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Abstract

The present study was conducted on forty cross-bred goats to evaluate the effects of dietary selenium yeast (SY) on hematologi-
cal, physiological and growth performance indices. Animals were randomly divided into two groups and were given the basal diet 
consisting of barseem and concentrate (group A) and basal diet supplemented with SY at the dose rate of 0.3 mg/kg feed (group B). 
The experiment lasted 10 weeks. The results showed that the hematological analysis of blood showed an increase (P < 0.05) in red 
blood cells (RBC) count and hemoglobin concentration in B compared to A, however, no significant effect (P > 0.05) of dietary Se was 
observed on rest of the hematological parameters between the two groups. The physiological parameters including temperature, 
respiratory rate and heart rate were not different (P > 0.05) between the groups. The final body weight significantly increased (P < 
0.05) group B (22.24 ± 0.64 kg) compared to A (19.84 ± 0.75 kg). Concurrent with increase in final body weight, the average daily 
gain was significantly higher (P < 0.05) in B (95.86 ± 1.9g) compared to A (60.57 ± 0.82g). Improved growth performance in present 
study demonstrates that the dietary selenium yeast supplementation has no any adverse effects over hematological and physiological 
parameters hence improved health of the animals.
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Abbreviations
PCV: Packed Cell Volume; MCV: Mean Corpuscular Volume; MCH: Mean Corpuscular Hemoglobin; MCHC: Mean Corpuscular Hemoglobin 
Concentration; TLC: Total Leukocyte Count; DLC: Differential Leukocyte; BW: Body Weight; ADG: Average Daily Gain; FCR: Feed Conver-
sion Ratio; F:G: Feed Gain Ration; DM: Dry Matter; Se: Selenium; CP: Crude Protein; TDN: Total Digestible Nutrient; SY: Selenium Yeast

Introduction 
Selenium (Se) is a trace element essential for biochemical transformation in animal and human body cells [13] maintaining vital func-

tions of body i.e. normal health and growth [17]. The content of Se in the organism is naturally very low due to the Se deficient soil [17], 
whereas the small ruminant farming mainly depends upon open grazing in Pakistan which ultimately encounters Se deficiency problem. 
Naturally it exists in four states i.e. Se-2, Se0, Se+4i, Se+6 showing both metallic and non-metallic properties [13]. Se is a component of at 
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least 25 selenoproteins bounded in tissues and blood, perform several basic functions in body like the process of antioxidation, also pos-
sess chemoprotective properties with anti-inflammatory response [19]. Se is the part of several enzymes, the most important are related 
to glutathione peroxidases (GPx) family, thioredoxin reductases (TrxR), iodothyronine deiodinases (ID), selenophosphate synthetase, 
selenoprotein P and selenoprotein W. It is the part of glutathione peroxidase family, an antioxidant enzyme which destroy free radicals 
produced during normal metabolic activity by catalyzing reduction of hydrogen per oxide and lipid hydro peroxidase [18]. Se supplemen-
tation shows remarkable increase in blood Se concentration which denotes relative improvement in antioxidative status of the cell [31], 
this increased anti oxidative status by preventing process of peroxidation ultimately increases immunological potential [15] at cellular 
levels with no any adverse effect [31].

Selenium deficiency causes many neonatal as well as adult health problems. Neonates may suffer from white muscle disease, de-
creased sucking reflex, show signs of weakness, highly prone infectious diseases due to weakness and less immunity, also the chances of 
neonatal mortality [5]. Thyroid functions are also Se dependant, due to the Se deficiency disturbances in thyroid homeostasis occur which 
more likely to be evident in immune disorders and endocrine dysfunctions. [12]. New-born, sucking calves and within womb may also 
have Se deficiency, saturation of kids during sucking depends on the saturation of the mother [16]. The diet of mother and Se supplemen-
tation in diet highly effects concentration of Se in milk [10], Se concentration can be increased by adding organically bound Se in the form 
of selenomethionine as dietary supplement [21]. 

