889 -0.1087 -0.11766 1.293463 1.284792 3.645387 3.613915 3.629651 0.022254 0.613122 

9 1.254 1.238 0.226338 0.213497 1.633 1.619408 5.119207 5.050098 5.084653 0.048868 0.961079 

10 2.213 2.254 0.794349 0.812706 2.286936 2.309934 9.844731 10.07376 9.959246 0.161948 1.626109 

            

Preparation of a template for calculation 
  It would be convenient to prepare a template for ELISA calculation and store the file. What 
you should do is only to take out the file and fill the table with absorbance of standard and 
samples, and store the results table with a new file name. Duplicate assay is intended. The 
figures 1and 2 indicate well1 and well2, respectively. 
Preparation of a template for standard curve. 
Procedure 
 First, prepare a table in EXCEL．Let us call the cells A-1~H-8. 
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 Cells in line 1 are used only for identification. Just write names of column as are shown in 
the model table. 
 In the cell C2, write “=LN(A2)” 
 In the cell E2 write “=(C2+D2)/2 

Leave F2 untouched. To the cell F2 write “=E2-average absorbance of blank” after assay. 
In the cell G2 write “=LN(F2)” 
Leave the H2 untouched. (After assay write the equation of reversed regression curve) 
In the cell I2 write “=EXP(H2)” 
Then you will get a table as shown below. 
 
 A B C D E F G H I 

1 Conc. Ln(conc) Ab 1 Ab 2 Mean ∆Blank Ln(∆Blank) CalLn(conc) Cal conc 

2  #NUM!   0  #NUM!  1 

 
Store the template and use a copy. 

How to use the template for the standard curve 
 Using the data for standard solutions, first  finish calculation until the column G. 
  Before starting calculate the average of blank absorbance. 

a. In the column A write concentrations of standard solutions starting from the highest. 
Then B2 cell will be filled with the logarithmic transformation of the highest standard 
concentration. 

b. Activate B2 cell and drag the fill handle until B8 to complete transformation.  
c. Write pairs of absorbance of wells in columns C and D.  
d. Point E2 to activate, and drag fill handle until E8 to obtain means. 
e. Write “=E2-blank absorbance(calculated above)” in F2, then drag fill handle to F8 for 

∆Blank. 
f. Activate G2, then drag the fill handle until G8 to obtain logarithm of ∆Blank. 
g. Get the reversed regression curve as stated above. 
h. Write the equation of 3rd order regression curve in H2 as described above, then click. 
i. Activate H2, and drag the fill handle until H8. 
j. Point I2, then drag I2 fill handle until I8. 
k. Compare the assay values in the column I with the concentrations in A for fitness. 
  The equation written in H2 can be used for sample calculation, by copying. 
 

Preparation of a template for sample calcualtion  
 First, prepare a table in EXCEL．Let us call the cells A-1~N11 (The template uses only 
A-1~N2). 
 Cells in line 1 are used only for identification. Just write as are shown in the model table. 

Ab: absorbance of sample before subtraction of blank absorbance 
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∆Bk: absorbance of samples subtracted blank absorbance 
LN(  ): natural logarithm of ∆Bk 
Cal:natural logarithm of calculated sample assay value 
Av: Assay value of sample, transformed to normal number 
Mean: acerage of well 1 and well 2, SD: standard deviation, CV: Coefficient of variation 

Procedure 
In the cells in the column A, write sample number. 
The cell D2 is left empty until use. After assay write “=B2-Blank” 

   Blank: mean blank absorbance value 
The cell E2 is left empty until use. 

 In the cell F2, write “=LN(D2)” 
Leave the cell H2 untouched. (After assay write the regression equation) 
The cell I2 is left untouched 

 In the cell J2, write “=EXP(H2)” 
 In the cell L2 write “=(J2+K2)/2 
 After assay  fill M2 with SD using function STDEV 
 In the cell N2, write “=M2/L2*100” 

     (Do not include quotation marks in writing.) 
Then you will get a template table as shown below. 
Store the template until use, and use it after making a copy. 
 
 A B C D E F G H I J K L M N 

1 No． Ab1 Ab2 ⊿Bk1 ⊿Bk2 LN(1) LN(2) Cal.1 Cal.2 Av.１ Av.2 Mean SD CV 

2 1     #NUM! #NUM!   1 1 1 0 0

3 2              

4 3              

5 4              

6 5              

7 6              

8 7              

9 8              

10 9              

11 10              

 
How to use the template for sample calculation 

After preparation of this template table, store the file. After an assay, take out the file and 
once store with proper naming. then input the first pair of absorbance in the cells B2 and C2, 
and “=D2-average blank absorbance” in D2, and regression equation in H2, as shown in the 

 7



previous page. In this case, By dragging of the fill handle of D2 to E2, the function will be 
copied to E2, and the cell numbers are changed automatically. The situation is the same with 
G2, I2, and K2. The results of calculation appear in those cell of the line 2. By dragging each 
fill handle down to the last cell, results of calculation will appear when each pair of sample 
absorbance are input. The calculation will be completed after the input of absorbance of the 
last sample. 
Number of samples is not limited. 
                                      (2008/06/01) 
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