
      Journal of Animal Health and Production

June 2025 | Volume 13 | Issue 2 | Page 445

Research Article

Abstract | Low semen volume and sperm concentration, indicators of poor semen quality in Gembrong goats, may 
be associated with nutritional factors, particularly the microminerals zinc (Zn) and iron (Fe). These microminerals are 
established biomarkers for semen quality in cattle, where higher concentrations in the blood are typically associated 
with better semen quality. This study aimed to determine the differences in Zn and Fe concentrations between Gem-
brong and Boerka goats and to assess the correlation of these minerals with semen quality parameters, including semen 
volume and sperm concentration. In this study, blood serum samples were collected from six male goats, three Gem-
brong and three Boerka, each aged 3 years, with an average body condition score of 3.83 ± 0.29, and maintained under 
identical feeding and management conditions. Zinc and iron concentrations were measured using the Atomic Absorp-
tion Spectrophotometry (AAS) method. Differences between breeds were analyzed using the independent t-test, and 
correlations between mineral concentrations and semen quality parameters were assessed using Pearson’s correlation. 
The average Zn concentrations in Gembrong and Boerka goats were 0.009 ± 0.013 mg/dL and 0.075 ± 0.002 mg/
dL, respectively, with a statistically significant difference (P < 0.05). The Fe concentrations were 2.683 ± 0.500 mg/
dL for Gembrong goats and 2.780 ± 0.599 mg/dL for Boerka goats, showing no significant difference (P > 0.05). A 
significant positive correlation was observed between Zn concentration and both semen volume (r = 0.88, P < 0.05) 
and sperm concentration (r = 0.94, P < 0.05). In contrast, Fe concentration was not significantly correlated with semen 
volume (r = 0.10, P > 0.05) or sperm concentration (r = 0.07, P > 0.05). In conclusion, the breed of goat influenced Zn 
concentrations but not Fe concentrations. Furthermore, Zn concentration was positively correlated with semen volume 
and sperm concentration, whereas Fe concentration showed no correlation with these semen quality parameters. 
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INTRODUCTION

Gembrong goats are one of Indonesia’s indigenous ge-
netic resources, originating from Karangasem Re-

gency, Bali Province. These goats are characterized by their 
distinctive long, shiny white fur that covers most parts of 
the body, including the neck and face. However, their pop-
ulation has declined drastically, with only 26 individuals 
recorded in 2014 (Hariyono and Endrawati, 2023). Based 
on a report by the Board on Agriculture National Research 
Council (1993), the Gembrong goat has been classified as 
an endangered species.

In light of these findings, efforts to enhance reproductive 
performance in goats through the use of artificial insem-
ination (AI) technology are challenged by limitations in 
semen quality. Previous studies have shown that the sper-
matozoa quality of Gembrong goats is relatively lower 
than that of Boerka goats. Among the reproductive per-
formance parameters evaluated, semen volume and sper-
matozoa concentration showed significant differences 
(P < 0.05) between the two breeds. Specifically, Gembrong 
goats had lower semen volume and sperm concentration, 
with values of 0.50 ± 0.00 mL and 1,557 ± 712.0 × 10⁶ 
cells/mL, respectively, compared to Boerka goats, which 
recorded 1.00 ± 0.20 mL and 4,500 ± 317.0 × 10⁶ cells/
mL (Husnurrizal et al., 2023). When compared with oth-
er goat breeds, it can be seen that the semen volume of 
Gembrong goats is relatively lower. The semen volume of 
Saburai goats was reported to be 0.78±0.40 mL (Saputra et 
al., 2019), Kejobong goats was 0.60±0.20 mL (Syamyono 
et al., 2014) and Boer goats were 1.54±0.78 mL cited by 
Saputra et al. (2019), 1.05±0.15 mL (Rosmaidar et al., 
2013), 1.00±0.24 mL (Lestari et al., 2014), 1.00±0.20 mL 
(Pahriadi et al., 2022).

The low fertility of Gembrong goats, characterized by low-
er semen quality compared to other goats, is most likely 
caused by breed differences that affect their nutrition. Sev-
eral reports have showed the interactions between nutri-
tion and reproduction in sheep and goats (Vázquez-Armi-
jo1 et al., 2011; Chao et al., 2023). In the breeding of these 
species, one of the nutrients that are of concern is micro-
minerals (trace elements). Based on their needs, minerals 
are divided into macro and micro minerals, and this classi-
fication is carried out based on their dietary requirements. 
A mineral required in quantities greater than 100 ppm 
needed in food is classified as macrominerals, including 
calcium, phosphorus, magnesium, potassium, sulfur, sodi-
um, and chloride. While, a mineral required in quantities 
less than 100 ppm needed in food is classified as micro-
mineral, including cobalt, copper, iodine, iron, manganese, 
selenium, and zinc. Microminerals play an important role 
in many physiological activities such as energy production, 
enzyme activity, hormone production, collagen formation, 

vitamin and tissue synthesis, oxygen transport, and other 
physiological processes related to growth and reproduction 
(Ibrahim et al., 2013).

