
Open Journal of Applied Chemistry and Biotechnology (OJACB) Vol.2, No. 1, 1-5 

©KINDI PUBLICATIONS June, 2014 

www.kindipublication.com    ISSN: 2336-0097 

 

1 

 

 

Reagentless Determination of Creatinine in Blood Serum 
 

Monzir S. Abdel-Latif, Chemistry Department, The Islamic University of Gaza, P.O. 

Box 108, Gaza, Palestine. 

mlatif@iugazaiedu.ps 

 

Abstract 

Creatinine in blood serum samples was determined using a standard and a meta 

procedure, in an attempt to find a novel reagentless method for quantifying this 

important metabolite. UV absorption data were collected in the range from 200-400 

nm, and treated by several mathematical approaches. Direct data treatment and 

subsequent differentiation of both samples and standard resulted in uncorrelated 

values for this analysis. However, highly improved results were achieved through 

pooling of the samples to get an approximate matrix spectrum. Unfortunately, 

statistical manipulation of the obtained results revealed that the suggested procedure 

does not give a statistically correct value at the 95% confidence level. The reason for 

these findings has been attributed to complex matrix of the blood serum and the 

variety of this matrix due to interrelated metabolites present in serum. 

 

Introduction 

Serum creatinine is an important indicator of renal health,  where it is a byproduct of 

muscle metabolism.  This metabolite is usually excreted unchanged by the kidneys, 

primarily by glomerular filtration, but also by proximal tubular secretion. Little or no 

tubular reabsorption of creatinine occurs. The normal reference range for serum 

creatinine is currently set at 0.60-1.20 mg/dL. In cases of renal failure or deficiency, 

creatinine blood levels will increase. In addition urea/creatinine ratio is an important 

indicator of renal function. With reagards to sex, women have lower creatinine levels 

than men due to lower body of skeletal muscle
1,2

. It is interesting to indicate that 

results of a Japanese study related low creatinine values to type II diabetes in Japanese 

males
3
. 

Measuring serum creatinine is a simple test, and it is the most commonly used 

indicator of renal function
4
. Several procedures and colorimetric reagents are already 

used for determination of creatinine
5-8

. 

One of the most widely used clinical tests for creatinine determination is by using the 

alkaline picrate reagent, where craetinine in blood serum reacts with picrate  in 

alkaline solution to form a colored complex. The absorbance of the resulting complex 

is then measured at 500 nm
9,10

.  

Materials and Equipment 

A Mindray BS 300 Chemistry Analyzer, and a Genesys UV-Vis scanning single beam 

spectrophotometer were used as the standard methods for the determination of 

creatinine. Quantification using  the conventional picrate kit procedure was conducted 

at 500 nm. Kits were purchased from Biosystems S.A. (Costa Brava 30, spain). 

Dilution was made using 50% absolute ethanol in water. The spectra of all samples 

and standard (2 mg/dL) was collected in the wavelength range from 200-400 nm. 
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Procedure for the Suggested Reagentless Method 

10 L of the sample or the standard was diluted to 4 mL using the ethanol/water 

solvent. The spectrum of the blank was first stored by the instrument, and the 

subsequent scans were made. The instrument gives the net spectrum of the sample and 

standard as it subtracts the reference from the samples point by point in the 

wavelength range from 200-400 nm. Suggested mathematical approaches were 

applied for both samples and standard. 

 

Theoretical Argument 

Assume a binary mixture and a 1 cm cuvette;  

Am = Ax + Ar  

Where Am is the total absorbance of the mixture, Ax is the absorbance of analyte,  and 

Ar is the absorbance of the matrix or rest (everything else). 

Am = xCx + Ar 

The derivative of this equation with respect tox is: 

d(Am/x) = Cx + 0    (1) 

Since Ar should be independent of x 

For the standard we have; 

As = xC
o
x     (2) 

Where As is the absorbance of the standard and Cx
o
 is its concentration. 

