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Abstract  

The present study aimed at assessing the effect of garlic powder supplementation in the present study 

aimed at assessing the effect of garlic powder supplementation in the diet on productive 

performance, egg quality parameters, lipid profile and liver function tests of ISA Brown laying hens 

suffering from fatty liver syndrome. In four treatments, 24 birds were randomly distributed, three 

replicates of 8 birds were randomly distributed and a total of 96 laying hens (80 weeks) were 

distributed. The experimental diet consisted of diet without garlic supplementation (T1) and the diet 

supplemented with 2.5 g/kg (T2), 5.0 g/kg (T3) and 7.5 g/kg (T4) of garlic powder. The experiment 

was carried out for 56 days.The garlic supplementation was found to significantly improve a number 

of productive and physiological traits. Egg production percentage results indicated that there are 

significant differences among the birds fed with garlic powder with the highest egg production 

percentage recorded in T3 and T4. The egg weight of T2 and T3 group is significantly better as 

compared to the control group. The relative shell weight, shell thickness, albumin height and yolk 

height were also favorably correlated with garlic supplementation. Besides, garlic in the diet reduced 

serum cholesterol and triglyceride concentrations, substantially more than the control treatment. The 

activities of the liver enzymes (ALT and AST) were significantly decreased in the groups treated 

with garlic as compared to the control group of untreated hens, indicating a reduced liver stress and 

damage. The health-promoting properties of garlic can be attributed to its bioactive components such 

as organosulfur compounds and antioxidants which play a key role in improving lipid metabolism, 

liver functions, and reducing oxidative stress. The supplementation with 5 g garlic powder/kg diet 

was the most consistent treatment that resulted in improvement in productive performance and 

physiological parameters. The results indicate that garlic powder is a good natural feed supplement 

to maintain health status and production performance in laying hens with fatty liver syndrome. The 

inconsistent egg quality parameters obtained from laying hens fed with high fat diets supplemented 

with garlic powder may result from different effects on hens. The variability of egg quality 

parameters among high fat diets supplied to laying hens with and without garlic powder might be 

related to several effects on the birds. 

 

Keywords: Garlic powder, laying hens, fatty liver syndrome, egg quality, productive 

performance, lipid profile. 
 

 

 

Introduction 
  

Laying hens need a constant source of energy 

and nutrients to support egg production and 

physiological functions. Lipids are critical for 

these functions, but the quantity of fat 

supplied as feed to laying hens is normally not 

adequate for the requirements of both egg 

production and maintenance of the body. As a 

result, the liver is the main site of lipid 

synthesis in birds, which make this organ very 
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sensitive to metabolic disturbances caused by 

excessive accumulation of lipid [1]  

Fatty Liver Hemorrhagic Syndrome (FLHS) is 

a metabolic disorder that occurs in commercial 

laying hens and is one of the most common 

ones. This is a disorder in which fat 

accumulates in abnormal amounts in the liver 

and in the abdominal cavity which causes the 

liver to become enlarged, fragile and fatty. In 

severe cases, the rupture of the liver may 

occur and cause internal hemorrhage, resulting 

in sudden death. The disease is particularly 

common in caged laying hens and can result in 

significant economic losses from reduced 

productivity, poor health and higher mortality 

rates [2،3]  

Post mortem lesions found in affected birds 

usually include enlarged, fatty, yellowish 

livers, with a tendency to bleed. The exact 

cause of FLHS remains to be fully determined, 

but a number of risk factors have been 

suggested. These include nutritional 

imbalance, high energy levels in the diet, 

exposure to mycotoxins, genetic susceptibility, 

environmental stress, suboptimal housing 

conditions and high ambient temperatures. The 

effect of these factors on disease development 

is thought to be additive [4]  

As FLHS is a multifactorial condition, many 

efforts have been made to understand the 

nutritional interventions that can help to 

reduce hepatic lipid accumulation and 

oxidative damage. Medicinal plants and 

phytogenic feed additives are becoming more 

and more popular as natural alternatives for 

enhancing poultry health and production in 

recent years. Numerous biologically active 

compounds have been found in these plants, 

such as flavonoids, alkaloids, sulfur containing 

compounds, and dietary fiber; many of which 

have antioxidant, anti-inflammatory, and lipid-

modulating properties [5،6]  

