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Abstract 

Present study was conducted to estimate the plasma and milk copper level of the buffaloes in different 

lactation and reproductive stage. Buffaloes were categorised in nine different groups comprising 12 

animals each. Blood and milk samples as the case may be were collected and analysed for the level of 

copper using Atomic Absorption Spectrophotometer (Elico, SL-194). The copper in blood and milk in 

different lactational and reproductive states of buffalo were within normal physiological limits. However, 

marginally higher overall plasma copper content than the reported values in literature was observed in 

present study. Plasma and milk copper levels were influenced by different lactational as well as 

reproductive states. 
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Introduction 

Trace element like copper (Cu) being integral part of metal-enzymes is needed for vitamin synthesis, 

hormone production, enzyme activity, collagen formation, tissue synthesis, oxygen transport, energy 

production, and other physiological processes related to growth, reproduction and health. Infertility has 

been commonly recorded in Cu and Mn deficiencies resulting in depressed or delayed oestrus and poor 

conception rate in cows (Underwood, 1977). Copper is also an essential component of many 

metalloenzymes including cytochrome oxidase and tyrosinase and it is involved in haemopoiesis, 

maintenance of vascular and skeletal integrity and structure and function of central nervous system. It plays 

an important role in haemoglobin synthesis, melanin formation and phospholipid and collagen synthesis. 

The Cu concentration behaves specifically during foetal organogenesis and its association with physiology 
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of endocrine glands relates it to pregnancy establishment and its successful termination (Pathak et al., 

1986). 

There is scanty information about the electrolyte and micro mineral status during pregnancy and lactation 

in buffaloes. Much less information is known on the status of copper content in blood and milk during 

different lactational and reproductive status in buffaloes. Hence, the present investigation was undertaken 

to assess the mineral composition of blood and milk in different physiological states i.e. lactational and 

reproductive. Thus the objectives of this study is to estimate the copper level in blood plasma  and milk of 

buffaloes according to different reproductive states and phase of lactation. 

Material and Method 

Buffaloes maintained at well organized “Takawale Private Buffalo Farm”, Pargaon, Taluka: Shirur, 

District: Pune, were used for the present investigation. The experimental animals were categorized into 

different groups according to phase of lactation and reproductive states. 

According to Reproductive State  

Groups Reproductive State No. of Animals 

I Prepubertal buffalo heifers 12 

II Postpubertal cyclic buffaloes 12 

III Postpubertal true anestrus buffaloes 12 

IV Buffaloes in early pregnancy 12 

V Buffaloes in mid pregnancy 12 

VI Buffaloes in advance pregnancy 12 

According to Phase of Lactation 

Groups Lactational State No. of Animals 

I Buffaloes in early lactation. 12 

II Buffaloes in mid lactation 12 

III Buffaloes in late lactation 12 

Blood and milk samples, as the case may be, from experimental animals were collected at the same time 

and carried immediately on ice to the Department of Veterinary Physiology KNP College of Veterinary 

Science, Shirval-412 801, Dist. Satara (Maharashtra State) for estimation of Copper content by standard 

techniques using Atomic Absorption Spectrophotometer (Elico, SL-194).  

Statistical Analysis 

The data obtained were statically analysed by applying Completely Randomized Design (CRD) and simple 

correlation (Snedecor and Cochran, 1989).   
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Results and Discussion   

The mean ± SE values of plasma and milk copper (ppm) in different reproductive status in buffaloes are 

presented in Table 1 and The mean ± SE values of plasma and milk copper (ppm) in different lactational 

status in buffaloes are presented in Table 2. The mean ± SE values of milk copper (ppm) in different 

reproductive status in buffaloes are presented in Table 1. No values were available in the literature to 

compare the level of milk Cu during pregnancy.  