Among several microminerals, zinc (Zn) and iron (Fe) play 
a great role in determining semen quality. Widhyari et al. 
(2015) reported that dietary zinc (Zn) supplementation can 
enhance spermatozoa concentration and motility in Frie-
sian Holstein cattle. Hindrawati et al. (2020) added that 
Zn supplementation tends to increase spermatozoa motil-
ity, semen volume, and reduce spermatozoa abnormalities. 
In sheep, it was reported that administration of Zn could 
increase spermatozoa motility and viability (Mousavi-Es-
fiokhi et al., 2023). The quality of Samosir goat semen was 
also improved following the administration of selenium and 
zinc (Zn) (Siswoyo et al., 2018). Similarly, in cashmere goats, 
Zn supplementation enhanced semen quality by increasing 
the antioxidant capacity of spermatozoa (Liu et al., 2020).

The Zn has many important functions in spermatozoa 
physiology, including influencing lipid flexibility, stabiliz-
ing membrane, capacitation, and spermatozoa acrosome 
reactions (Fallah et al., 2018). However, Fe minerals play 
an important role in spermatogenesis and semen quality 
because Sertoli and Leydig cells are an important source of 
Fe protein storage, ferritin (Knazicka et al., 2021). To date, 
information regarding the Zn and Fe content in various 
goat breeds which is related to semen quality has never 
been reported. Pipan et al. (2021) reported that semen suit-
able for cryopreservation is associated with high levels of 
Zn and Fe in blood serum, suggesting that these mineral 
concentrations can serve as biomarkers for sperm freez-
ing potential. This finding forms the basis for selecting Zn 
and Fe as the focus of mineral measurements in the pres-
ent study. Iron also plays a crucial role in spermatogenesis 
and spermatozoa metabolism, as it is a key component of 
cytochrome enzymes involved in the electron transport 
chain, which supports sperm motility (Pal et al., 2017).

The effect of Zn and Fe on male animal fertility is related 
to the maintenance of oxidative balance to protect sperm 
(Zečević et al., 2025). High levels of semen ROS can cause 
sperm dysfunction, sperm DNA damage and reduced male 
reproductive potential. Oxidative stress occurs common-
ly in spermatozoa through lipid peroxidation because the 
sperm membrane contains high amounts of polyunsaturat-
ed fatty acids (Donnelly et al., 1999). Antioxidants protect 
sperm from ROS production, DNA damage, plasma and 
mitochondrial membrane damage, decreased motility and 
increase sperm motility, viability and fertility (El-Speiy et 
al., 2023). 

Previous studies have reported that mineral concentra-
tions in animals can vary depending on species and breed. 
Sogutlu et al. (2022) examined mineral concentrations in 



      Journal of Animal Health and Production

June 2025 | Volume 13 | Issue 2 | Page 447

seven dog breeds maintained under identical feeding and 
management conditions. Their findings showed that the 
highest magnesium (Mg) concentration was observed in 
the Pointer breed, while the highest copper (Cu) concen-
tration was found in the Turkish Tazi breed. In pigs, breed 
differences are believed to influence feed intake behavior, 
which in turn affects mineral concentrations in the blood. 
Aritonang and Silalahi (2001), found that purebred Lan-
drace pigs consumed more feed than purebred Yorkshire 
pigs, even when both were kept under the same manage-
ment and feeding conditions. In the present study, despite 
both Gembrong and Boerka goats being maintained under 
identical conditions and receiving the same diet, differenc-
es in breed are believed to have influenced blood mineral 
concentrations, particularly Zn and Fe levels. The aim of 
this study was to compare the Zn and Fe concentrations 
between these two goat breeds and assess how these min-
erals correlate with semen quality parameters, such as se-
men volume and sperm concentration. Improving semen 
quality through dietary supplementation with Zn and Fe 
is crucial for preserving the reproductive health of both 
Gembrong and Boerka goats, as high-quality semen is es-
sential for producing viable frozen semen used in artificial 
insemination programs.

MATERIALS AND METHODS

Ethical Approval 
This study had obtained an ethical approval certificate from 
the Ethics Committee of the Faculty of Veterinary Medi-
cine, Universitas Syiah Kuala (No. 169/KEPH/IX/2022). 