Both organic and inorganic forms of Se are used in diet as food supplement, as well as used for medicinal purpose. Most of the animal 
diets are supplemented mainly either with inorganic form (Sodium Selenite or selenate) or with synthetic organic form (selenomethio-
nine or selenocystein) available as Se yeast (SY) [7,26]. The optimal level of Se supplementation used by previous researchers is for better 
health and growth performance was 300 mg/kg of ration DM [17]. Hence from previous studies it is evident that Se supplementation 
promotes health leading to better growth [17], fat percentage throughout the lactation period [8], reproduction of animal with active 
biosynthesis of selenoproteins [11]. Researches also reveal that the overall milk yield, milk fat, protein and lactose are highly influenced 
by SY supplementation [28]. Feeding practices effect health, gain and production traits of economic importance like ADI, TBG, ADG and FG 
ratio, while feeding practices depend upon season and nature of feeding [17]. Goats are commonly grazing dependant animals by feeding 
practice, hence economically important production traits affected due to natural Se deficient soil leading to significant economic losses. 
Various trends of supplementation have been introduced, more recently organically bound Se have been synthesized to improve Se intake. 
Therefore, this study was designed to evaluate the effects of SY (organic Se) supplementation on vital characteristics and growth of goat.

Materials and Methods
Forty crossbreed young female goats of four months old with average weight 14.70 ± 0.88 kg (Mean ± SEM) were kept at Ruminant 

Research Unit, Faculty of Animal Husbandry and Veterinary Sciences, Sindh Agriculture University, Tando Jam (25˚ N and 28˚ E) Pakistan, 
and all the experimental procedures, including animal care, management, sampling and processing were performed according to the 
guidelines. Study conducted from Nov 2019 to Feb 2020. Throughout the feeding trial, goats were kept in individual pens (1 × 1m) and 
were randomly divided into two groups: A group (control) fed with high concentrate supplementation; and B group (treatment) fed with 
Se supplementation along with high concentrate. Animals were kept for 30 days adaptation period before data collection. Both groups fed 
Barseem grass ad libitum, and high concentrate ration at 2.0% of BW. Table 1 shows fodder chemical composition, Se group supplemented 
with organic Se using SY (Fubon Selenium Yeast, Angle Yeast Co. LTD. China) @ 0.3 mg Se/KG diet, the optimum dose was 150 mg SY per 
kg diet (150 mg SY contains 0.3 mg Se) [17]. Fubon SY is produced by submerged fermenting Saccharomyces cerevisiae in a Se rich media, 
same trend of feeding was followed throughout experimental period.

Feeding amount offered and refusals were recorded for individual goat on daily basis to calculate feed intake. To monitor BW change, 
goats were weighed every week, before feeding in the morning. Difference of FBW was got from IBW and FBW, than divided by total days 
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Ingredients % g/Kg Nutrient content g/Kg
Corn 54.56 545.4 Dry mater 855.92
Wheat bran 30.2 307.8 Crude protein 13.59
Soybean meal 12.62 120.6 Total digestible nutrient 70.6
Lime stone 0.60 6 Crude fiber 22.32
DCP 1.08 10.8 Total ash 6.67
Salt 0.32 3.2 Calcium 1.59
Vitamin/ Mineral Premixb 0.62 6.2 Phosphorus 1.12

Selenium 0.06

Table 1: Ingredients and nutrient contents of the basal dieta composition of high concentrate diet (%, g/kg as-fed bases). 
a: Experimental diet was supplemented with selenium at 0.3 mg/kg diet. 

b: The vitamin/ mineral supplementation provided per kg of diet: Vitamin A: 1200 IU; Vitamin D3 1500 IU; Vitamin E 44.1 IU; Vitamin K3 
4.0 mg; Vitamin B1 1.4 mg; Vitamin B2 5.22; Vitamin B5 20.0 mg; Vitamin B12 0.01 mg; niacin 26.o mg; pantothenic acid 14 mg; folic acid 

0.8 mg; biotin 44 µg; Fe 100.0 mg; Cu 16.50 mg, Zn 90 mg; Mn 35 mg; I 0.30 mg.

of trail to have ADG. DM was determined after oven drying at 70°C for 48 hours from feed and refusals, dried feeds were milled to pass 
through a 1 mm sieve using a Wiley mill, and bottled for analysis [17]. 