Table 1: Levels of copper (ppm) in blood plasma and milk in different reproductive states in buffaloes 

Gr. Reproductive State 

Cu (ppm) Cu (ppm) 

In Blood Plasma In Milk 

(1) (2) 

I Prepubertal buffalo heifers 1.98a ± 0.24 -------- 

II Postpubertal cyclic buffaloes 1.83a ± 0.30 1.48a ± 0.21 

III Postpubertal true anestrus buffaloes 1.65a ± 0.20 1.23ab ± 0.17 

IV Buffaloes in early pregnancy 1.58a ± 0.17 0.90bc ± 0.13 

V Buffaloes in mid pregnancy 2.15a ± 0.18 0.69c ± 0.12 

VI Buffaloes in advance pregnancy 0.96b ± 0.14 1.17ac ± 0.14 

  Average value during pregnancy  1.56 ± 0.12 0.92 ± 0.08 
(In   column No. 1 and 2, super scripts indicates significant difference at 1% level of significance) 

Table 2: Levels of copper (ppm) in blood plasma and milk in different lactation state in buffaloes 

Gr. Lactation State 
Cu (ppm) Cu (ppm) 

In Blood Plasma In Milk 

I Buffaloes in early lactation. 1.60b ± 0.17 1.90a ± 0.19 

II Buffaloes in mid lactation 2.06a ± 0.11 0.98b ± 0.15 

III Buffaloes in late lactation 2.29a ± 0.09 1.19b ± 0.15 

  Average 1.99 ± 0.09 1.35 ± 0.11 
( In   column No. 1 and 2 , super scripts indicates significant difference at 1% level of significance) 

Plasma Copper 

An average value of plasma copper (ppm) during pregnancy was 1.56 ± 0.12 and it was comparable (± 

0.25) to the findings reported (Haldar et al., 1995) in cows. However, values reported in buffaloes (Pankaj 

Kumar et al., 2007) and in cows (Yatoo et al., 2013) were lower and those reported in cows (Sarmah et al., 

1999) were higher than the present findings. Among different reproductive states in buffaloes the value of 

plasma copper (ppm) in Group I (1.98 ± 0.24) of present study is comparable with a difference of ± 0.25 to 

the values reported in buffaloes (Kumar et al., 2005) and collectively in cows and buffaloes (Tiwary et al., 

2010). Statistical analysis of present data revealed that there was a significant difference (P<0.01) in the 

values of plasma copper among different reproductive states in buffaloes. Among the first three groups 

there was no significant difference with the value for Group I, Group II and for Group III with decreasing 

trend. Lower values in Group III (true anestrus buffaloes) than Group II (cyclic buffaloes) in present study 
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were corroborated with the reports (Akhtar et al., 2009 and Jayachandran et al., 2013) in buffaloes. 

Oestrogen hormone has been reported to increase the level of copper and the lower level of copper in true 

anoestrus buffaloes (Group III) in present study than Group II may be due to lower oestrogen level in 

anoestrus animals. In support, Kulkarni et al. (1994) noticed highest serum Cu concentration in the 

follicular phase of the animals as compared to the animals with non-functional smooth ovaries. The 

significant fall in Cu content of blood in pregnant buffaloes as compared to Group I and II might be due to 

the physiological changes which accompany pregnancy. An increase in blood volume and demand of the 

developing foetus are considered to be responsible for these changes to a great extent.  

The level of plasma Cu during different periods of pregnancy differed significantly (P<0.01) and present 

findings were closely related with the findings of in cows (Patil, 2008), although reported values were far 

higher than present study. Results of the present study were in accordance with those of Ghergariu et al. 

(1986) who observed decrease in Cu values to 0.67 ppm at 8 weeks before calving and with Pathak et al. 

(1986) who reported decrease in serum Cu level from day 275 of pregnancy till parturition. Similarly, in 

Surti buffaloes recorded that blood serum Cu concentration maintained an elevated plateau from 65 to 95 

days of gestation (Pathak and Janakiraman, 1986) as Cu is involved in development of brain and nervous 

system of foetus. Rajora et al. (1997) reported decreasing trend of Cu and Yokus and Cakir (2006) who 

reported increasing trend of Cu during pregnancy. The rising level of Cu during pregnancy seems to be 

closely related with accelerated development of the growing foetus because increasing concentrations of 

Cu in the serum of the mother during gestation ensures continuous and sufficient supply of copper to the 

developing foetus. Foetal growth and development are associated with increased production of 

dehydroepiandrosterone sulphate by foetal adrenal gland which in turns leads to increased placental 

production of estradiol-17β and estrone. The mean ± SE values of plasma copper (ppm) in different 

lactational status in buffaloes are presented in Table 2. The average value during lactation (1.99 ± 0.09) 

was closely (± 0.50 ppm) associated with the findings of in lactating buffaloes (Dhore and Udar, 2007).  