Study Period and Location 
Semen quality evaluation was conducted at BSIP Small 
Ruminants, Sei Putih, North Sumatra. The examination 
of Zn and Fe levels was carried out at the Chemical En-
gineering Laboratory, Faculty of Engineering, Universitas 
Syiah Kuala, Banda Aceh. 

Research Design
In this study, six blood plasma samples were used from 
male Gembrong goats (G, n=3) and male Boerka goats (B, 
n=3). All goats used were 3 years old, with the same body 
condition score of 3.83±0.29, and were kept at BSIP Small 
Ruminants, Sei Putih, North Sumatra, with the same care 
and feeding management. The small sample size in this 
study was due to the limited availability of samples. In Su-
matra, Gembrong goats were only available at BSIP Small 
Ruminants, Sei Putih, North Sumatra. There were only 6 
male Gembrong goats available. Among these 6 goats, only 
3 Gembrong goats were suitable for semen collection. 

Semen Collection and Evaluation
Semen collection was carried out using the artificial vagina 

method, and the quality of the collected semen was im-
mediately evaluated macroscopically (semen volume) and 
microscopically (spermatozoa concentration). The selec-
tion of these two variables was based on previous reports 
that the semen quality variables were significantly different 
between Gembrong and Boerka goats were semen volume 
and spermatozoa concentration (Husnurrizal et al., 2023).
Semen volume was immediately measured in the collec-
tion tube after the collection process (Arifiantini, 2012).

The sperm concentration was calculated using a hemocy-
tometer. Semen was withdrawn to the 0.5 mark on the scale, 
then 3% NaCl solution was added up to the 101 mark. The 
mixture was gently homogenized for 2-3 minutes. A few 
drops of solution were discarded. Further, the Neubauer 
counting chamber was covered with a cover glass, and the 
sample was put into the Neubauer counting chamber. The 
spermatozoa counting was carried out in five large squares, 
with a magnification of 40 x 10. The spermatozoa concen-
tration was calculated using the equation of Y x 5 x 106 (Y= 
number of spermatozoa in 5 squares) (Arifiantini, 2012).

Collection and Preparation of Blood Plasma 
Samples
Blood samples were collected via the jugular vein and 
transfered into a vacutainer tube containing EDTA, ho-
mogenized, and put in a cool box in cold conditions. The 
blood samples were taken to the laboratory and cen-
trifuged at 3000 rpm for 15 minutes. The blood plasma 
formed was put into a microtube and stored in a freezer 
at -20°C before Zn and Fe concentration analysis. Exam-
ination of Zn and Fe concentrations in the blood plasma 
of Gembrong and Boerka goats was carried out using the 
Atomic Absorption Spectrophotometer (AAS, Shimidzu 
700) method. The limit of detection (LOD) and measure-
ment accuracy for Zn and Fe using this method were 0.5 
µg/L and 2%, respectively.

Data Analysis
Data on Zn and Fe concentration in male Gembrong and 
Boerka goats were analyzed using the T-test, while the 
correlation between Zn or Fe concentration on semen vol-
ume and spermatozoa concentration was analyzed using 
Pearson correlation analysis. 

RESULTS AND DISCUSSION

The differences in Zn or Fe minerals in the blood plasma 
of Gembrong and Boerka goats are presented in Table 1. 
The present results showed that the Zn concentration in 
Gembrong goats was below normal range while in Boerka 
goats were above the normal range for goat blood.

Previous finding showed that the Zn concentration in 
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goat blood serum was 273.0-1,090.0 µg/L with an average 
of 587.4±236.0 µg/L (Schweinzer et al., 2017). This data 
suggested that species differences may influence mineral 
concentrations in the blood. These results were supported 
by the report of Soch et al. (2010), that mineral concen-
trations in the blood are influenced by species differences. 
Mahusoon et al. (2004) stated that differences in mineral 
metabolism can result in differences in mineral concentra-
tions between sheep breeds. 

Table 1: Concentrations of Zn and Fe in the blood plasma 
of gembrong and boerka goats.
Types of 
Goats

Sample Microminerals (mg/dL)
Zinc (Zn) Iron (Fe) 

Gembrong G1 0.024 3.23
G2 0.001 2.57
G3 0.001 2.25
Average (±SD) 0.009±0.013a 2.683±0.500a

Boerka B1 0.076 3.43
B2 0.076 2.25
B3 0.076 2.66
Average (±SD) 0.075±0.002b 2.780±0.599a

a bDifferent superscripts in the same column indicate 
significant differences (P<0.05); G: Gembrong; B: Boerka.