Blood samples (4ml) were collected on weekly basis early in the morning before feeding, samples were collected via jugular vein, 
with the help of sterile syringe, samples shifted to EDTA tube. Blood samples were taken to the post graduate laboratory, department of 
Physiology and Biochemistry Faculty of Animal Husbandry and Veterinary Sciences, Sindh Agriculture University Tando jam, Pakistan for 
complete blood count (CBC). Hematology analyzer (MEK-6510.K.), Japan was used to analyze blood samples. Physical parameters were 
recorded on weekly bases. Data was analyzed under statistical program by one way ANOVA and if found significant than means were 
compared by Tukey’s HSD method using (Statstix10, USA, © statstix.com) statistical software package. Data is presented as Mean ± SEM 
and difference is considered significant at P < 0.05.

Results and Discussion
In the present study during 70 days of experiment the overall mean RBC, absolute values and WBC does not changed (P > 0.05) in goats 

of group B as compared to those of control group A. However, hemoglobin have significant changes when compared to the control group 
(P < 0.05; Table 2). Weekly analysis of blood samples showed no significant effect of dietary selenium yeast supplementation between 
groups for 10 weeks, moreover, all the values were within normal reference range. The effect of dietary SY supplementation over physi-
ological indices is shown in the overall mean for rectal temperature and respiratory rate, the values for goats in group B was significantly 
different (P > 0.05) from that of group A (P < 0.05; Table 3). Whereas the pulse rate for both groups was same with no any significant dif-
ference. However, all the values lie within normal reference range.

Growth performance is shown by apparent increase in digestibility of DM and CP, TDMI increased significantly in B group as compare 
to A group (P < 0.05; Table 4). Similarly, Daily live weight was calculated by ADG has also significant increase in group B when compared 
to the A group (P < 0.05; Table 4). F: G show relation between daily DMI and ADG, increased value of A group indicates less gain when 
compared to the B group with lower F:G (P < 0.05; Table 4).

The red blood cell (RBC) count of an organism determines the carrying capacity of dissolved oxygen by hemoglobin. RBC is a major 
and reliable indicator of various sources of stress [22]. In the present study, the RBC count was higher in goats fed SY supplemented diet 
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Item1
Treatment

P-Value SEM2 (±)
A B

RBC (m/cu mm) 13.73 13.84 0.86 0.42
Hemoglobin (mg/dl) 13.73a 8.97b 0.004 0.59
Absolute Values
PCV 24.46 25.33 0.33 0.78
MCV (CU µ) 14.31 14.90 0.50 0.81
MCH (pg) 7.46 8.03 0.15 0.32
MCHC (%) 30.18 31.42 0.29 1.02
TLC (×103) 10.68 11.30 0.18 0.39
DLC
Neutrophils (%) 37.23 38.10 0.61 1.57
Eosinophil (%) 3.53 4.03 0.82 0.48
Basophil (%) < 1 < 1
Lymphocytes (%) 51.26 53.13 0.17 1.12
Monocytes (%) 4.33 4.60 0.48 0.34

Table 2: Erythrocyte count, Hb and TLC of goats fed dietary selenium yeast supplementation.

Means followed by different letters within same row are significantly different (p < 0.05).

1: PCV: Packed Cell Volume, MCV: Mean Corpuscular Volume, MCH: Mean Corpuscular Hemoglobin, MCHC: Mean Corpuscular Hemoglobin 
Concentration, TLC: Total Leukocyte Count, DLC: Differential Leukocyte

2: SEM: Standard error of mean, where n = 10 per treatment.

