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Statistical analyses showed that thyme
supplementation produced significant (P < 0.05)
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inclusion rate. Parameters of lipid-profile also showed
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aminotransferase (AST), were within the normal
physiological range, which showed that liver
functioning was not harmed.

In general, the addition of thyme powder at a
0.75 percent inclusion level to the diet improved the
hematological as well as the specific biochemical
parameters without damaging the hepatic integrity.
Therefore, thyme powder can be considered to have an
effective natural feed additive with physiological and
immunological effects to Japanese quail.

Keywords: Powdered thyme, Japanese quail,
Hematological, biochemistry, Lipid.

Introduction

The gradual ban on antibiotic growth promoting agents in rearing of poultry has also spurred the
interest of developing natural alternatives which can increase the productivity of poultry besides
ensuring that their health is not endangered by the presence of the drug in their bodies. The use
of phytogenic feed additives (mainly medicinal and aromatic plants) has been identified as
having antimicrobial, antioxidant and immunomodulatory effects, and as a result of this, the
effect has attracted a lot of scholarly interest due to the documented effects (Greathead, 2003;
Franz et al., 2010). The most promising of them has become thyme ( Thymus vulgaris ), as a
natural supplement in the diet of poultry.

Thymol and carvacrol, the phytochemical compounds of thyme, have strong antimicrobial and
antioxidants properties (Bozin et al., 2006). These compounds selectively favour the gut health
by suppressing the growth of pathogenic bacteria and enhancing the growth of the beneficial
microflora thus increasing the absorption of nutrients and causing physiological responses
(Jamroz et al., 2006). There is a direct connection between a better immunological condition,
greater metabolic efficiency, and a better gut integrity of poultry (Mountzouris et al., 2011).

Thyme has also been reported to have an effect on lipid metabolism and blood biochemistry as
well as possessing antimicrobial properties. Essential oils and phenolic compounds of thyme
have the power to inhibit lipid peroxidation and improve serum lipid profile in poultry (Placha et
al., 2014). Furthermore, it has been established that herbal feed supplements could increase the
secretion of enzymes in the digestive system, protein consumption, and, as a result, positively
affect haematological indices (Ozek et al., 2011). The reason is that the academic interest in
natural bioactive compounds is growing due to the presence of such strong antioxidant properties
and the existence of a wide range of therapeutic possibilities, which will lead to their use in
nutrition and biomedical studies in the future (Mhamad et al., 2025; Mhamad and Palani, 2025).

Japanese quail (Coturnix coturnix japonica) is a commercially important poultry species that is
marked with fast growth rate, low maturity and high productivity. Quail have often been used as
model organisms in the assessment of the physiological and biochemical implications of dietary
intervention due to their short life-history and relative lack of sensitivity to changes in diet
(Minvielle, 2004). As a result, this study on the impact of thyme powder supplementation on
haematology and biochemistry of Japanese quail has a scientific and practical implication.

Even though various studies have been done to determine the impact of thyme on broiler
chickens, there is limited information on the effects of thyme to haematological parameters of
Japanese quail, especially when they are kept in production environments in this country. Based
on this, this paper set out to determine the impact of different levels of dietary inclusion of thyme
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powder (0.5, 0.75, and 1%w/w) on haematological, biochemical, lipid profile and hepatic
enzyme parameters in Japanese quail.

Materials and Methods

Research was done in the Animal Production Fields of the College of Agriculture, University of
Kirkuk. The experimental group was a total of sixty-four juvenile Japanese quail ( Coturnix
coturnix japonica ) with an average of forty five days of age.. There was a completely
randomized design (CRD) of these birds, who were randomly assigned to four dietary treatment
groups. Every treatment had four replicas with four birds in each replicate making a total of
sixteen birds. The experiment took a duration of eight weeks (56 days). Birds were kept in
similar environmental and management conditions and fed and watered ad libitum.

The fundamental feeding of the Japanese quail was developed as per the National Research
Council (1994) requirements. Wheat, soybean meal (47 O percent crude protein) and corn were
the main sources of energy and protein. It was supplemented with a vegetable oil to adjust values
of metabolifiable energy. Limestone and monocalcium phosphate were also incorporated
respectively, to serve the calcium and phosphorus requirements. Furthermore, an enzyme
mixture and toxin binder was added to increase the nutrient utilization and feed safety. To
provide the necessary level of vitamins and other necessary micro constituents, a vitamin-
mineral mixture was also added.