The findings of this study proved that differences in goat 
breeds affect the concentration of Zn minerals. In contrast, 
Sogutlu et al. (2022) reported no breed-related influence 
on Zn concentrations in dogs. Zn concentration in Lab-
rador dog breeds, German Shepherd, Instruction, Turkish 
Tazi, Setters, Malinois, and Golden Retriever were meas-
ured at 44.19±4.64; 43.72±3.98; 47.18±4.08; 41.76±3.65; 
42.68±3.99; 40.92±4.06; and 46.78±4.14 mmol/L, respec-
tively. These variations in results may be attributed to species 
differences. Dhami et al. (2001) reported that breed differ-
ences in cattle did not significantly affect blood plasma zinc 
(Zn) concentrations. For instance, the Zn concentrations in 
the blood plasma of different cattle breeds were as follows: 
Gir – 1.36 ± 0.05 ppm, Jersey – 0.98 ± 0.09 ppm, Hol-
stein-Friesian – 1.25 ± 0.12 ppm, Crossbred – 1.42 ± 0.10 
ppm, and Jafarabadi – 1.31 ± 0.09 ppm. However, the 
findings of the present study align with those of Kalita 
et al. (1999), who reported that Zebu cattle tend to have 
lower mineral concentrations compared to other breeds. 

The average Fe concentration was not significantly differ-
ent, but the average Fe concentration of Gembrong goats 
tended to be lower than the Fe concentration of Boerka 
goats. In this study, Fe concentration in both breeds was 
higher than the Fe concentration in goats reported by 
Schweinzer et al. (2017) with concentration of 1,280-
1,410 µg/L (average of 1,886.5±416.3 µg/L). Similar re-
sults were reported by Sogutlu et al. (2022), that Fe con-

centration in dogs was not influenced by breed. The iron 
(Fe) concentrations in the blood of various dog breeds 
were reported as follows: Labrador – 6.63 ± 1.21 mmol/L, 
German Shepherd – 6.88 ± 1.32 mmol/L, Instruction – 
7.04 ± 1.34 mmol/L, Turkish Tazi – 6.91 ± 1.04 mmol/L, 
Setters – 6.42 ± 1.03 mmol/L, Malinois – 6.76 ± 1.12 
mmol/L, and Golden Retriever – 7.10 ± 1.12 mmol/L. In 
contrast, Dhami et al. (2001) reported that differences in 
cattle breeds affect blood plasma Fe concentrations. The 
highest Fe concentration was found in the Jafarabadi and 
crossbred breeds, while the lowest was found in the Jersey 
breeds. The iron (Fe) concentrations in the blood plasma 
of different cattle breeds were reported as follows: Gir – 
5.56 ± 0.15 ppm, Jersey – 5.31 ± 0.49 ppm, Holstein-Frie-
sian (HF) – 5.92 ± 0.50 ppm, Crossbred – 6.13 ± 0.62 
ppm, and Jafarabadi – 6.89 ± 0.46 ppm.

The correlation test revealed that zinc (Zn) was signifi-
cantly associated (P < 0.05) with both semen volume and 
sperm concentration. The correlation value of Zn with se-
men volume and spermatozoa concentration was 0.88 and 
0.94 respectively. This is in line with the report by Osad-
chuk et al. (2021) that Zn concentration was positively 
correlated with semen volume, spermatozoa concentration, 
motility, and normal spermatozoa morphology. Zn supple-
mentation has been justified could significantly increase 
semen volume, spermatozoa motility, and the percentage 
of normal spermatozoa morphology (Zhao et al., 2016; 
Rahman et al., 2014) The increase in semen volume and 
spermatozoa concentration may be related to the role of 
Zn in nucleic acid and protein metabolism (Mousavi-Es-
fiokhi et al., 2023). In addition, low Zn concentrations 
has been associated with low testosterone concentrations 
(Dhami et al., 2001). Although the correlation between Zn 
with semen volume and spermatozoa concentration was 
relatively strong, these results have limitations to show the 
true relationship between variables, particularly in large 
populations given the limited number of available samples 
that was used in this study.

The mineral Zn plays an important role in the spermat-
ogenesis process and plays a major role in regulating 
spermatogonia reproduction and germ cell meiosis. It is 
necessary to ensure normal function of the hypothalam-
ic-pituitary-gonadal axis. The mineral Zn has a major role 
in the 5α reductase enzyme required for the transforma-
tion of testosterone into the biologically active form, 5α 
dihydrotestosterone, which is very important for the pro-
duction and secretion of testosterone from Leydig cells 
(Fallah et al., 2018). The increase in spermatozoa volume 
and concentration due to the influence of Zn is possibly 
related to an increase in the testosterone hormone through 
antioxidant action and steroidogenic enzyme interactions 
in Leydig cells (Santos and Teixeira, 2021). 