Item
Treatment

P-Value SEM1 (±)
A B

Rectal Temperature 101.52a 101.17b 0.001 0.09
Pulse rate 71.10 70.10 0.06 0.51
Respiratory rate 21.69b 22.16a 0.01 0.18

Table 3: The effect of dietary selenium supplementation on physiological indices of goats. 
Means followed by different letters within same row are significantly different (p < 0.05). 

1: SEM: Standard error of mean, where n = 10 per treatment.

compared with goats fed diet without supplementation. However, the increase in RBC count was within normal limits. In agreement, 
Faixova., et al. reported greater RBC count in lambs fed basal diet supplemented with SY at the dose rate of 0.3 mg/kg diet DM for 90 days 
compared to those fed diet without any supplementation [6]. In contrast, SY supplementation at the dose rates of 0.2 or 0.4 mg/kg diet 
DM, respectively for 70 days did not affect RBC count in lambs [2]. Moreover, increasing dose of SY at the rate of 0.6 mg/kg diet DM for over 
60 days did not influence RBC count or any of the erythrocytes indices in beef cattle [11]. The reason of elevation in RBC concentration in 
the blood of SY fed goats is not clear. Weather Se increases RBC number by stimulating erythropoiesis (RBC production) or by increasing 
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Items1
Treatment

HC SY P-Value SEM2 (±)
Live weight kg
IBW 15.6 15.53 0.95 0.72
FBW 19.84 22.24 0.7 0.47
TBG 4.24b 6.71a 0.03 0.10
ADG, g/day 60.57b 95.86a 0.03 1.46
TDMI, g/day 779.70b 904.77a 0.03 29.17
F:G (g DMI/ g ADG) 12.87a 09.43b 0.02 1.55

Table 4: Mean values for live weight, live weight change, feed DM intake, DM feed conversion and feed cost of goats fed  
a basal diet of high concentrate (HC) and selenium yeast (SY) supplementation. 

Means followed by different letters within same row are significantly different (p < 0.05).

1: IBW: Initial Body Weight, FBW: Final Body Weight, ADG: Average Daily Gain, TDM: Total Matter, F: G: Feed Gain Ratio.

2: SEM = Standard error of mean, where n = 10 per treatment.

its life-span through protection. The exact mechanism is yet to be discovered. Faixova., et al. observed that SY increases osmotic resistance 
and hence reduces the membrane fragility of erythrocytes [6]. This suggests that SY protects and maintains life-span of RBCs. The protec-
tion of membranes of cell or cell-organelles may be associated with antioxidant effects of Se in blood cells [29].

White blood cell (WBC) count is a vital index of non-specific immunity and mainly involved in phagocytic and immune responses to 
bacterial, viral and other challenges [3]. The current study observed no influence of dietary SY on WBC count or differential leucocytes 
count (DLC) in blood of goats. Consisting with our findings Alimohamady., et al. found no change in leucocyte counts in lambs fed SY 
supplemented diet [2]. On contrary, Faixova., et al. observed significantly lower WBC count in SY treated lambs [6]. On the other hand, 
extra physiological dose of SY at the rate of 0.6 mg/kg diet DM for over 60 days elevated the proportion of lymphocytes and lowered 
that of monocytes in beef cattle [11]. In the same study, the proportion of eosinophils was higher in SY treated calves and the platelets 
count was higher in SY treated lambs [11]. Moreover, SY produced dose-dependent effects in fish, at dose rates of 0.1, 0.2 and 0.4 g/kg SY 
supplementation lowered the WBC while no change in WBC count was observed at dose rate of 0.3 g/kg [24]. Furthermore, it has been 
suggested that the Se supplementation in normal and apparently healthy animal does not have any influence on leucocytes. However, in 
the immune-comprised animals, the Se supplementation has been shown to induce changes in leucocyte count [14]. The subcutaneous Se 
administration elevated eosinophils proportion in sheep exposed to heat stress [1]. Eosinophils, being important immune agent provide 
defense against parasitic infection, are reported to be reduced under heat stress [27] and thus Se treatment counteracts the effects of heat 
stress by enhancing eosinophils proportion in sheep.