Proximate analysis of the basal diet constituted about 23 per cent crude protein and 3,000 kcal kg
-1 metabolizable energy. This composition had also 1.05% available calcium, 0.50% available
phosphorus, 0.21% available sodium, 1.46% available Lysine, 0.60% available methionine,
4.03% crude fat and 2.82% crude fiber. These are the same values as those which provide the
optimum standards of physiological performance of Japanese quail.

The treatments were as follows; T1 Basal diet, T2 Basal diet + 0.5% thyme powder, T3 Basal
diet + 0.75% thyme powder and T4 Basal diet + 1.0% thyme powder. The powdered thyme was
mixed well in the basal diet before administration.

Blood samples of the brachial vein of each bird in each replicate were collected at the end of the
experimental period (56 days) using sterile disposable syringes. About 3mL of blood was
collected each bird. Some of the samples were moved to EDTA-treated tubes as an anticoagulant
to complete the hematological analyses and the rest to plain tubes to permit separation of seras.
The storage of the biochemical parameters was at -20 deg C in serum after centrifugation at 3000
rpm over 15 minutes.

Hematological parameters that were measured were red blood cells (RBCs), white blood cells
(WBCs), hemoglobin (Hb), packed cell volume (PCV), leukocyte differentials on bone marrow,
and the ratio of heterophil to lymphocyte (H/L). Biochemical parameters in serum like total
protein, albumin, globulin, albumin/globulin (A/G) ratio, uric acid, total cholesterol,
triglycerides, low-density lipoprotein (LDL), high-density lipoprotein (HDL), and hepatic
enzymes (ALT and AST) were measured with the help of commercial diagnostic kits according
to the instructions of the manufacturer and analyzed by the automated biochemical analyzer
(Accent-200, Cormay, Poland).

The data were analyzed statistically with the help of the Statistical Analysis System (SAS, 2004).
Duncan Multiple Range Test (Duncan, 1955) was used to compare treatment means at a
significance level of P=0.05.

Results
Hematological Parameters

Table 1 gives the dietary supplementation results of thyme powder on the hematological
parameters of Japanese quail. The counts of red blood cells (RBC) did not find any statistically
significant difference in the experimental groups. There was a significant influence on packed
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cell volume (PCV) (P <0.05) with the highest PCV in treatment T3 (0.75mg thyme), then in T2,
and the lowest PCV in the control treatment T1. All thyme-supplemented groups (T2, T3 and
T4) compared to the control had significant increases in hemoglobin levels, (Hb). The white
blood cell (WBC) was significantly different with the highest count being T3, T4 and T2
respectively with the lowest being T1. The percentage of heterophils and heterophil/lymphocyte
(H/L) ratio did not show any statistically significant differences in treatment. On the other hand,
T3 had a significant percentage of lymphocytes compared to the other treatments but monocyte
percentage was significantly lower in T3 than in the other groups. Supplementation of thyme did
not have a substantial impact on the percentage of eosinophils.

Serum Biochemical parameters.

Table 2 is a summary of the serum biochemical parameters. There were no significant changes in
total protein and albumin, globulin/albumin (A/G) ratio, and uric acid, which can be attributed to
the dietary thyme supplementation. The treatments had a considerable (P <0.05) impact on the
total cholesterol (TC); T2 showed the highest level of TC, whereas T3 had a low level of TC,
which is close to that in the control group.

Serum Lipid Profile

Table 3 represents the effects of addition of thyme powder on serum lipid fractions. The
interventions had a significant impact (P <0.05) on the level of low-density lipoprotein (LDL)
with the highest level recorded in T4 and T2 and lowest in the control group. The level of high-
density lipoprotein (HDL) was significantly elevated in T3 when compared to the other
treatments. The TG peaks were noted in T3, and then in T2, with the highest values of the TG
covered by the control group.

Liver Enzymes

Table 4 displays the liver enzymes (ALT and AST). It did not find any significant difference in
the alanine aminotransferase (ALT) activity in reaction to the supplementation with thyme. The
treatment had a significant impact on the activity of aspartate aminotransferase (AST) (P 0.05);
the minimal levels of AST were observed in T4, and the highest concentration was observed in
T2, where T3 and T1 yielded intermediate values.

Table 1: Impacts of Dietary Supplementation with Thyme ( Thymus vulgaris )Powder on
Hematological parameters in Japanese Quail (Means + SE).