      Journal of Animal Health and Production

June 2025 | Volume 13 | Issue 2 | Page 449

Zinc (Zn) supplementation has been shown to enhance 
fertility in both Samosir goats and rams (Siswoyo et al., 
2018; Mousavi-Esfiokhi et al., 2023). In Samosir goats, di-
etary Zn supplementation generally improved semen qual-
ity (Siswoyo et al., 2018). Similarly, in rams, Zn adminis-
tration led to improvements in sperm quality, membrane 
integrity, and spermatozoa viability (Mousavi-Esfiokhi et 
al., 2023). A deficiency of Zn in the diet can impair the an-
tioxidant defense system, potentially affecting reproductive 
performance (Agarwal et al., 2012). 

The correlation test showed that iron (Fe) was not signif-
icantly associated with semen volume or sperm concen-
tration (P > 0.05). The correlation between Fe and semen 
volume was negative, with a coefficient of 0.10, while the 
correlation with sperm concentration was weakly positive 
at 0.07. These results were in line with the report by Nen-
kova et al. (2017), which reported that there was no sig-
nificant relationship between Fe concentration and sper-
matozoa concentration, motility, viability, and morphology. 
Although not significant, Fe tended to show a negative in-
fluence on semen volume. Hashemi et al. (2018) in their 
study reported that Fe can reduce spermatozoa quality and 
motility through the induction of lipid peroxidation and 
the formation of hydroxyl radicals. Different results were 
reported by Pipan et al. (2021) and Liu et al. (2020) that Fe 
was positively correlated with spermatozoa concentration, 
total spermatozoa count, and spermatozoa motility. The 
absence of a correlation between Fe and semen volume and 
spermatozoa concentration in the study should be carefully 
examined due to the limited number of samples available 
in the study for the forementioned reasons. When eval-
uate the data in detail, the results of this study indicated 
that the tendency of increasing Fe concentration resulted 
in increasing semen volume and concentration as stated by 
Pipan et al. (2021) and Liu et al. (2020). 

Fe plays an important role in the synthesis of nucleic acids 
and proteins, electron transport, cellular respiration, prolif-
eration, and differentiation, all of which are related to sper-
matogenesis and spermatozoa metabolism. Sertoli cells and 
Leydig cells are important ferritin reservoirs. Fe mineral is 
also an important component of catalase, the main antioxi-
dant enzyme to prevent fluctuations in free radical produc-
tion and protect cellular structure and function from oxi-
dative damage (Pal et al., 2017). However, Fe can be toxic 
at high levels in which high Fe concentrations produce 
fewer spermatozoa, and when concentration increases, dai-
ly spermatozoa production decreases (Tvrdá et al., 2012). 

CONCLUSIONS AND 
RECOMMENDATIONS

In conclusion, breed differences between Gembrong and 
Boerka goats influenced zinc (Zn) concentrations but had 

no effect on iron (Fe) concentrations. Zinc levels were sig-
nificantly correlated with both semen volume and sperm 
concentration, whereas iron levels showed no significant 
correlation with either parameter.

ACKNOWLEDGEMENTS

The author would acknowledge the Rector of Universi-
tas Syiah Kuala, Aceh, Indonesia for funding this study 
through ‘Hibah Lektor Kepala for Fiscal Year 2024.

NOVELTY STATEMENTS

This research is the first research to examine the relation-
ship between Zn and Fe minerals in Gembrong goats and 
compare them with Boerka goats.

AUTHOR’S CONTRIBUTIONS

All authors contributed equally to the manuscript.

Conflict of Interest
All authors declare no conflict of interest.

REFERENCES

Agarwal A, Aponte-Mellado A, Premkumar BJ, Shaman A, 
Gupta S (2012). The effects of oxidative stress on female 
reproduction: A review. Reprod. Biol. Endocrinol., 10: 1-31 
https://doi.org/10.1186/1477-7827-10-49. 

Aritonang D, Silalahi M (2012). The productivity of various pure 
breed and cross breed of imported pigs during lactation 
period. J. Ilmu Ternak dan Vet., 6(1): 38-44. https://doi.
org/10.14334/jitv.v6i1.217

Arifiantini, R. L. (2012). Teknik koleksi dan evaluasi semen pada 
hewan. IPB Press, Bogor.

Board on Agriculture National Research Council (1993). 
Livestock. National Academic Press, USA. 