Current studies reveal physiological and hematological values lying within normal reference range which shows counter effect of Se 
supplementation against Se deficiency and environmental stress. Significant difference in feed gain ratio as compare to the controlled diet 
show significant improvement in growth performance of B group. Further, improved health of the animals is apparently showed in other 
significant correlation values among DMI, CPI, ADI, ADG, F:G (Table 4), these findings agrees with findings of Jiang., et al. he concluded 
that selenomethionine could improve growth performance in broilers [9]. In agreement to our study Zhan., et al. compared maternal 
selenomethionine and sodium selenite using same dose rate, he found significantly higher growth rate from birth to weaning in seleno-
methionine fed piglets as compare to sodium selenite [33]. 
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However, some research studies figure out contrary no any effect of Se supplementation on growth performance [31], these inconsis-
tent conclusions may be caused due to certain differences type of Se used, species, Breeds and stages of experimental animals [17]. The 
present study was carried out during the months of November to February. In present study the values for temperature and humidity 
from 0700 to 1800 hours were 17 - 26ᵒC and 38%, and from 1800 to 0700 hours were 10 - 17ᵒC 28%. During experimental period the 
weather conditions were normal. In the present study, weekly comparisons of rectal temperature, respiratory rate showed significant 
difference, heart rate did not show significant difference between the groups, however all the values were within normal reference range. 
Heat stress causes an increase in the rectal temperature, respiration rate and heart rate and the dietary SY supplementation decreased 
heat stress by exerting opposite effects and produced preventive effect by maintaining antioxidant system in sheep and cow [1]. On the 
other hand, dietary SY supplementation increased rectal temperature in calves under cold stress [4]. In current study, animals were not 
under environmental stress, which could be a possible explanation of no significant effect of Se on rectal temperature, respiratory rate 
and heart rate. Hence the environmental stress adversely affects the physiological parameters and the Se treatment has been shown to 
alter the environmental stress.

Conclusion
The hematological and physiological values presented in this study suggests that SY supplementation has no any adverse effect over 

health of goats, on the other hand the supporting results also demonstrates that SY can improve F:G leading to increased growth perfor-
mance. This study suggests optimum level of SY as dietary supplementation as 0.3 mg/kg diet. Since the feed intake and growth perfor-
mance of goats is affected by Se supplementation with normal physiological and hematological status, further research is required on 
other aspects like immune response and role of environment in maintaining hematological and physiological values under prevailing 
natural and ecological conditions in Sindh so for.

Acknowledgements
This research was done as part of the requirements for M Phil degree in Animal Physiology “Effect of dietary selenium supplementa-

tion on growth performance, hematological and physiological indices of young goat”. Special thanks to whole the team in collection of data 
and support in management, Dr. Abdul Manan Khokhar for technical support. Authors are also thankful to Faculty of Animal Husbandry 
and Veterinary Sciences, Sindh Agriculture University, Tando Jam for providing the facilities to carry out this research.

Conflict of Interest
The All authors read and approved final manuscript.

Bibliography

1. Alhidary IA., et al. “Effect of various doses of injected selenium on performance and physiological responses of sheep to heat load”. 
Journal of Animal Science 90 (2015): 2988-2994. 

2. Alimohamady R., et al. “Influence of different amounts and sources of selenium supplementation on performance, some blood param-
eters, and nutrient digestibility in lambs”. Biological Trace Element Research 154 (2013): 45-54. 

3. De Pedro N., et al. “Daily and seasonal variations in haematological and blood biochemical parameters in the tench, Tincatinca Lin-
naeus 1758”. Aquaculture Research 36 (2005) 1185-1196. 

4. Ebrahimi M., et al. “Effects of organic selenium (Sel-Plex) on thermometabolism, blood chemical composition and weight gain in 
Holstein suckling calves”. Asian-Australains Journal Animal Science 22 (2009): 984-992. 