Garlic (Allium sativum) is one of the most 

widely studied medicinal plants for use in 

animal nutrition. It exhibits several bioactive 

components like allicin, flavonoids, 

polyphenolic compounds, tannins, terpenoids, 

anthocyanins, and saponins which have 

antimicrobial, antioxidant, antiviral, and 

antifungal properties [7]  Previous studies have 

shown the inhibitory effect of garlic and its 

derivatives against a wide variety of Gram-

positive and Gram-negative bacteria, including 

enteric pathogens which negatively impact 

animal health. 

Organosulfur compounds have been credited 

with the biological activity of garlic, its ability 

to modulate immune responses and enhance 

physiological functions. Garlic's compounds 

have been demonstrated to increase the release 

of nitric oxide and prostaglandin E2 in 

activated macrophages which leads to 

improved antimicrobial activity and immune 

regulation in birds [8]  Moreover, garlic 

supplementation has been associated with 

better lipid metabolism, decreased oxidative 

stress and improved overall performance in 

poultry species. 

In light of these advantageous effects, garlic 

powder could be a nutritional approach to 

reduce the negative impacts of fatty liver 

syndrome in laying hens. Hence, the present 

study was carried out to assess the effects of 

various dietary levels of garlic powder on 

productive performance, egg quality traits, 

lipid profile and some physiological 

parameters in the ISA brown laying hens 

suffering from fatty liver syndrome. 

 

 

 

 

Materials and Methods 

 

The experiment was carried out in a 

commercial laying hen farm in Al-Kifl 

District, Babylon Governorate, Iraq, from 1st 

September to 30th October, 2023. The number 

of ISA Brown laying hens used in the study 

was 96, which are at 80 weeks of age. Twenty-

four hens were placed in each of the four 

experimental treatments. The treatments were 

then replicated three times with eight hens per 

replicate. 
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The basal diet was formulated on the basis of 

the nutritional guidelines of the ISA Brown 

Management Guide and all birds were fed the 

diet at about 2850 kcal/kg ME and 16% CP. 

The following treatments were used in the 

experiments: 

 

T2: Basal diet that includes garlic powder 

supplement. 

T2: Basal diet with 2.5g of garlic powder per 

kg of diet. 

T3: Basal diet + 5.0 g of garlic powder/kg diet. 

T4: Garlic powder (7,5 g / kg diet). 

 

The productive performance parameters were 

measured weekly during the 56-day 

experimental period. The treatment means 

were calculated using measurements from 

each replicate as described by [9،19]  

 

At the end of the experiment, blood samples 

were taken from all replicates, with two birds 

from each replicate. After isolating the blood 

serum, the samples were sent for laboratory 

testing, physiological and biochemical 

assessments were made at the end of the 

experiment (day 56). Three hens were sampled 

per replicate for laboratory analysis of blood 

samples. The biochemical measurements were 

done based on the methods reported by 

[11،12،13]  

 

Data collected were analyzed statistically with 

SAS software (Version 9.4, SAS Institute, 

2012). The Duncan Multiple Range Test 

(Duncan, 1955) [14،15 ] was used for 

comparing the treatment means and 

differences were considered significant at P ≤ 

0.05. 

. 

 

Results and Discussion 
  

The effect of the study on the productive 

performance of laying hens is shown in Table 

1. There was a marked rise in percentage of 

egg production for treatment T4 over 

treatment T1 and T2, H.D. In terms of egg 

weight, the weight of eggs of treatments T2 

and T3 were significantly higher than the other 

treatments T1 and T4. The shell's relative 

weight with treatment T4 was found to have 

significant increase when compared to 

treatments T1 and T2. All addition treatments 

resulted in significant differences from the 

control treatment in shell thickness. 