Parameter T1 T2 T3 T4
RBCs (x10 / ) 2.44%0.16 2.45:0.11 2.46+0.30 2474011
PCV (%) 2570+0.55¢c | 28.4040.89b | 30.66=2.07a | 2650152 hc
Hb (g/d) 6.68:0.150 | 9.90+0.47a | 11.04%2.04a | 10.08+L16a
WBCs (x10/pl) 3 | 18.20+1.09¢ | 25.01x2.00b | 31.40+1.7a | 28.20£2.28b
Heterophil (%) 8.05+0.71 8.70+1.64 8.80+1.41 9.50+2.07
Lymphocyte (%) 70.60£0.89 bc | 72.00£1.22 bc | 75.40+2.07a | 73.20£1.48¢c
HIL ratio 0.11+0.01 0.12+0.03 0.10£0.02 0.13%0.03
Monocyte (%) | 16 05+1.00a | 14.604058a | 11.40+1.81b | 15.300.84 a
Eosinophil (%) 2.40%0.55 2.60+1.14 2.20+0.45 2.00£0.71

Notes: The values are presented in terms of means+ standard error (SE).

The means in the same row that will have different superscript letters (a, b, c¢) are said to be very
different at P = 0.05 according to the Duncan multiple range test (Duncan, 1955).

T1 and T4 are the basal diet and the basal diet plus 0.5 and 1 percent thyme powder respectively.
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RBCs = Red blood cells; WBCs = White blood cells; PCV = Packed cell volume; Hg =
Hemoglobin; H/L ratio = Heterophil-to-lymphocyte ratio.

Table 2: Effect of Dietary Thyme (Thymus vulgaris) Powder Supplementation on Serum

Biochemical Parameters of Japanese Quail (Means + SE)

Parameter T1 T2 T3 T4
TP (gm/dL) 4,12+ 0.52 4.39+0.39 4.84+0.88 4.17+0.53
Alb (gm/dL) 2.32+ 0.54 2.15+0.89 2.13+0.63 1.44+0.58
Glob (gm/dL) 1.95+ 0.45 2.24+0.32 2.51+0.60 2.32+0.51
A/G 1.52+ 0.78 0.98+0.46 1.02+0.55 1.10+0.71
UA (mg/dl) 9.66+0.05 8.92+1.62 9.81+0.88 8.78+0.40
TC (mg/dl) 100.364+6.73 ¢ | 125.78+6.69a | 95.11+6.74b | 106.35+7.32 cb

Notes: The values are in terms of means plus standard error (SE). The letters included in the
form of superscripts (a, b, ¢) show statistically significant differences between the rows with P =
0.05, depending on the Multiple Range Test (Duncan, 1955). T1 is a control condition of a
regular basal diet that was not supplemented with thyme powder; T2 is the basal diet
supplemented with thyme powder 0.5; T3 is the basal diet supplemented with thyme powder
0.75; T4 is the basal diet supplemented with thyme powder 1. TP= total protein; Alb= albumin;
Glob= globulin; A/G= albumin/globulin ratio; UA= uric acid; TC= total cholesterol.

Table 3: Effect of Dietary Thyme (Thymus vulgaris) Powder Supplementation on Serum
Lipid Profile of Japanese Quail (Means + SE)

Parameter T1 T2 T3 T4

LDL (mg/dl) 68.69+3.87 ¢ 95.51+4.19b | 75.61+4.87 cb | 94.115+4.59 a
HDL (mg/dl) 36.68+2.21 ¢ 39.80+7.85 b 43.30+4.57a | 40.51+2.66 bc
TG (mg/dl) 45,59+2.60 ¢ 55.89+4.22 b 61.77+456 a | 49.48+3.70 bc

Mean values are discussed as mean standard error (SE).

Means in each row, identified by separate superscript letters (a, b, c), are considered significantly
different at P = 0.05 as shown by Duncan Multiple Range Test (Duncan, 1955).

T 1 refers to the basal diet without thyme powder (control); T 2 refers to the basal diet plus 0.5
per cent thyme powder; T 3 refers to the basal diet plus 0.75 per cent thyme powder; T 4 refers to
the basal diet plus 1 per cent thyme powder.

LDL is an abbreviation of low density lipoprotein.
The high-density lipoprotein is known as HDL.
TG denotes triglycerides.

Table 4: Effect of Dietary Thyme (Thymus vulgaris) Powder Supplementation on Liver
Enzyme Activity (ALT and AST) in Japanese Quail (Means * SE)

Parameter T1 T2 T3 T4
ALT (U/L) 63.66+2.56 64.31+2.53 65.05+2.82 64.82+2.71
AST (U/L) 360.93+ 2.07ab | 369.69+3.67 a | 362.27+3.88ab | 334.65+2.76 C

Note: The values are represented in terms of means along with the standard errors (SE).

Means that have discrete superscript letters (a, b, c) are significantly different at the 0.05 level of
significance as calculated using Multiple Range Test by Duncan (Duncan, 1955).