Chao HH, Zhang Y, Dong PY, Gurunathan S, Zhang XF (2023). 
Comprehensive review on the positive and negative effects 
of various important regulators on male spermatogenesis 
and fertility. Front. Nutr., 9(4): 1-15. https://doi.
org/10.3389/fnut.2022.1063510

Dhami AJ, Shelke VB, Patel KP, Paradva JP, Kavani FS (2011). 
Trace minerals profile of blood and seminal plasma of 
breeding bulls. Indian J. Anim. Sci., 71(8): 761-763.

Dhami, A. J., Shelke, V. B., Patel, K. P., Paradva, J. P.,  Kavani, F. S. 
(2001). Trace minerals profile of blood and seminal plasma 
of breeding bulls. The Indian Journal of Animal Sciences, 
71(8), 730–733.

Donnelly ET, McClure N, Lewis SE (1999). Antioxidant 
supplementation in vitro does not improve human sperm 
motility. Fertil. Steril., 72(3):484-495. https://doi.
org/10.1016/S0015-0282(99)00267-8

El-Speiy M, El-Sawy M, Sadaka T, Abd-Elaal M, Habib M, 
Abdella M, Khattab MS (2023). Impact of Alpinia galanga 
and zinc on semen quality and some reproductive hormone 

https://doi.org/10.1186/1477-7827-10-49
https://doi.org/10.14334/jitv.v6i1.217
https://doi.org/10.14334/jitv.v6i1.217
https://doi.org/10.3389/fnut.2022.1063510
https://doi.org/10.3389/fnut.2022.1063510
https://doi.org/10.1016/S0015-0282(99)00267-8
https://doi.org/10.1016/S0015-0282(99)00267-8


      Journal of Animal Health and Production

June 2025 | Volume 13 | Issue 2 | Page 450

constituents in California rabbit bucks. Zygote, 31:1-7. 
https://doi.org/10.1017/S0967199423000011 

Fallah A, Mohammad-Hasani A, Colaga AH (2018). Zinc 
is an essential element for male fertility: A review of Zn 
roles in men’s. J. Reprod. Infertil., 19(2): 69-81. PMCID: 
PMC6010824. 

Hariyono DNH, Endrawati E (2023). Indigenous goat 
genetic resources in Indonesia: Current status and future 
improvement. J. Adv. Vet. Res., 13(1): 141-149.

Hashemi MM, Behnampour N, Nejabat M, Tabandeh A, 
Ghazi-Moghaddam B, Joshaghani HR (2018). Impact of 
seminal plasma trace elements on human sperm motility 
parameters. Rom. J. Intern. Med., 56(1): 15-20. https://
doi.org/10.1515/rjim-2017-0034

Hindrawati S, Ciptadi G, Chuzaemi S (2020). Kajian suplementasi 
Zinc organik terhadap kualitas semen pejantan sapi Bos 
indicus. J. Trop. Anim. Prod., 21(2): 237-245. https://doi.
org/10.21776/ub.jtapro.2020.021.02.7

Husnurrizal H, Akbar DGP, Siregar TN, Hafizuddin H, 
Wahyuni S, Anwar A, Febrestiana A (2023). Comparison 
of reproductive performance of Gembrong goats and male 
Boerka goats. Livestock Anim. Res., 2(2): 1-8. https://doi.
org/10.20961/lar.v21i1.63859

Ibrahim IA, Shamat AM, Hussien MO, El-Hussein ARM 
(2013). Profile of some trace elements in the liver of camels, 
sheep, and goats in the Sudan. J. Vet. Med., 2013(7): 1-4. 
https://doi.org/10.1155/2013/736497 

Kalita DJ, Sarmah BC, Goswami S (1999). Comparative study 
of mineral profile between Bos indicus and Bos frontalis bulls. 
Indian Vet. J., 76: 659-665.

Knazicka Z, Duranova H, Fialkova V, Miskeje M, Jambor T, 
Makarevich AV, Roychoudhury S, Kovacik A, Massanyi P, 
Lukac N (2021). In vitro effect of ferrous sulphate on bovine 
spermatozoa motility parameters, viability and annexin 
v-labeled membrane changes. PLoS ONE, 16(9): e0257766. 
https://doi.org/10.1371/journal.pone.0257766

Lestari TPS, Ihsan MN, Isnaini N (2014). Pengaruh waktu 
simpan semen segar dengan pengencer andromed pada 
suhu ruang terhadap kualitas semen kambing Boer. J. Trop. 
Anim. Prod., 15(1): 43-50. https://doi.org/10.21776/
ub.jtapro.2014.015.02.1

Liu H, Sun Y, Zhao J, Dong W, Yang G (2020). Effect of Zinc 
supplementation on semen quality, sperm antioxidant ability, 
and seminal and blood plasma mineral profiles in Cashmere 
goats. Biol. Trace Elem. Res., 196: 438-445. https://doi.
org/10.1007/s12011-019-01933-x

Madej D, Pietruszka B, Kaluza J (2021). The effect of iron and/or 
zinc diet supplementation and termination of this practice 
on the antioxidant status of the reproductive tissues and 
sperm viability in rats. J. Trace Elem. Med. Biol., 64: 126689 
https://doi.org/10.1016/j.jtemb.2020.126689. 