Statistical analysis of present data reveals that the level of plasma copper (ppm) during different periods of 

lactation differed significantly (P<0.01), and there was an increasing trend in the values of plasma copper 

(ppm) from Group I to Group III. Thus, there was a gradual increase in the level of plasma copper (ppm) 

with the advancement of lactation. These findings were congruent with those reported from their month 

wise observation of Cu level that after parturition the whole blood plasma concentration of Cu reflected the 

increasing trends with advancement of lactation in buffaloes and cows, respectively. However, the average 

value of plasma copper during pregnancy seems to be lower than average value during lactation. These 

findings are similar to those reported (Parshad et al., 1979) in buffaloes in late pregnancy and in early 

lactating buffaloes (Rakesh Kumar et al., 2000).  
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Gradual increase in the level of plasma copper (ppm) was reported with significantly lower value in Group 

I as compared to Group II and III, with no significant difference between Group II and III in the present 

research in buffaloes but with increasing trend with advancement of lactation could be due to decreased 

secretion of Cu into milk. Decreased milk Cu with the progress of lactation in both, cows and buffaloes 

also been reported (Singh et al., 1991). Further, it was also supported by the findings reported latter in the 

present research which indicated almost a decreasing trend in the values of milk Cu with the advancement 

of lactation. 

Milk Copper (Cu) 

The mean ± SE values of milk copper (ppm) in different reproductive status in buffaloes are presented in 

Table 1. No values were available in the literature to compare the level of milk Cu during pregnancy. 

Statistical analysis of the present data revealed that the level of milk copper (ppm) during different 

reproductive states in buffaloes differed significantly (P<0.01) among the groups. The values of milk copper 

(ppm) in Groups II, III and VI did not vary significantly. No significant difference between the latter two 

Groups (III and VI) was observed. Group V of present study had significantly (P<0.01) lower values than 

the Group II, Group III and Group VI.  The value of Group V was also lower than Group IV but with no 

significant difference. 

It is interesting to note that the level of milk copper (ppm) in Group III was lower than II with no significant 

difference and is not exactly reverse to that of plasma copper (ppm)  level  of the present research work. 

However, the levels of milk copper (ppm) during pregnancy among the Groups IV, V, and VI were with 

apparently increasing trend. Exactly, reverse trend is recorded in plasma copper (ppm) level in Group IV 

to VI of the present research work. This latter reverse trend in the levels of plasma copper (ppm) in the 

present study supports the view that the Cu drain through milk reduces the level of plasma Cu and is 

reflected in higher concentration of milk Cu during the same periods. No reports are available in the 

literature to compare the milk values in different reproductive states, either in buffaloes or in cows. The 

mean ± SE values of milk copper (ppm) in different lactational status in buffaloes are presented in Table 2. 

The average value during lactation was closely (±0.25) associated with the findings in buffaloes (Hussain 

et al., 2001). However, Shahriar et al. (2014) have reported milk copper values which were lower than the 

present findings. On the contrary far higher values than the present findings were observed in cows as well 

as in buffaloes (Mousa et al., 2006). 

It seemed that the findings of most of the workers in the literature were not in agreement with the present 

findings since the reported plasma Cu level in buffaloes in present study were higher. Recent survey work 

indicated that in cattle & buffaloes, sufficient levels of Copper existed in soil, feed and fodders, concentrates 

and the serum of animals content in Shirur tehsil of Pune district (Patodkar, 2013) in which the farm of 
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buffaloes used for present study is located. Secondly, wide variation in the mineral content of milk by 

various workers could be due to variety of factors such as season, nature of soil, cattle race, type of feeding 

milk yield, physiological state, age and parity.   

Statistical analysis of present data revealed that the level of milk copper (ppm) during different periods of 

lactation differed significantly (P<0.01) among the three groups with significantly higher value in early 

than mid  and late lactation but with no significant difference in the latter two groups, the values show 

apparently decreasing trend. These findings were closely corroborated with findings of which reported 

decrease in milk copper from early to mid-lactation in first five months and with the reports of (Anilkumar 

et al., 2003, Patino et al., 2007) which reported that the level of Cu in milk decreased by 31% and 11% in 

the second and third trimesters of lactation stage, with respect to first trimester, respectively, in buffaloes. 