5. Enjalbert F., et al. “Effects of copper, zinc and selenium status on performance and health in commercial dairy and beef herds: retro-
spective study”. Journal of Animal Physiology and Animal Nutrition 90 (2006) 11-12. 

https://www.researchgate.net/publication/224958509_Effect_of_various_doses_of_injected_selenium_on_performance_and_physiological_responses_of_sheep_to_heat_load
https://www.researchgate.net/publication/224958509_Effect_of_various_doses_of_injected_selenium_on_performance_and_physiological_responses_of_sheep_to_heat_load
https://pubmed.ncbi.nlm.nih.gov/23677850/
https://pubmed.ncbi.nlm.nih.gov/23677850/
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2109.2005.01338.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2109.2005.01338.x
https://www.researchgate.net/publication/264143862_Effect_of_Organic_Selenium_Sel-Plex_on_Thermometabolism_Blood_Chemical_Composition_and_Weight_Gain_in_Holstein_Suckling_Calves
https://www.researchgate.net/publication/264143862_Effect_of_Organic_Selenium_Sel-Plex_on_Thermometabolism_Blood_Chemical_Composition_and_Weight_Gain_in_Holstein_Suckling_Calves
https://www.researchgate.net/publication/6714365_Effects_of_copper_zinc_and_selenium_status_on_performance_and_health_in_commercial_dairy_and_beef_herds_Retrospective_study
https://www.researchgate.net/publication/6714365_Effects_of_copper_zinc_and_selenium_status_on_performance_and_health_in_commercial_dairy_and_beef_herds_Retrospective_study


Citation: Nabi Bux Solangi., et al. “Effect of Selenium Yeast Supplementation Over Vital Characteristics and Growth of Cross Breed Pateri 
Goat”. EC Veterinary Science 5.8 (2020): 72-79.

Effect of Selenium Yeast Supplementation Over Vital Characteristics and Growth of Cross Breed Pateri Goat

78

6. Faixova Z., et al. “Haematological, blood and rumen chemistry changes in lambs following supplementation with Se-yeast”. Acta Vet-
erinary (Brno) 76 (2007): 3-8. 

7. Finley and JW. “Selenium occumulation in plant foods”. Nutrition Reveiew 63 (2005): 196-202. 

8. Givens DI., et al. “Enhancing selenium content of bovine milk through alteration of the form and concentration of the selenium in the 
diet of dairy cows”. Journal of the Science of food and Agriculture 84.8 (2004): 811-817.

9. Jiang Z., et al. “Effects of dietary selenomethionine supplementation on growth performance, meat quality and antioxidant property 
in yellow broilers”. Journal of Agriculture Food Chemistry 57.20 (2009): 9769-9772.

10. Juniper DT., et al. “Selenium supplementation of lactating dairy cows: Effect on selenium concentration in blood, milk, urine, and 
faeces”. Journal of Dairy Science 89 (2006): 3544-3551. 

11. Juniper DT., et al. “Tolarance of ruminant animal to high dose in feed administration selenium enriched yeast”. Journal of Animal Sci-
ence 86.1 (2008): 197-204.

12. Kohrle J., et al. “Selenium, the thyroid, and the endocrine system”. Endocrine Reviews 26 (2005) 944-984. 

13. Mahima A., et al. “Inorganic versus organic selenium supplementation: A review”. Pakistan Journal of Biological Sciences 15.9 (2012): 
418-425.

14. McClure SJ. “How minerals may influence the development and expression of immunity to endoparasites in livestock”. Parasite Im-
munology 30(2008): 89-100. 

15. Mechy F. “Recent progress in the mineral requirement of goats”. Livestock Production Science 64.1 (2000): 09-14.

16. Misurova L., et al. “Selenium metabolism in goats - maternal transfer of selenium to newborn kids”. Veterinarni Medicina 54 (2009): 
125-130. 

