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Fig. 5. Calibration plot for SAM (first time) 
 

Table 3. Concentration of insulin in camel milk using both Direct Spectroscopy and SAM. 
 

Average 
concentration(IU/l) 

5th time 
(IU/l) 

4th time 
(IU/l) 

3rd time 
(IU /l) 

2nd time 
(IU /l) 

1th time 
(IU /l) Methods 

18.65 ± 0.38 19.30 18.35 18.41 18.4 18.78 Direct 
Spectroscopy 

17.91 ± 0.40 17.65 18.20 17.33 17.98 18.39 Standard 
Addition method 

SAM was also repeated five times and the 
results are listed in Table 3. 

The insulin level in camel milk was 
determined 17.91± 0.40 and 18.65 ± 0.38 
units/ liter using SAM and direct 
spectroscopy, respectively. In other reports, 
the insulin content in camel milk has been 
reported in the range of 45 – 125 units per 
liter using RIA kit (Zagoriski et al., 1998). 
The difference may not be due to the applied 

method because we used standard insulin 
solution in direct spectroscopy and this 
method was also used for the determination 
of insulin in aqueous solution by 
Pourhosseini et al. (Pourhosseini et al., 
2007). In addition, we used SAM to reduce 
the matrix error in camel milk. However this 
difference between our results and other 
reports might be due to diverse condition of 
feeding and living environment for animals. 
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Both direct spectroscopy and SAM can be 
used to determine the insulin concentration 
in camel milk,   however SAM is the method 
employed to reduce the error produced by 
sample matrix. Therefore standard addition 
method is a reliable method to determine the 
insulin concentration in camel milk. 
 
Conclusion 

UV-Vis Spectroscopy, based on Beer-
Lambert law is a simple method for rapid 
determination of insulin. λmax  at 276 nm was 
used to determine insulin concentration in 
camel milk due to reducing deviation from 
Beer-Lambert law. The λmax  at about 276 nm 
indicated the existance of insulin in camel 
milk. 

In the present study two methods based 
on absorption in UV-Vis spectroscopy 
including direct spectroscopy and SAM 
were used to determine insulin concentration 
in camel milk. There were not significant 
differences between the results obtained 
from these two methods. 

In conclusion, the direct spectroscopy and 
SAM are simple, fast, inexpensive and 
reliable methods to determine the insulin 
concentration in camel milk, but SAM might 
be regarded more reliable due to the 
decreasing matrix error during insulin 
measurement. Therefore standard addition 
method (SAM) might be recommended to be 
used for measuring the concentration of 
insulin in camel milk. 

 
Acknowledgments 

We are grateful to Dr. Solmaz 
Rashidzadeh and Mr. Alamchari for their 
kind help and comments. 

 
References 

Agrawal, R. P., Swami, S. C., Beniwal, 
R., Kochar, D. K., Sahani, M. S., Tuteja, F. 
C. & Ghorui, S. K. (2003). Effect of camel 
milk on glycemic control, lipid profile and 
diabetes quality of life in type 1 diabetes: A 
randomised prospective controlled cross 

over study, Indian Journal of Animal 
Sciences, V. 73, No. 10, pp. 1105-1110.  

Al-Numair, K., Chandramohan, S. G. & 
Alsaif, M. A. (2011). Effect of camel milk 
on collagen abnormalities in streptozotocin-
diabetic rats, African Journal of Pharmacy 
and Pharmacology, V. 5, No. 2, pp. 238-
243. 

Farah, Z., Mollet, M., Younan, M. & 
Dahir, R. (2007). Camel dairy in Somalia: 
Limiting factors and development potential,
Livestock Science, V. 110, No. 1-2, pp. 187-
191.  

Hinwood, B. G. (1992). A textbook of 
science for the health professions, 2 ed. 
Nelson Thornes: Cheltenham. 

Martini, F. H. (2007). Anatomy and 
Physiology, Pearson Education South Asia 
PTE: Philippines. 

Ortiz, C., Zhang, D., Xie, Y. V., 
Davisson, J. & Ben-Amotz, D. (2004). 
Identification of insulin variants using 
Raman spectroscopy, Analytical 
Biochemistry, V. 332, pp. 245–252 

Pourhosseini, P. S., Saboury, A. A., 
Najafi, F. & Sarbolouki, M. N. (2007).  
Interaction of insulin with a triblock 
copolymer of PEG-(fumaric-sebacic acids)-
PEG: Thermodynamic and spectroscopic 
studies, Biochim. Biophys. Acta, Proteins 
Proteomics, 1774, pp. 1274-1280. 

Sawaya, W. N., Khalil, J. K. & Alshalhat, 
A. (1984). Almohammad, H.; Chemical 
composition and nutritional quality of camel 
milk, J. Food Sci, V. 49, No. 3, pp. 744-747. 

Schlein, M., Ludvigsen, S., Olsen, H. B., 
Dunn, M. F. & Kaarsholm,  N. C. (2002). 
Spectroscopic characterization of insulin and 
small molecule ligand binding to the insulin 
receptor, Spectroscopy-an International 
Journal, V. 16, No. 3-4, pp. 147-159. 

Skoog, D. A., Holler, F. J. & Crouch, S. 
R. (2007). Principles of instrumental 
analysis, 6 ed. Thomson Brooks/Cole: 
Belmont. 

Zagorski, O., Maman, A., Yaffe, A., 
Meisles, A. C., Creveld, V. & Yagil, R. 

jfb
t.s

rbi
au

.ac
.ir



S. Royatvand et al.  
 

60

(1998). Insulin in milk - a comparative 
study, International Journal of Animal 

Sciences, V. 13, No. 2, pp. 241-244.

jfb
t.s

rbi
au

.ac
.ir