 

Table 1: Effect of Dietary Garlic Powder Supplementation on productive of 

laying hens 

Treatments  H.D % Egg weight (g) Relative egg 

shell weight % 

Egg shell 

thickness  

T1 54.35
c
 52.13

c
 5.21

b
 0.24

b
 

T2 57.26
b
 55.21

a
 5.52

b
 0.29

a
 

T3 69.15
a
 54.92

b
 5.48

ab
 0.30

a
 

T4 59.30
ab

 52.73c 5.31
a
 0.28

a
 

SEM 0.55 0.31 0.04 0.01 

P-Value 0.05 0.05 0.05 0.05 

 

 

Some qualitative characteristics of produced 

eggs were studied in Table 2 and the albumen 

of eggs produced under treatment T4 was 

found to be significantly greater than T1 and 

T3. As for yolk height, all addition treatments 

were significantly higher compared to the 

control treatment. The relative weight of the 

albumin and yolk was not significantly 

different among the treatments. 
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Table 2: Effect of Dietary Garlic Powder Supplementation on egg quality of 

laying hens 

Treatments  Albumin 

height (m) 

Yolk height 

(m) 

Relative 

albumin 

weight % 

Relative yolk 

weight % 

T1 3.27
b
 0.71

c
 30.23 15.11 

T2 4.01
ab

 0.92
b
 32.01 16.01 

T3 3.94
b
 1.00

a
 31.85 15.92 

T4 4.10
a
 0.87

b
 30.57 15.29 

SEM 0.03 0.02 2.11 4.12 

P-Value 0.05 0.05 NS NS 

 

The results, presented in Table 3, do not 

support any significant difference between the 

total protein but cholesterol and triglycerides 

were significantly higher in the control group 

(T1) than the other treatments, which included 

feeding the laying hens with garlic 

supplementations. As seen in Table 4, the liver 

enzymes AST and ALT of the control group 

(T1) have been significantly higher than the 

other treatments with the inclusion of garlic in 

the laying hen ration. 

Table 3: Effect of Dietary Garlic Powder Supplementation on Total protein and 

lipid profile of laying hens 

Treatments  Total 

protein   

Cholesterol  Triglyceride  

T1 3.76 289.20
a
 172.10

a
 

T2 3.49 213.41
b
 161.12

b
 

T3 3.64 198.63
d
 136.22

c
 

T4 3.67 184.31
c
 137.40

c
 

SEM 5.14 1.22 6.27 

P-Value NS 0.05 0.05 

 

 

 

Table 4: Effect of Dietary Garlic Powder Supplementation on liver enzyme of 

laying hens 

Treatments ALT (U/L) AST (U/L) 

T1 121.16
a
 8.12

a
 

T2 94.21
b
 5.33

bc
 

T3 91.13
b
 4.21

c
 

T4 89.53
b
 6.25

b
 

SEM 6.74 0.75 

P-Value 9.95 0.05 

 

 

  

Discussion 

In the present investigation, it was revealed 

that the garlic powder in the diet was a 

beneficial factor on the productive 

performance, egg quality, lipid metabolism 

and liver function of the laying hens of ISA 

Brown that were affected by fatty liver 

syndrome. The egg production, egg quality 
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characteristics, biochemical parameters 

significantly improved in garlic treated group 

when compared to control group, suggesting 

beneficial effect of garlic in reducing the 

negative impact of Hepatic lipid accumulation. 

Fatty liver syndrome (FLS) is established as a 

metabolic syndrome which causes 

abnormalities in liver function and adversely 

influences productive efficiency of laying 

hens. As the liver is involved in lipid synthesis 

and yolk precursor production, fat deposition 

can cause a decrease in metabolic activity, a 

decrease in nutrient utilization and a decrease 

in egg production. Furthermore, oxidative 

stress from fatty liver syndrome is linked to 

cellular damage, hormonal imbalances and 

reduced reproductive ability [16،17]  The 

improvement in egg production and egg 

quality seen after garlic supplementation could 

be due to the wide range of biological 

activities of garlic compounds. The sulfur 

compounds found in garlic, such as allicin, 

diallyl sulfide, diallyl disulfide, diallyl 

trisulfide and diallyl tetrasulfide, have potent 

antimicrobial and antioxidant properties. 