Differentiating this equation with respect to x gives: 

d(As/x) = Cx
o 

Divide equation 1 by 2 gives: 

d(Am/x)/ d(As/x)  = Cx/C
o
x   (3) 

 

Therefore, the result (equation 3) should be a constant at the absorption wavelength of 

analyte. This constant when multiplied by the concentration of the standard (Cx
o
) 

should give the concentration of analyte in the sample,  since As  is a constant at a 

specific wavelength. 

 

Results and Discussion 

The absorbance spectra of 18 samples and one creatinine standard was collected using 

the suggested procedure, and the data was treated by Excel. The zero order spectra of 

the different samples (a representative graph is shown in Figure 1) were differentiated 

with respect to x and the derivative was obtained.  

 
Figure 1: Representative zero order UV spectrum of a serum sample 
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A graph (Figure 2) of the following shape was always obtained for all samples when 

applying equation 3:  

 

 
 

Figure 2: Representative derivative spectrum, d(Am/x)/ d(As/x)  versus wavelength,  

of a serum sample 

 

The peak at about 230 nm correlates very well with that obtained for standard 

creatinine, and is believed to correspond to its concentration. Although a correlation 

factor of about 0.9 was obtained at low creatinine concentrations, careful 

investigations revealed that this conclusion is, unfortunately, not always true, 

especially at high concentrations. This may be attributed to other metabolites that are 

associated with high creatinine concentrations. Any way, all attempts to correlate any 

peak height from Figure 2 with creatinine concentration were not successful. 

 

Table 1: Summary of the results obtained by the standard and proposed procedures 

for creatinine in blood serum. 
Sample 

Number 

Standard Test 

Createnine Conc. 

(mg/dL)
* 

Proposed Test 

Ceatinine Conc. 

(mg/dL) 

Standard 

Deviation of the 

Difference 

T95% 

1. 0.63 0.68  
 

 

 
 

 

 

 
 

0.47 

 
 

 

 
 

 

 

 
 

2.3 

2. 5.66 5.12 

3. 5.51 6.03 

4. 0.33 0.52 

5. 8.67 7.34 

6. 1.02 0.87 

7. 4.84 4.98 

8. 0.96 1.37 

9. 0.36 0.44 

10. 1.20 1.52 

11. 5.80 4.94 

12. 0.56 0.83 

13. 0.55 0.78 

14. 0.51 0.48 

15. 0.60 0.82 

16. 1.22 1.42 

17. 1.07 0.87 

18. 0.40 0.62 
* 
Data are obtained using the Mindray BS 300 Chemistry Analyzer 
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Another meta approach was used where Ar was estimated from pooling absorbances 

of all samples, averaging the results, determining the value of creatinine concentration 

and then normalizing this with the standard. In this way, the approximate value of Ar 

can be determined. This value is then subtracted from each sample so that the 

absorbance of creatinine alone is obtained. An 11 point calibration was used in the 

range from 227-237 nm (where creatinine has maximum absorbance)  in order to find 

the exact concentration of creatinine as compared to the standard. In this procedure 

we could calculate the concentrations of creatinine in all of the 18 samples. However, 

one should always consider values as positives, since sometimes negative results are 

obtained. Summary of the results are presented in Table 1.   

 

 

From the observed results, comparing the calculated t value with the tabulated one at 

17 degrees of freedom and 95% confidence level. it is clear that the t-test fails. 

Therefore, although the results of the two methods may seem consistent, practically 

the mathematical method can not be used for calculation of creatinine concentration in 

serum, due to significant statistical differences between the its results as compared to 

the standard test results. 

 

Conclusion 

Theoretical treatment of data using derivative methods, although scientifically 

acceptable, it were found to be, unfortunately, practically invalid. It may be 

convenient to state that is not wise to use UV spectroscopy of complicated samples, 

like blood serum, to calculate individual components. This may be true due to the 

complex nature of the samples and the many compounds that strongly absorb in the 

UV region. In addition, pooling samples to get a sound estimation of the UV 

absorbance of the matrix (Ar) very much improved the results. However, as each 

sample has its own ups and downs of metabolites that are, in many cases, interrelated, 

this approach has  also failed to yield results of enough reliability. 
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