17. Nabi BS., et al. “Growth Performance of Young Pateri Cross Breed Goat Supplemented with Selenium Yeast”. EC Veterinary Science 4.4 
(2019): 266-272. 

18. Navarro-Alarcon M and Cabrera-Vique C. “Selenium in food and the human body: A review”. Science of the Total Environment 400 
(2008): 115-141. 

19. Pappas AC. “Selenoproteins and maternal nutrition”. Comparative Biochemistry and Physiology B 151 (2008) 361-372. 

20. Payne RL and LL Southern. “Compression of inorganic and organic selenium sources for broilers”. Poultry Science 84.6 (2005): 898-
902.

21. Pechova A. “Monitoring of changes in selenium concentration in goat milk during short-term supplementation of various forms of 
selenium”. Biological Trace Element Research 121 (2008) 180-191. 

22. Rehulka J. “Aeromonas causes severe skin lesions in rainbow trout Oreochromismykiss: clinical pathology, haematology and bio-
chemistry”. Acts Veterinary Brno 71 (2002): 351-360. 

23. Sandip B and D Jana. “Factors Affecting Birth Weight of Sirohi Goat Kids Reared in Hot and Humid Climate of West Bengal”. World Ap-
plied Science Journal 9.12 (2010): 1379-1382.

https://www.researchgate.net/publication/250174961_Haematological_Blood_and_Rumen_Chemistry_Changes_in_Lambs_Following_Supplementation_with_Se-yeast
https://www.researchgate.net/publication/250174961_Haematological_Blood_and_Rumen_Chemistry_Changes_in_Lambs_Following_Supplementation_with_Se-yeast
https://www.researchgate.net/publication/7715548_Selenium_Accumulation_in_Plant_Foods
https://onlinelibrary.wiley.com/doi/abs/10.1002/jsfa.1737
https://onlinelibrary.wiley.com/doi/abs/10.1002/jsfa.1737
https://pubs.acs.org/doi/10.1021/jf902411c
https://pubs.acs.org/doi/10.1021/jf902411c
https://www.sciencedirect.com/science/article/pii/S0022030206723943
https://www.sciencedirect.com/science/article/pii/S0022030206723943
https://pubmed.ncbi.nlm.nih.gov/17878272/
https://pubmed.ncbi.nlm.nih.gov/17878272/
https://academic.oup.com/edrv/article/26/7/944/2355177
https://scialert.net/fulltext/?doi=pjbs.2012.418.425
https://scialert.net/fulltext/?doi=pjbs.2012.418.425
https://pubmed.ncbi.nlm.nih.gov/18186769/
https://pubmed.ncbi.nlm.nih.gov/18186769/
http://www.goatworld.com/articles/nutrition/mineralnutrition.shtml
https://www.agriculturejournals.cz/publicFiles/05520.pdf
https://www.agriculturejournals.cz/publicFiles/05520.pdf
https://www.ecronicon.com/ecve/pdf/ECVE-04-00094.pdf
https://www.ecronicon.com/ecve/pdf/ECVE-04-00094.pdf
https://www.researchgate.net/publication/51430900_Selenium_in_food_and_the_human_body_A_review
https://www.researchgate.net/publication/51430900_Selenium_in_food_and_the_human_body_A_review
https://pubmed.ncbi.nlm.nih.gov/18790070/
https://pubmed.ncbi.nlm.nih.gov/15971527/
https://pubmed.ncbi.nlm.nih.gov/15971527/
https://pubmed.ncbi.nlm.nih.gov/17968517/
https://pubmed.ncbi.nlm.nih.gov/17968517/
https://actavet.vfu.cz/media/pdf/avb_2002071030351.pdf
https://actavet.vfu.cz/media/pdf/avb_2002071030351.pdf
https://www.researchgate.net/publication/236345693_Factors_affecting_birth_weight_of_Sirohi_goat_kids_reared_in_hot_and_humid_climate_of_west_Bengal
https://www.researchgate.net/publication/236345693_Factors_affecting_birth_weight_of_Sirohi_goat_kids_reared_in_hot_and_humid_climate_of_west_Bengal


Citation: Nabi Bux Solangi., et al. “Effect of Selenium Yeast Supplementation Over Vital Characteristics and Growth of Cross Breed Pateri 
Goat”. EC Veterinary Science 5.8 (2020): 72-79.

