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ABSTRACT 

This study was conducted at the Agricultural Research and Experimental 

Station (Ruminant Raheb), College of Agriculture, University of Kirkuk, from 

July 22, 2025, to October 20, 2025, for a period of 91 days. Using sixteen local 

male lambs, aged 3–4 months with an average initial body weight of 24.878 kg, 

were used in the experiment. The animals were randomly allocated into four 

experimental treatments, with four lambs per treatment, according to a 

Completely Randomized Design (CRD). The treatments were as follows: the 

first treatment served as the control (without additives); the second treatment 

included thyme powder at a level of 6 g/kg feed; the third treatment included 

rosemary powder at 6 g/kg feed; and the fourth treatment included cinnamon 

powder at 6 g/kg feed.  

Productive traits measured included feed intake, body weight gain, feed 

conversion ratio, and feed efficiency. In addition, several biochemical blood 

parameters were evaluated, including glucose, cholesterol, total protein, 

triglycerides, and the liver enzymes ALT and AST. The data were statistically 

analyzed using a Completely Randomized Design (CRD), and the means were 

compared using Duncan’s Multiple Range Test (1955) within the SAS 

statistical software package (2001).  

The results indicated that the rosemary treatment showed a significant (P ≤ 

0.05) improvement in feed intake and final body weight. However, no 

significant differences were observed among treatments in body weight gain or 

feed conversion efficiency. The findings also revealed significant effects of 

some plant additives on biochemical blood parameters cinnamon 

supplementation increased blood glucose levels, thyme supplementation 

resulted in the highest triglyceride levels, while rosemary supplementation 

increased the activity of liver enzymes Alanine Aminotransferase (ALT) and 

Aspartate Aminotransferase (AST) within normal physiological ranges.  
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1.1 Introduction  

Sheep occupy a leading position 

among agricultural livestock in Iraq, 

and their continued production is vital 

for maintaining their future 

significance due to population growth 

and the escalating demand for meat 

particularly lamb [1]. Meat and meat 

product form are an important part of 

human diet as well as an important of 

a wide range of nutrient. [2]. Given 

the risks associated with the use of 

certain antibiotics and their serious 

side effects, the popularity of herbal 

feed additives in animal production is 

increasing. Plant extracts, essential 

oils, leaves, seeds, and herbal plants 

are characterized by antimicrobial and 

antioxidant properties [3]. Medicinal 

plants are used as natural supplements 

to maintain animal health and avoid 

diseases [4]. Among the most 

significant of these plants is Thyme 

(Thymus vulgaris), an aromatic herb 

belonging to the Lamiaceae family 

[5]. . It contains essential compounds 

such as thymol, flavonoids, carvacrol, 

phenols, volatile oils, and tannins [6]. 

The active ingredients in thyme such 

as thymol, carvacrol, and various 

acids endow the plant with high 

therapeutic potential, including the 

ability to resist bacteria and fungi [7]. 

Thyme has demonstrated excellent 

activity in maintaining animal health 

[8]. Furthermore, its use as a powder 

or oil in feed has shown a positive 

effect on weight gain and body mass 

improvement [9] another medicinal 

plant is Rosemary (Rosmarinus 

officinalis), an aromatic herb also 

belonging to the Lamiaceae family, 

which flourishes in diverse regions 

worldwide [10]. Studies have 

indicated that rosemary possesses 

antioxidant and antimicrobial 

properties [11] [12]. as well as anti-

inflammatory effects [13]. These anti-

inflammatory and antioxidant effects 

are attributed to compounds such as 

carnosol, carnosic acid, rosmarinic 

acid, ursolic acid, oleanolic acid, 

hesperidin, and micromeric acids [14] 

[12]. Research suggests that rosemary 

Performance, production traits, and 

certain biochemical blood parameters 

in  

Lambs, indicating its potential to 

improve animal growth and overall 

health [15]. 

Additionally, Cinnamon 

(Cinnamomum) is a tropical tree 

belonging to the Lauraceae family, 

whose bark is used as a spice and 

remains one of the most important 

spices used daily worldwide [16]. It is 

characterized by bioactive 

components, most notably 

cinnamaldehyde, which possesses 

potent antimicrobial and antioxidant 

properties [17] [18]. The biochemical 

characteristics of blood constitute 

important tools for assessing general 

health status and the metabolic 

efficiency of the animal, as they 

reflect the effectiveness of metabolic 

processes, liver functions, and the 
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body's response to various feed 

additives. These characteristics 

include measuring levels of glucose, 

total protein, cholesterol, and 

triglycerides, in addition to 

monitoring the activity of liver 

enzymes such as Alanine 

Aminotransferase (ALT) and 

Aspartate Aminotransferase (AST) 

which are considered vital indicators 

for determining metabolic efficiency 

and internal organ functions [19][20]. 

Furthermore, changes in these 

indicators may indicate the effect of 

active plant compounds in improving 

nutrient absorption, reducing 

oxidative stress, and enhancing the 

biological performance of the animal 

[21][22]. 

1.2 Materials and Methods. 

1.2.1 Date of the experiment 

This study was conducted at the 

ruminant Raheb of the Agricultural 

Research and Experimental Station in 

Al-Sayyada region, affiliated with the 

College of Agriculture, University of 

Kirkuk. The experiment lasted for 91 

days, from July 22, 2025, to October 

20, 2025. 