These compounds may help create a balance 

of the gut microbiota, break down feed, and 

increase utilization of feed, leading to better 

productive performance [18،19]  The quality of 

shell and internal egg characteristics was also 

enhanced by garlic supplementation. The 

improvements could be due to better 

utilization of nutrients and/or less oxidative 

damage, so there is more of the minerals and 

nutrients needed for eggshell formation and 

albumen development. As in the previous 

studies with phytogenic feed additives for 

poultry, the results of this study are 

comparable. The marked decrease in serum 

cholesterol and triglyceride level in the garlic 

treated groups indicate a hypolipidemic effect 

of garlic. Organosulfur compounds are said to 

block the action of the important enzyme 

responsible for cholesterol biosynthesis – 3-

hydroxy-3-methylglutaryl coenzyme A 

(HMG-CoA) reductase. An inhibitor of this 

enzyme reduces the amount of cholesterol 

produced by the liver, and thus leads to lower 

levels of circulating lipids [29]  Moreover, 

garlic might be able to modulate the 

expression of genes associated with fatty acid 

biosynthesis such as fatty acid synthase (FAS), 

acetyl-CoA carboxylase (ACC), and sterol 

regulatory element-binding protein-1c 

(SREBP-1c) that help control triglyceride 

deposition in the liver. The other significant 

result was the decrease in activities of liver 

enzymes (ALT and AST) in garlic groups of 

birds. Increased levels of these enzymes 

usually mean liver damage or leakage of the 

enzymes into the bloodstream due to liver 

failure. The liver integrity of the supplemented 

groups is better, with lower enzyme activities, 

suggesting less liver stress. It may be 

associated with the antioxidant activity of 

garlic which enhances the activity of natural 

antioxidant enzymes (superoxide dismutase 

(SOD), catalase (CAT), glutathione peroxidase 

(GPx), total antioxidant capacity (TAC) and 

reduces the concentration of lipid peroxidation 

products (LPO products) malondialdehyde 

(MDA) [21]  Another possibility is that garlic 

can also be a stimulator of the activation of 

PPAR-α and an upregulatory of CPT-1, 

reducing the deposition of fat in the liver and 

increasing the use of fatty acids as fuel. This 

means that less triglyceride and very-low-

density lipoprotein (VLDL) is likely to build 

up in the liver, helping to stop fatty liver 

syndrome from getting worse or to help your 

metabolism be healthier [22]  the overall 

findings of the data presented here indicate a 

few of the beneficial effects of garlic 

supplementation due to its antimicrobial, 

antioxidant, anti-inflammatory and lipid-

lowering properties. As a consequence of 

these actions, liver functions are improved, 

laying hen's metabolic status is improved and 

their productive performance is increased in 

laying hens with FSH. The results showed that 

garlic powder is a natural remedy that can be 

used as a dietary strategy to increase the health 

and production of the poultry under the 

hepatic metabolic disorders condition. 

Conclusion  
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From this study it was concluded that feeding 

of garlic powder was beneficial to the 

productive performance and physiological 

condition of ISA Brown laying hens suffering 

from fatty liver syndrome. Garlic 

supplementation improved egg production, 

egg quality and lowered serum cholesterol, 

triglycerides and liver enzyme activities (ALT, 

AST). The positive effects are probably 

connected to the antioxidant and anti-lipid 

effect of garlic. The optimal overall garlic 

powder level was 5 g/kg diet as tested. Thus, 

garlic powder has potential as a natural feed 

supplement to enhance liver health and 

productivity in laying hens suffering from 

fatty liver syndrome. 

 

References 

1. Aydin R. Type of fatty acids, lipoprotein 

secretion from liver and fatty liver syndrome in 

laying hens. Int J Poult Sci. 2005;4:917–9.   

