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The experiment was conducted during the month of June in 2022 at the Poultry Experimental Unit, Department of Animal 
Nutrition, College of Veterinary Science and Animal Husbandry, Anjora, Durg, Chhattisgarh, India to evaluate the 

effect of dietary supplementation of oregano (Origanum vulgare) essential oil on nutrient utilization and haemato-biochemical 
parameters in broiler quails.  Total 240 Japanese quail chicks procured from the college hatchery were randomly assigned to 
four groups: T0 (control), T1 (75 mg kg-1), T2 (150 mg kg-1), and T3 (225 mg kg-1) on a dry matter basis. Birds received a 
formulated concentrate mixture during the starter and finisher phases. Oregano oil significantly (p<0.01) improved intake, 
outgo, and digestibility of dry matter (DM), crude protein (CP), and ether extract (EE). Haemoglobin and total erythrocyte 
count increased significantly in T3, while packed cell volume and total leucocyte count remained unaffected (p>0.05). Serum 
AST and ALT levels were significantly lower in T3 (160 and 19.26 IU l-1) compared to T0 (213.33 and 29.93 IU l-1), while 
total protein and globulin increased with supplementation. Albumin and A:G ratio showed no significant change. Cholesterol 
was significantly reduced in T3 (182.44 mg dl-1) versus control (211.20 mg dl-1). Oregano essential oil up to 225 mg kg-1 can 
be safely included in quail diets to enhance nutrient utilization and physiological health.
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1.   INTRODUCTION

The poultry sector has expanded in the last few decades 
and has become an important part of the agricultural 

economy. With the drastic rise of the global human 
population, the demand for meat and eggs has also increased 
as a cheap and easily available source of Protein. The 
poultry birds have also dominated other meat producing 
animals in term of feed conversion ratio. In India, Japanese 
quail (Coturnix coturnix japonica) has emerged as a viable 
alternative to broiler chicken in over the past two to three 
decades, owing to its compact size, rapid growth, high 
reproductive efficiency and minimal space requirements 
(Sathiya et al., 2017; Mujeebulla et al., 2025). It has less 
feeding requirement (about 20–25 g day-1) compared 
to chicken (120–130 g day-1) and it can attain a market 
weight of 140–180 g between 5–8 weeks of age (Poonia et 
al., 2023). Quail meat is increasingly preferred for its high 
protein content, essential fatty acids, and mineral richness, 
particularly sodium, potassium, and iron (Owen and Dike, 
2013). To enhance productivity, growth promoters have 
been widely used in poultry diets; however, rising concerns 
over antibiotic resistance in zoonotic pathogens have led 
to regulatory restrictions on antibiotic-based feed additives 
(Golestan, 2010). In this context, essential oils (EOs) 
have gained attention as natural alternatives. Classified as 
“Generally Recognized as Safe (GRAS)” by the FDA and 
FEMA, EOs are volatile aromatic compounds derived from 
various plant parts, including leaves, seeds, bark, and roots. 
They are complex mixtures of terpenoids and phenolic 
compounds, including thymol, carvacrol, eugenol, and 
cinnamaldehyde, which are known for their antimicrobial, 
antioxidant, antifungal, and immunomodulatory properties 
(Greathead, 2003; Dorman and Deans, 2000). There 
are around 3000 types of essential oils from more than 
2000 plant species (Puvaca et al., 2022). Beside using in 
the cosmetics, pesticides industries and pharmaceutical 
industries; there are also used in animal nutrition (Puvaca 
et al., 2022). Between 20–60 different biologically active 
compounds are present in different concentrations (Lahlou, 
2004). Among the essential oils, oregano (Origanum 
vulgare) essential oil is particularly promising due to its high 
concentrations of carvacrol and thymol (78–82%), along 
with minor constituents like α-terpinene and p-cymene 
(Adam et al., 1998; Yanishlieva et al., 1999). It is a well-
known traditional medicine and cooking spice (Jin et al., 
2021). It has a great potential to be alternative to antibiotics 
and is useful as poultry feed supplement for improving the 
immunity as well as growth performance (Jin et al., 2021). 
Its supplementation has shown beneficial effects on immune 
organ development and overall health too (Leyva-López et 
al., 2017; Chang et al., 2021). Beside antimicrobial effects, it 
also has antioxidant, antifungal and insecticidal properties, 

which make it a valuable dietary supplement for stress 
sensitive and highly-productive broiler chickens (Ivanov 
and Bozakova, 2022, Elbaz et al., 2025; Toso et al., 2025). 
Considering its therapeutic potential, the present study was 
conducted to evaluate the effect of dietary supplementation 
with oregano essential oil on nutrient utilization and 
hematobiochemical parameters in broiler quails.

2.   MATERIALS AND METHODS

The study was conducted during the month of June in 
2022 at the Poultry Experimental Unit, Department 

of Animal Nutrition, College of Veterinary Science and 
Animal Husbandry, Anjora, Durg, Chhattisgarh (298 m 
above MSL; 21.1623°N, 81.4279°E). A total of 240-day-old 
Japanese quail broiler chicks (Namakkal Gold strain) were 
procured from the college hatchery and randomly divided 
into four groups: T0 (control), T1, T2 and T3, with three 
replicates of 20 birds each.