In support, decreasing trend of copper in cow milk from early (from 15 to 90 days) to mid- late (105 to 300 

days) lactation (Phukan et al., 2000). However, present findings could not be corroborated with those in 

buffaloes (Merkel et al., 1991) where reported higher copper content in milk at 30-32 weeks than at 6-8 

weeks of lactation. Milk copper content in early lactating buffaloes in present study was higher than those 

of in buffaloes (Ahmad et al., 2007).   

Thus, the present findings of apparently decreasing level of milk copper (ppm) confirm the earlier 

discussion regarding gradual increase in plasma copper (ppm) levels with the progress of lactation.   

Conclusion 

The present study states that copper in blood and milk in different lactational and reproductive states of 

buffalo were within normal physiological limits. However, marginally higher overall plasma copper content 

than the reported values in literature was observed in present study. Plasma and Milk Copper levels were 

influenced by different lactational as well as reproductive states. 

References 

1. Ahmad T, Bi/al, MQ. Ullah S, Rahman, ZU, and Muhammad G. 2007. Impact of mastitis severity on 

mineral contents of Buffalo milk. Pak. J. Agri. Sci. 44 (1): 176-178. 

2. Akhtar MZ, Khan A, Khan MZ, and Muhammad G. 2007.  Haemato- Biochemical Aspects of Parturient 

Haemoglobinuria in Buffalo. Turk. J. Vet. Anim. Sci. 31(2): 119-123. 

3. Akhtar MS, Farooq AA and Mushtaq M. 2009. Serum trace minerals variation during pre and post-

partum period in nili-ravi buffaloes. J. Anim Plant Sci,19(4): 182-184. 

4. Anilkumar K, Mohan  KMS, Ally K, Sathian, CT. 2003. Composition and mineral levels of the milk 

of  Kuttanad dwarf buffaloes of Kerala. Buffalo Bulletin 22(3): 67-70. 

5. Dhore RN and Udar SA. 2007 .Micro mineral status of soils, feeds, fodders and serum samples of 

buffalos in western agro climatic zone of Vidarbha Indian J. Anim. Res., 41 (3): 212 - 215. 

6. Ghergariu S, Danielescu, Moldovan  N and Pop, A.1986. Serum copper and zinc in healthy cow in 

relation to season and physiological state. Revista-de-cresterea-Animalekor. 36: 39-42. 

mailto:Hosted@www.ijlr.org
http://dx.doi.org/10.5455/ijlr.20180227103538


  International Journal of Livestock Research    eISSN : 2277-1964  NAAS Score -5.36 Vol 8 (10) Oct ’18 

 

Hosted@www.ijlr.org  DOI 10.5455/ijlr.20180227103538 P
ag

e1
5

5
 

P
ag

e1
5

5
 

7. Haldar A, Bhattacharya B, and Duttagupta R. 1995. Effect of genetic factor and lactation on some 

biochemical profiles in crossbred cows reared under farm management. Indian J. Dairy Sci, 58 : 657-

659. 

8. Hussain,S.,Saeed MA , and Bashir I N.  2001. Serum electrolytes in Buffaloes during late pregnancy, 

parturition and post-partum periods. Pakistan Vet. J. 21 (4): 175-179.  

9. Jayachandran,S, Nanjappan K, Muralidharan,J, Selvaraj,P, and Manoharan A. 2013. Blood biochemical 

and mineral status in cyclic and postpartum anestrus buffaloes. International Journal of Food, 

Agriculture and Veterinary Sciences 3 (1): 93-97. 

10. Kumar P, Sharma M C., Joshi C and Saxena N.2005. Deficiencies of microminerals in buffaloes and 

its effect on the serum vitamins A and E.    Indian et. J. 82: 964-966. 

11. Kulkarni AS, Honnappagol, SS, and Patil, RV. 1994. Levels of copper in ovarian tissue and blood 

serum during different phases of reproduction in buffaloes.Indian Vet. J. 37 : 148-150. 

12. Merkel RC, McDowell  LR,  Popenoe, HL.  and Wilkinson., NS. 1991. "Comparison of the mineral 

content   of milk and blood serum from water buffalo and charolais cattle in Florida." Florida beef 

cattle research report-Florida Cooperative Extension Service, University of Florida (USA).  

13. Mousa   M, Al-Jobori  SM, and  Hadi, FM. 2006. Determination of Toxic and Trace Elements in the 

Milk   by Using X-Ray Fluorescence Technique AL-fateh journal. (27): 1-10. 