2. Trott KA, Giannitti F, Rimoldi G, Hill A, 

Woods L, Barr B, et al. Fatty liver hemorrhagic 

syndrome in the backyard chicken: a 

retrospective histopathologic case series. Vet 

Pathol. 2014;51(4):787–95. 

https://doi.org/10.1177/0300985813503569 

PMID: 24091813  

3. Shini A, Shini S, Bryden WL. Fatty liver 

haemorrhagic syndrome occurrence in laying 

hens: impact of production system. Avian 

Pathol. 2019;48(1):25–34. 

https://doi.org/10.1080/03079457.2018.1538550 

PMID: 30345810  

4. Jiang S, Cheng HW, Cui LY, Zhou ZL, Hou JF. 

Changes of blood parameters associated with 

bone remodeling following experimentally 

induced fatty liver disorder in laying hens. Poult 

Sci. 2013;92(6):1443–53. 

https://doi.org/10.3382/ps.2012-02800 PMID: 

23687138  

5. Choi YI, Ahn HJ, Lee BK, Oh ST, An BK, 

Kang CW. Nutritional and Hormonal Induction 

of Fatty Liver Syndrome and Effects of Dietary 

Lipotropic Factors in Egg-type Male Chicks. 

Asian-Australas J Anim Sci. 2012;25(8):1145–

52. https://doi.org/10.5713/ajas.2011.11418 

6. Li XL, He WL, Wang ZB, Xu TS. Effects of 

Chinese herbal mixture on performance, egg 

quality and blood biochemical parameters of 

laying hens. J Anim Physiol Anim Nutr (Berl). 

2016;100(6):1041–9. 

https://doi.org/10.1111/jpn.12473 PMID: 

27079126 

7. Mikaili P., Surush M., Milad M., Shahin A. and 

Shadi S. 2013. Therapeutic uses and 

pharmacological properties of garlic, shallot, 

and their biologically active compounds. Iranian 

Journal of Basic Medical Sciences, vol 16 (10) : 

pp 1031-1048. DOI: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC

3874089/  

8. Brzóska F., Sliwinski B., Michalik-Rutkowska 

O., Sliwa, J. 2015. The effect of garlic (Allium 

sativum L.) on growth performance, mortality 

rate, meat and blood parameters in broilers. 

Annals of Animal Science, 15(4) : 961. DOI : 

https://doi.org/10.1515/aoas-2015-0052 

9. Al-Jebory HH, Al-Saeedi MKI, Ajafar M, Ali 

NAL (2024 a). Impact of melatonin on 

improving productive traits of broiler exposed to 

environmental stress. Adv. Anim. Vet. Sci. 

12(4): 775-781. 

https://dx.doi.org/10.17582/journal.aavs/2024/1

2.4.775.781. 

10. Al-Jebory, H.H., and S.A.H. Naji. 2021 b. Effect 

of Pelleted Fermented Feed in Production 

Performance of Laying Hens. Fourth 

International Conference for Agricultural and 

Sustainability Sciences IOP Conf. Series: Earth 

and Environmental Science 910 (2021) 012007 

IOP Publishing doi:10.1088/1755-

1315/910/1/012007.   

11. Salman, K.A.A, M.K.I. Al-Saeedi
 
and H.H. Al-

Jebory. 2025. Effect of adding manganese 

sulfate for diet on the hormonal and histological 

response of aged roosters exposed to heat stress. 

Kufa Journal For Agricultural Sciences – 

2025:17(1) : 131-141.  

12. Salman, K.A.A., Al-Saeedi, M.K.I., Al-Jebory, 

H.H. and Al-Jebory, R.F., 2024. Effect of neem 

(Azadirachta indica) leaf powder 

supplementation on some blood parameters in 

broiler chickens exposed to heat stress. Punjab 

Univ. J. Zool., 39(2): 177-183. 

https://doi.org/10.5713/ajas.2011.11418
https://doi.org/10.1515/aoas-2015-0052
https://dx.doi.org/10.17582/journal.aavs/2024/12.4.775.781
https://dx.doi.org/10.17582/journal.aavs/2024/12.4.775.781


Euphrates Journal of Agricultural Science-18 (2):2598-2604, (june.2026)  Al-Ashbal                         et al. 