Birds were reared on deep litter using rice husk bedding 
under standard housing and management conditions for 
five weeks. Before the experiment, the poultry house and 
equipment were cleaned, sanitized, and fumigated using 
formaldehyde and potassium permanganate. Upon arrival, 
chicks were weighed individually and assigned to treatment 
groups. No vaccinations or antibiotics were administered 
during the trial. To reduce transportation stress, jaggery-
mixed water was provided on day one, followed by Groviplex 
(15 ml 100 birds-1 day-1) and Vimerol (5 ml 100 birds-1 day-1) 
in drinking water for three days.

Experimental diets were formulated for starter (1–3 weeks) 
and finisher (4–5 weeks) phases as per Anonymous (2013) 
standards. Feed ingredients were analyzed (Anonymous, 
2005), and oregano (Origanum vulgare) essential oil was 
supplemented at 75 mg kg-1 (T1), 150 mg kg-1 (T2), and 225 
mg kg-1 (T3) levels. Group T0 received the basal diet without 
supplementation. Clean drinking water was provided ad 
libitum. Measured quantities of feed were offered daily, 
and leftover feed was weighed weekly.

For nutrient utilization, dry matter (DM), crude protein 
(CP), and ether extract (EE) intake, outgo, and digestibility 
were recorded. Feed was offered, and the residue was 
measured to calculate intake. Faecal samples were collected, 
dried, and analyzed for proximate principles. Nutrient 
balance and metabolizability were computed using standard 
formulas.

At six weeks of age, blood samples were collected from the 
wing vein. For haematological analysis (Hb, PCV, TEC, 
TLC), samples were collected in heparinized vials and 
analyzed using a semi-automatic haematology analyzer 
(Mindray BC–2800 Vet). For biochemical parameters (total 
protein, albumin, globulin, cholesterol, ALT, AST), blood 
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was collected in non-heparinized tubes, serum separated by 
centrifugation (3000 rpm for 10 min), and stored at -20°C 
until analysis using diagnostic kits in a semi-automated 
analyzer.

Data were analyzed using one-way ANOVA under a 
Completely Randomized Design (CRD) as per Snedecor 
and Cochran (1994). Differences among treatment means 
were tested using Duncan’s Multiple Range Test (DMRT).

3.   RESULTS AND DISCUSSION

3.1.  Nutrient utilization

The effect of dietary supplementation of oregano (Origanum 
vulgare) essential oil on nutrient utilization in broiler quails 
is presented in Table 1. Dry matter (DM), crude protein 
(CP), and ether extract (EE) intake, outgo, balance, and 
metabolizability were significantly influenced (p<0.01) by 
increasing levels of oregano oil.

Dry matter intake, balance, and metabolizability were 
highest in T3, followed by T2 and T1, with the lowest 
values in the control group. Crude protein intake, balance, 
and metabolizability also showed a similar trend, with T3 
outperforming other groups significantly (p<0.01). Ether 
extract intake and balance increased with higher oregano 
oil levels, although outgo was statistically non-significant 
(p>0.05). Metabolizability of ether extract was significantly 
higher in T2 and T3 compared to T0 and T1, but the 
difference between T2 and T3 was non-significant.

The improvement in nutrient digestibility with increasing 
oregano oil levels may be attributed to enhanced enzymatic 
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activity and better gut absorption. Oregano oil has been 
reported to improve total tract apparent nutrient digestibility 
and caecal microflora (Attia et al., 2017). These findings 
align with Attia et al. (2017), who observed improved 
digestibility in broilers supplemented with a blend of plant 
extracts, including oregano, fenugreek, chamomile, and 
fennel. Similar results were reported by Ding et al. (2020) 
in ducks, where oregano essential oil significantly enhanced 
nutrient utilization.

3.2.  Haematological parameters

The effect of dietary supplementation of oregano (Origanum 
vulgare) essential oil on haematological parameters in 
broiler quails is presented in Table 2. Haemoglobin (Hb), 
total erythrocyte count (TEC), and total leucocyte count 
(TLC) were significantly affected by treatment levels, 
whereas packed cell volume (PCV) remained statistically 
non-significant (p>0.05).

Haemoglobin and TEC values were significantly higher 
(p<0.01) in T3 compared to control, indicating improved 
erythropoiesis, possibly due to the antioxidant properties 
of carvacrol and cineole. TLC values were highest in the 
control group, with T3 showing a significant reduction 
(p<0.05), potentially due to reduced inflammatory response. 
PCV values did not differ significantly among groups. 
These findings are consistent with Yesilbag et al. (2012), 
who reported increased Hb and haematocrit values in 
quails supplemented with volatile oil mixtures. Conversely, 
Méndez Zamora et al. (2017) found no significant changes 
in haematological indices with Mexican oregano oil 

Table 1: Effect of dietary supplementation of oregano essential oil on nutrient utilization in broiler quails