T1 represents a control diet which comprises of the basal formulation but excludes the presence
of thyme powder.
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T2 refers to a basal feed that has 0.5% powdered thyme.

T3 refers to the simple diet that contains 0.75 percent of thyme powder.
T4 represents a low-energy diet and added with 1% thyme powder.
The name of alanine aminotransferase is abbreviated as ALT.

AST is an abbreviation of aspartate aminotransferase.

Discussion

In the current research, the effects of dietary supplementation with the powder of the thyme
(Thymus wvularis) on hematological and biochemical variables in Japanese quail were
investigated. The findings showed that moderate supplementation especially at 0.75 3 (T3) had
positive effects on various blood measurements without causing negative liver outcomes.

There were notable increases in hemoglobin concentration (Hb), packed cell volume (PCV), and
white blood cell (WBC) counts in the thyme-supplemented groups with the most notable
increase being in T3. These modifications indicate an improved response of hematopoiesis and
immune competence. These positive changes can literally be explained by biologically active
substances of thyme, which are predominantly thymol and carvacrol and have strong antioxidant
and antimicrobial effects (Burt, 2004). It is stated that antioxidants can alleviate oxidative stress
in erythrocyte and provide a positive effect on poultry hematology (Surai, 2014). Similar impacts
of thyme supplement on hematological indices have been reported in broilers (Al-Kassie, 2009;
Toghyani etal.,2010), which suggests that thyme could increase marrow activity and
immunological effectiveness.

The significant percentage of lymphocyte in T3 also highlights the immunomodulatory effect of
thyme. The adaptive immunity is characterized by lymphocytes and the increase in the number
of lymphocytes signifies a better immune condition. On the other hand, heterophil/lymphocyte
(H/L) ratio did not significantly change which showed that heterophil supplementation did not
cause physiological stress. H/L ratio is an established measure of poultry stress (Gross &
Siessel,,1983), and its consistency is, therefore, a measure of good welfare.

In terms of serum biochemical parameters, no significant changes in the level of total protein,
albumin, globulin or uric acid were indeed observed to change due to dietary treatment with
thyme indicating that thyme supplementation is not associated with protein metabolism or
kidney functioning. The same results were obtained by Toghyani et al. (2010) who have reported
no harmful effects on serum protein fractions in thyme-fed broilers.

Moderate supplementation (0.75% cholesterol) statistically decreased total cholesterol levels;
this included level gave a more desirable lipid profile than the higher levels of inclusion. The
phenolic compounds of thyme are also reported to have hypocholesterolemic effects which
might be due to inhibition of the hepatic cholesterol production and increase in the bile acid
secretion (Lee etal.,2003). Lipid metabolism and lipid peroxidation as indicated by phytogenic
additives in poultry have been researched as well (Botsoglou et al., 2002; Windisch et al., 2008).
The significant rise in the high-density lipoprotein (HDL) cholesterol in T3 is believed to be
beneficial, because HDL counteracts the reverse cholesterol transportation. Thyme
supplementation did not cause significant lipid imbalances although there were changes in the
level of low-density lipoprotein (LDL) in relation to various treatments. These results are in
concordance to the perception that lower levels of phytogenic additives can be more effective as
compared to higher levels (Hashemi and Davoodi, 2011).

The activities of hepatic enzymes (ALT and AST) did not deviate significantly, and there were
no significant changes in the treatment. The fact that AST had reduced in T4 indicates that liver
integrity was maintained after thyme supplementation. The safety of thyme in the experimented
levels is supported by the stability of liver enzyme activity, which is also supported by other past
studies to investigate the effects of herbal feed additives on poultry diets (Hashemi and Davoodi,
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2011).

Altogether, the data demonstrates that dietary supplementation in the form of thyme powder 0.75
per cent improves hematological indicators, strengthens immune system, and positively changes
certain lipid indicators in Japanese quail without affecting the functioning of the liver. Such
positive impacts are probably due to the antioxidant, antimicrobial and metabolic regulatory
properties of the bioactive compounds in thyme.

Conclusion

This paper demonstrates high positive results of oral administration of a Thymus vulgaris
powder dietary supplement on a range of hematological and biochemical parameters in Japanese
quail without any adverse effect on hepatic functioning. The inclusion level of 0.75% thyme
powder has shown the best results with a significant increase in hemoglobin concentration,
packed cell volume, white blood cell count, lymphocyte percentage, and HDL. In addition,
thyme supplementation had no effect on total protein or liver enzyme activity, which indicated
that the supplement was safe at the administered concentrations. Therefore, it can be
recommended to use 0.75 percent thyme powder as a natural feed additive to improve
physiological and immune conditions in Japanese quail.
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