 

 
  ISSN 2072-3857           

 
2604 

 

https://dx.doi.org/10.17582/journal.pujz/2024/39

.2.177.183. 

13. Arkan NB, Al-Jebory HH, Al-Khafaji FRA 

(2025). Impact of nano-encapsulated of anti-

bacterial peptide on broiler growth performance 

under oxidative stress condition. Adv. Anim. 

Vet. Sci. 13(6): 1169-1179. DOI | 

https://dx.doi.org/10.17582/journal.aavs/2025/1

3.6.1169.1179. 

14. SAS, 2012. Statistical Analysis System, User's 

Guide. Statistical.  Version 9.1
th

 ed. SAS. Inst. 

Inc. Cary. N.C. USA. 

15. Duncan, D.B. 1955. Multiple Rang and Multiple  

F-test. Biometrics. 11: 4-42. 

16. Shini S, Bryden WL. Occurrence and control of 

fatty liver haemorrhagic syndrome (FLHS) in 

caged hens. Australian Egg Corporation 

Limited. 2009. 

17. Lee BK, Kim JS, Ahn HJ, Hwang JH, Kim JM, 

Lee HT, et al. Changes in hepatic lipid 

parameters and hepatic messenger ribonucleic 

acid expression following estradiol 

administration in laying hens (Gallus 

domesticus). Poult Sci. 2010;89(12):2660–7. 

https://doi.org/10.3382/ps.2010-00686. 

18. Aljebory, H.H.D., S.A.H. Naji. 2021 a. Effect of 

Pelleted Fermented Feed-in Egg Quality of 

Laying Hens. Diyala Agricultural Sciences 

Journal 13 (1): 41-57. 

https://dx.doi.org/10.52951/dasj.21130105.  

19. Borlinghaus, J., F. Albrecht, M.C.H. Gruhlke, 

I.D. Nwachukwu and A.J. Slusarenko. 2014. 

Allicin; chemistry and biological properties. 

Molecules journal, 19: 12591-12618. 

20. Asaf A. Qureshi, Z.Z. Din, N. Abuirmeileh, 

W.C. Burger, Y. Ahmad, C.E. Elson. 1983. 

Suppression of Avian Hepatic Lipid Metabolism 

by Solvent Extracts of Garlic: Impact on Serum 

Lipids,The Journal of Nutrition, 113(9): 1746-

1755, https://doi.org/10.1093/jn/113.9.1746. 

21. Tretyakova V. A., Zhernakova N. I., Arisheva 

O. S., et al. Meta-analysis of non-alcoholic fatty 

liver disease and electromechanical 

reconstruction of myocardium. Archives of Razi 

Institute . 2022;77(1):135–140. doi: 

10.22092/ARI.2021.356231.1808. 

22. Pourreza S, Azar PS, Sanaie S, Noshadi N, Jalali 

S, Niazkar HR, Karimi A, Vajdi M. Therapeutic 

Effects and Mechanisms of Action of Garlic 

(Allium sativum) on Nonalcoholic Fatty Liver 

Disease: A Comprehensive Systematic 

Literature Review. Evid Based Complement 

Alternat Med. 2022 Oct 6;2022:6960211. doi: 

10.1155/2022/6960211. PMID: 37377647; 

PMCID: PMC10292950. 

 

 

 

 

https://dx.doi.org/10.17582/journal.pujz/2024/39.2.177.183
https://dx.doi.org/10.17582/journal.pujz/2024/39.2.177.183
https://dx.doi.org/10.17582/journal.aavs/2025/13.6.1169.1179
https://dx.doi.org/10.17582/journal.aavs/2025/13.6.1169.1179
https://doi.org/10.3382/ps.2010-00686
https://dx.doi.org/10.52951/dasj.21130105
https://doi.org/10.1093/jn/113.9.1746