Particulars Group T0 Group T1 Group T2 Group T3 p value Significance

Intake 25.74±0.005d 25.78±0.005c 26.20±0.008b 26.54±0.005a 0 **

Outgo 8.89±0.005a 8.64±0.011b 8.26±0.005c 7.83±0.005d 0 **

Balance 16.85±0.01d 17.14±0.005c 17.94±0.01b 18.71±0.00a 0 **

Metabolizability 65.46±0.02d 66.48±0.03c 68.48±0.03b 70.49±0.01a 0 **

Crude protein (%)

Intake 5.13±0.005d 5.49±0.005c 5.57±0.005b 5.63±0.005a 0 **

Outgo 1.29±0.005a 1.28±0.005a 1.29±0.005a 1.24±0.005b 0.001 **

Balance 3.84±0.005d 4.19±0.005c 4.28±0.005b 4.39±0.005a 0 **

Metabolizability 74.85±0.028d 76.32±0.024c 76.84±0.024b 77.97±0.022a 0 **

Ether extract (%)

Intake 0.70±0.005d 0.78±0.005c 0.81±0.005b 0.85±0.005a 0 **

Outgo 0.18±0.005 0.18±0.011 0.15±0.005 0.16±0.005 0.064 NS

Balance 0.52±0.01c 0.60±0.01b 0.65±0.006a 0.69±0.00a 0 **

Metabolizability 74.26±1.03b 76.89±1.65b 80.98±0.20a 81.18±0.55a 0.003 **

Superscripts a, b, c, d indicate significant differences within rows (p<0.05, p<0.01); NS: Non-significant
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Table 2: Effect of dietary supplementation of oregano 
essential oil on haematological parameters in broiler quails

Particular Group

T0 T1 T2 T3

Haemoglobin** (g dl-1) 13.00± 
0.10d

13.50± 
0.20c

14.09± 
0.20b

14.55± 
0.05a

PCV (%) 31.16± 
1.04

32.50± 
0.28

32.66± 
1.52

34.36± 
0.73

TEC** (million mm-3) 2.42± 
0.08c

2.69± 
0.05b

3.11± 
0.06a

3.18± 
0.08a

TLC* (×103 mm-3) 23.16± 
0.17a

22.88± 
0.05ab

22.76± 
0.12ab

22.55± 
0.07b

Superscripts a, b, c, d indicate significant differences within 
rows (p<0.05, p<0.01)

supplementation. A study conducted in the poultry birds 
in Bangladesh also reported that feeding oregano (5 g kg-1) 
resulted in increase of Hemoglobin, TEC and PCV (Khatun 
et al., 2025).

3.3.  Biochemical parameters

The effect of oregano essential oil supplementation on serum 
biochemical parameters is presented in Table 3. AST and 
ALT levels decreased significantly (p<0.01) with increasing 
supplementation, indicating improved liver function. 
Total protein and globulin levels increased significantly 
(p<0.05), while albumin and A:G ratio remained unaffected. 
Cholesterol levels declined significantly (p<0.01) in treated 
groups.

Table 3: Effect of dietary supplementation of oregano 
essential oil on biochemical parameters in broiler quails

Particulars Groups

T0 T1 T2 T3

AST** (IU l-1) 213.33± 
3.17a

185.66± 
3.38b

174.66± 
3.84b

160± 
4.04c

ALT** (IU l-1) 29.93± 
0.82a

26.8± 
0.81a

22.66± 
0.92b

19.26± 
0.86c

Total protein* (g 
dl-1)

3.82± 
0.11b

3.90± 
0.09b

3.95± 
0.03b

4.3± 
0.17a

Albumin (g dl-1) 2.53± 
0.06

2.45± 
0.06

2.50± 
0.07

2.45± 
0.08

Globulin* (g dl-1) 1.29± 
0.13b

1.45± 
0.09b

1.44± 
0.10b

1.84± 
0.09a

A/G ratio 2.01± 
0.26

1.70± 
0.15

1.75± 
0.18

1.33± 
0.04

Cholesterol* (mg 
dl-1)

211.20± 
1.4a

190.60± 
2.53b

188.13± 
0.98b

182.44± 
3.34c

Superscripts a, b, c indicate significant differences within 
rows (p<0.05, p<0.01)

The reduction in AST and ALT values in T3 suggests 
hepatoprotective effects of thymol, consistent with findings 
by Giannenas et al. (2014). Similar trends were reported 
by Khaksar et al. (2012) who observed improved protein 
profiles and reduced cholesterol in birds supplemented 
with oregano and thyme essential oils. Farouk et al. (2020) 
also reported enhanced serum protein and globulin levels 
at higher oregano oil inclusion rates.

4.   CONCLUSION

Dietary supplementation of oregano (Origanum vulgare) 
essential oil exerted beneficial effects on nutrient 

utilization, haematological, and biochemical parameters in 
broiler quails. Birds supplemented with 225 mg kg-1 oregano 
oil (T3) showed improved haemoglobin concentration, total 
erythrocyte count, and total leucocyte count. Serum AST, 
ALT, and cholesterol levels were significantly reduced, 
while total protein and globulin concentrations increased 
proportionately. Based on these findings, oregano essential 
oil at 225 mg kg-1 diet may be recommended for improving 
physiological health and metabolic efficiency in broiler 
quails.
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