Effect of Selenium Yeast Supplementation Over Vital Characteristics and Growth of Cross Breed Pateri Goat

79

24. Sang HO., et al. “Dietary selenium requirement of sheep fed a practical-type diet as assessed by tissue glutathione peroxidase and 
other criteria”. Journal Science 23 (2015): 320-326. 

25. Saroj K., et al. “Factors affecting pre-weaning relative growth rate (RGR) in 1/2 Beetal +1/2 Black Bengal kids”. Birsa Agriculture Uni-
versity Journal Research 13 (2001): 85-89. 

26. Schrauzer GN. “Selenomethionine: a review of its nutritional significance, metabolism and toxicity”. Journal of Nutrition 130.7 (2000): 
1653-1656.

27. Silva RG., et al. “Influence of hot environments on some blood variables of sheep”. International Journal of Biometeorology 36 (1992): 
223-225. 

28. Stockdale CR., et al. “Selenium levels in cow fed pasture and concentrate or a total mixed ration and suplimented with selenized yeast 
to produce milk with supra nutritional selenium concentrations”. Journal of Dairy Science 94.1 (2011): 262-272. 

29. Surai PF. “Selenium in Nutrition and Health”. Nottingham University Press, Nottingham, UK (2006). 

30. Tinggi U. “Selenium toxicity and its adverse health effects”. Review in food and Nutrition Toxicity (2005): 29.

31. Wenbin Y., et al. “Effect of supplemental selenomethionine on growth performance and antioxidant status in taihang black goats”. 
Journal of Animal Science 22.3 (2009): 365-370. 

32. Yaqoob M., et al. “Production performance of Dera Din Panah goat under desert range conditions in Pakistan”. Tropical Animal Health 
Production 41.7 (2009): 1413-1419. 

33. Zhan XA., et al. “Effects of different selenium source on selenium distribution, loin quality and antioxidant status in finishing pigs”. 
Animal Feed Science Technology 132.3 (2007): 202-211. 

Volume 5 Issue 8 August 2020
©All rights reserved by Nabi Bux Solangi., et al.

https://pubmed.ncbi.nlm.nih.gov/1262297/
https://pubmed.ncbi.nlm.nih.gov/1262297/
https://www.researchgate.net/publication/292218319_Factors_affecting_pre-weaning_relative_growth_rate_in_Black_Bengal_kids
https://www.researchgate.net/publication/292218319_Factors_affecting_pre-weaning_relative_growth_rate_in_Black_Bengal_kids
https://pubmed.ncbi.nlm.nih.gov/10867031/
https://pubmed.ncbi.nlm.nih.gov/10867031/
https://link.springer.com/article/10.1007/BF02726402
https://link.springer.com/article/10.1007/BF02726402
https://www.sciencedirect.com/science/article/pii/S0022030210006934
https://www.sciencedirect.com/science/article/pii/S0022030210006934
https://academic.oup.com/ajcn/article/86/1/270/4633192
https://www.researchgate.net/publication/289705780_Selenium_Toxicity_and_Its_Adverse_Health_Effects
https://www.researchgate.net/publication/263623005_Effect_of_Supplemental_Selenomethionine_on_Growth_Performance_and_Serum_Antioxidant_Status_in_Taihang_Black_Goats
https://www.researchgate.net/publication/263623005_Effect_of_Supplemental_Selenomethionine_on_Growth_Performance_and_Serum_Antioxidant_Status_in_Taihang_Black_Goats
https://europepmc.org/article/med/19319657
https://europepmc.org/article/med/19319657
https://www.sciencedirect.com/science/article/pii/S0377840106001544
https://www.sciencedirect.com/science/article/pii/S0377840106001544