Mahusoon MM, Perera ANF, Perera ERK, Perera KA (2004). 
Effects of Mo supplementations on circulating mineral 
levels, nematodes infection and body weight gain in goats as 
related to season. Peradeniya Trop. Agric. Res., 16: 128-136.

Mousavi-Esfiokhi SH, Norouzian MA, Najafi A (2023). Effect 
of different sources of dietary Zinc on sperm quality and 
oxidative parameters. Front. Vet. Sci., 10(6): 1134244. 
https://doi.org/10.3389/fvets.2023.1134244

Osadchuk L, Kleshchev M, Danilenko A, Osadchuk A (2021). 
Impact of seminal and serum Zinc on semen quality and 

hormonal status: A population-based cohort study of 
Russian young men. J. Trace Elem. Med. Biol., 68: 126855. 
https://doi.org/10.1016/j.jtemb.2021.126855 

Pahriadi P, Syarifuddin NA, Riyadhi M, Rizal M (2022). Kualitas 
spermatozoa kambing peranakan Boer yang dipreservasi 
dengan pengencer air kelapa muda dan ekstrak daun kelor. 
Jurnal Ilmu-ilmu Peternakan, 8(2): 142–151. https://doi.
org/10.24252/jiip.v8i2.31712

Pal RP, Mani V, Mir SH, Singh RK, Sharma R (2017). Importance 
of trace minerals in the ratio of breeding bull: A review. Int. 
J. Curr. Microbiol. Appl. Sci., 6(11): 218-224. https://doi.
org/10.20546/ijcmas.2017.611.026

Pipan MZ, Zrimšek P, Strajn BJ, Vrtač KP, Knific T, Mrkun J 
(2021). Macro- and microelements in serum and seminal 
plasma as biomarkers for bull sperm cryotolerance. Acta Vet. 
Scand., 63(1): 1-10. https://doi.org/10.1186/s13028-
021-00590-2

Rahman HU, Qureshi MS, Khan RU (2014). Influence of dietary 
zinc on semen traits and seminal plasma antioxidant enzymes 
and trace minerals of beetal bucks. Reprod. Domest. Anim., 
49(6): 1004–1007. https://doi.org/10.1111/rda.12422

Rosmaidar R, Dasrul D, Triva ML (2013). Pengaruh penambahan 
sari buah tomat dalam media pengencer terhadap motilitas 
dan viabilitas spermatozoa kambing Boer yang disimpan 
pada suhu 3-5° C. Jurnal Ilmiah Peternakan, 1(1): 7–17.

Santos HO, Teixeira FJ (2021). Use of medicinal doses of zinc 
as a safe and efficient coadjutant in the treatment of male 
hypogonadism. Aging Male,; 23(5):669–678. https://doi.
org/10.1080/13685538.2019.1573220 

Saputra AK, Hamdani MDI, Suharyati S, Hartono M (2019). 
Korelasi antara bobot badan, lingkar skrotum, dan volume 
semen kambing Saburai di wilayah sumber bibit Kabupaten 
Tanggamus. Jurnal Riset dan Inovasi Peternakan, 3(1): 7–11 
https://doi.org/10.33772/jitro.v7i2.5628.

Schweinzer V, Iwersen M, Drillich M, Wittek T, Tichy A, Mueller 
A, Krametter-Froetscher R (2017). Macromineral and trace 
element supply in sheep and goats in Austria. Vet. Med., 
62(2): 62–73. https://doi.org/10.17221/243/2015-
VETMED

Siswoyo P, Tafsin M, Handarini R (2018). Potential reproduction 
and response of selenium and zinc mineral supplementation 
on quality of goat samosir semen. IOP Conf. Ser. Earth 
Environ. Sci., 122:155. https://doi.org/10.1088/1755-
1315/122/1/012126

Soch M, Broucek J, Srejberova P (2010). Effect of selected factors 
on mineral parameters in plasma of cows. Arch. Anial 
Breeding, 53(5): 510-519. https://doi.org/10.5194/aab-
53-510-2010