14. Pankaj Kumar, Sharma MC, and C Joshi. 2007. Effect on biochemical profile concurrent with micro-

mineral deficiencies in buffalo (Bubalus bubalis) Indian J of Anim. sciences, 77(1):86-91.  

15. Pathak MM, Patel AV,  and Jankiraman K.1986. Blood serum copper at different stages of pregnancy 

in Surti buffalo. 56 : 1202 1204. 

16. Parshad O, Arneja JS. and Varman PN.1979. Survey of some mineral elements in the blood of buffaloes 

(Bubalus Bubalis) in different physiological  conditions. Indian Journal of Animal Sciences: 49 (5): 

337-342. 

17. Patil  2008. Study of some Serum traces minerals in cyclic and non-cyclic surti buffaloes Veterinary 

World, Vol. 1(3): 71-72. 

18. Patino EM, Pochon, DO, Faisal EL, J.F.Cederes, FI, Mwnez CG. Stefni and G Crudeli 2007. Influence  

of breed, year, season and lactation stage on the buffalo milk mineral content. Ital.J. Anim. Sci. 6(2): 

1046- 1049. 

19. Phukan M, Baruah A, Sharma BC and Baruah, KK. 2000. Studies on certain macro and micro minerals 

in milk of crossbred (jersey x Assam local) cows during Early and ~late periods of lactation Indian J. 

Anim. Res. 34(2): 157-158. 2000. 

20. Patodkar VR. 2013. Assessment of mineral profile relationship of animals, soil, feeds and fodders in 

the state of Maharashtra for improvement of Livestock production potential. A project report of Pune 

Division submitted to MLDB, Maharashtra Government. P 27-35.  

21. Rajora VS, Pachauri SP. And Gupta GP. 1997. Blood profiles in dairy animals of different lactations 

and productivity. Indian J. Dairy Sci. 50(5): 388-392. 

22. Rakesh Kumar, IJ. Sharma and RG Agrawal. 2000. Periparturent levels of certain organic and inorganic 

components in the blood of cows and buffaloes. Indian J. Anim. Reprod.  21 (2):117-120.Singh R, 

Singha, SPS, Singh R, and Setia MS. 1991. Distribution of trace elements in blood, plasma and 

erythrocyte during different stages of gestation in buffalo. Buffalo J. 7 : 77-85.  

23. Shahriar SMS, Akther S,  Akter F, Morshed S,  Alam MK,  Saha, I,  Halim  MA, and Hassan  MM. 

2014. Concentration of Copper and Lead in Market Milk and Milk Products of Bangladesh. 

International Letters of Chemistry, Physics and Astronomy (8 ): 56-63. 

24. Sarmah, BC, Kalita, DJ and Bhattacharya, BN.1999 Certain mineral profile and haemoglobin 

concentration in local nondescript and crossbred (NXJ) cattle. Indian Vet. J. 76 :291-293. 

25. Snedecor, G W and W G Cochran. 1989. Statistical methods, 8th Edn.,Iowa State University press, 

Amer, USA. 

mailto:Hosted@www.ijlr.org
http://dx.doi.org/10.5455/ijlr.20180227103538


  International Journal of Livestock Research    eISSN : 2277-1964  NAAS Score -5.36 Vol 8 (10) Oct ’18 

 

Hosted@www.ijlr.org  DOI 10.5455/ijlr.20180227103538 P
ag

e1
5

6
 

P
ag

e1
5

6
 

26. Tiwary MK, Pandey A and Tiwari.DP. 2010. Mineral status of animals in relation to different 

physiological stages in Haridwar District of Uttarakhand Food Science and Technology Letters. 

1(1):01-09. 

27. Underwood, EJ.  1977 Trace elements  in  human  and  animal nutrition. 4th edn.,CAB, London. 83 : 

181. 

28. Yatoo MI,   Saxena A, Jhamb R, Deepa PM., Biju P.  Kumar P, Kumar M,  Hussain M,  Dimri U, and  

Sharma MC.2013. Evaluation of serum micromineral and hormone interrelation in cattle. Veterinary 

World 01/2013; 6(6):318-320. 

29. Yokus B. and  Cakir DU. 2006. Seasonal and Physiological Variations in the Serum Chemistry and 

Mineral Concentrations in Cattle. Biol Trace Element Res 109(2), 255–266. 

mailto:Hosted@www.ijlr.org
http://dx.doi.org/10.5455/ijlr.20180227103538