Sogutlu I, Gunbatar N, Mert H, Cellat M, Mert N (2022). Some 
macromineral and trace mineral levels in milk of different 
dog breeds. Turk. J. Vet. Res., 6(1): 27-32. https://doi.
org/10.47748/tjvr.1074826

Syamyono O, Samsudewa D, Setiatin ET (2014). Korelasi lingkar 
skrotum dengan bobot badan, volume semen, kualitas semen 
dan kadar testosteron pada kambing Kejebong muda dan 
dewasa. Bull. Anim. Sci., 38(3): 132-140. https://doi.
org/10.21059/buletinpeternak.v38i3.5248

Tvrdá E, Kňažická Z, Lukáčová J, Schneidgenová M, Massányi P, 
Goc Z, Starwarz R, Lukáč N (2012). Relationship between 
iron and copper content, motility characteristics and 

https://doi.org/10.1017/S0967199423000011
https://doi.org/10.1515/rjim-2017-0034
https://doi.org/10.1515/rjim-2017-0034
https://doi.org/10.21776/ub.jtapro.2020.021.02.7
https://doi.org/10.21776/ub.jtapro.2020.021.02.7
https://doi.org/10.20961/lar.v21i1.63859
https://doi.org/10.20961/lar.v21i1.63859
https://doi.org/10.1155/2013/736497
https://doi.org/10.1371/journal.pone.0257766
https://doi.org/10.21776/ub.jtapro.2014.015.02.1
https://doi.org/10.21776/ub.jtapro.2014.015.02.1
https://doi.org/10.1007/s12011-019-01933-x
https://doi.org/10.1007/s12011-019-01933-x
https://doi.org/10.1016/j.jtemb.2020.126689
https://doi.org/10.3389/fvets.2023.1134244
https://doi.org/10.1016/j.jtemb.2021.126855
https://doi.org/10.24252/jiip.v8i2.31712
https://doi.org/10.24252/jiip.v8i2.31712
https://doi.org/10.20546/ijcmas.2017.611.026
https://doi.org/10.20546/ijcmas.2017.611.026
https://doi.org/10.1186/s13028-021-00590-2
https://doi.org/10.1186/s13028-021-00590-2
https://doi.org/10.1111/rda.12422
https://doi.org/10.1080/13685538.2019.1573220
https://doi.org/10.1080/13685538.2019.1573220
https://doi.org/10.33772/jitro.v7i2.5628
https://doi.org/10.17221/243/2015-VETMED
https://doi.org/10.17221/243/2015-VETMED
https://doi.org/10.1088/1755-1315/122/1/012126
https://doi.org/10.1088/1755-1315/122/1/012126
https://doi.org/10.5194/aab-53-510-2010
https://doi.org/10.5194/aab-53-510-2010
https://doi.org/10.47748/tjvr.1074826
https://doi.org/10.47748/tjvr.1074826
https://doi.org/10.21059/buletinpeternak.v38i3.5248
https://doi.org/10.21059/buletinpeternak.v38i3.5248


      Journal of Animal Health and Production

June 2025 | Volume 13 | Issue 2 | Page 451

antioxidant status in bovine seminal plasma. J. Microbiol. 
Biotechnol. Food Sci., 2(2): 536-547.

Vázquez-Armijo JF, Rojo R, López D, Tinoco JL, González A, 
Pescador N, Domínguez-Vara IA (2011). Trace elements in 
sheep and goats reproduction: A review. Trop. Subtropical 
Agroecosyst., 14(2011): 1-13. https://doi.org/10.1007/
s12011-011-9113-y

Widhyari SD, Esfandiari A, Wijaya A, Wulansari R, Widodo 
S, Maylina L (2015). The study of Zn supplementation on 
sperm quality in Friesian Holstein bulls. Indones. J. Agric. 
Sci., 20(1): 72-77. 

Zhao, J., Dong, X., Hu, X., Long, Z., Wang, L., Liu, Q., Sun, 
B., Wang, Q., Wu, Q., Li, L. (2016). Zinc levels in seminal 
plasma and their correlation with male infertility: A 
systematic review and meta-analysis. Scientific Reports, 6:1-
10.

Zečević, N., Veselinović, A., Perović, M., Stojsavljević, A. (2025). 
Association Between Zinc Levels and the Impact of Its 
Deficiency on Idiopathic Male Infertility: An Up-to-Date 
Review.  Antioxidants, 14(2), 165. https://doi.org/10.3390/
antiox14020165

https://doi.org/10.1007/s12011-011-9113-y
https://doi.org/10.1007/s12011-011-9113-y
https://doi.org/10.3390/antiox14020165
https://doi.org/10.3390/antiox14020165