1.2.2 Experimental Design 

Sixteen local male lambs, aged 

between 3–4 months with an average 

initial body weight of 24.878 kg, were 

used in this experiment. The lambs 

were housed in a semi-open shaded 

facility consisting of 16 individual 

pens (1.65 × 1.9 m) Each pen was 

equipped with a water drinker, a hay 

feeder, and a concentrate feeder. The 

lambs were randomly assigned to four 

experimental treatments, with four 

lambs per treatment. Each lamb was 

individually separated within its group 

using wire mesh partitions to prevent 

direct contact. The experimental 

groups were subjected to dietary 

supplementation with thyme, 

rosemary, and cinnamon powders 

throughout the 91-day experimental 

period. The treatments were as follows: 

1. T1 (Control): Basal diet without 

additives. 

2. T2: Basal diet supplemented with 

thyme powder at 6 g/kg feed. 

3. T3: Basal diet supplemented with 

rosemary powder at 6 g/kg feed. 

4. T4: Basal diet supplemented with 

cinnamon powder at 6 g/kg feed.  

1.2.3 Productive Traits 

1. Measurement of Lambs Weights 

All lambs were weighed weekly in the 

morning before feeding using a 

rechargeable electronic scale equipped 

with a display, with a capacity of 300 

kg and a sensitivity of ±50 g. 

2. Recording Feed Intake  

Feed intake for all treatments was 

measured weekly by subtracting the 

remaining feed from the total amount 

offered to the lambs until the end of the 

experiment. 
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3. Feed Intake Rate  

The feed intake rate was estimated by 

dividing the total feed consumed by the 

number of days of the experiment for 

each treatment. 

4. Recording Weight Gain  

Weight gain was calculated by 

subtracting the initial weight at the 

beginning of the week from the final 

weight at the end of the week. 

5. Weight Gain Rate  

The weight gain rate was estimated by 

dividing the total weight gain (final 

weight minus initial weight) by the 

number of days of the experiment for 

each treatment.  

6. Feed conversion ratio (FCR)  

was calculated by dividing the daily 

feed intake by the daily weight gain, as 

shown in the following equation:  

Feed Conversion Ratio = Daily Feed 

Intake (kg) / Daily Weight Gain (kg) 

7. Feed Conversion Efficiency  

Feed conversion efficiency was 

estimated by dividing the daily weight 

gain by the daily feed intake for each 

treatment, as shown in the following 

equation:  

Feed Conversion Efficiency = Daily 

Weight Gain (g) / Daily Feed Intake 

(g) 

 8. Lamb Performance Index  

The lamb performance index was 

recorded using the following equation:                                                                                          

Lamb Performance Index = Final Body 

Weight / Feed Conversion Ratio 

1.2.4 Blood Collection Method 

Blood samples were collected from the 

jugular vein on day 91 (the final day of 

the experiment) using disposable 

syringes. Approximately 3 ml of blood 

was drawn from each lamb and placed 

into tubes free of anticoagulant. The 

samples were left for about 20 minutes 

at room temperature (25°C), after 

which they were centrifuged using a 

centrifuge at 3500 rpm for 

approximately 15 minutes to obtain the 

serum. 

1. Glucose  

The glucose level in blood plasma was 

measured using several ready-to-use 

kits from the Swiss company 

AGAPPE, and the samples were read 

using an automatic chemical analyzer 

of Chinese origin from BioBase, using 

the enzymatic method at a wavelength 

of 500 nanometers.  

The following equation was applied to 

calculate glucose concentration 

(mg/dl): 

Glucose level = (Absorbance of sample 

/ Absorbance of standard solution) × 

100  

2. Cholesterol  
The level of cholesterol in blood 

plasma was estimated using several, 

ready-made kits from Spanish 
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company (LINEAR), and the samples 

were read using an automatic 

biochemical analyzer made in China 

by BioBase using the enzymatic 

method at a wavelength of 500 nm. 

The following equation was applied to 

calculate the cholesterol level (mg/dl): 

 

Cholesterol level = (Absorbance of 

sample / Absorbance of standard 

solution) × 200 

3. Total Protein 

The level of total protein in blood 

plasma was estimated using several 

ready-made estimation kits from the 

Swiss company (AGAPPE), and the 

samples were read using an automatic 

chemical analyzer of Chinese origin 

from BioBase, using the enzymatic 

method at a wavelength of 500 nm.  

The following equation was applied to 

calculate total protein concentration 

(mg/dl): 

Total protein level = (Absorbance of 

sample / Absorbance of standard 

solution) × 6  

4. Triglycerides 

The level of triglycerides in blood 

plasma was estimated using several, 

ready-made kits from the Spanish 

company (LINEAR), and the samples 

were read using a Chinese-made 

automatic chemical analyzer from 

BioBase by the enzymatic method at a 

wavelength of 500 nanometers. The 

following equation was applied to 

calculate the triglyceride level (mg/dl): 

Triglyceride level = (Absorbance of 

sample / Absorbance of standard 

solution) × 200  

 

5. Alanine Aminotransferase (ALT)  
The level of alanine aminotransferase 

(ALT) enzyme in blood plasma was 

measured using ready-made kits from 

the French company (Blolabo), and the 

samples were read using an automatic 

chemical analyzer of Chinese origin 

from BioBase. The measurement 

principle is based on the enzyme 

catalyzing the transfer of an amino 

group between alanine and α-

ketoglutarate to form pyruvate and 

glutamate, where the resulting 

pyruvate reacts in the presence of a 

coenzyme with the reducing agent 

NADH, leading to a decrease in 

absorbance due to the oxidation of 

NADH. This decrease was measured at 

a wavelength of 340 nm [23]. 

6. Aspartate Aminotransferase 

(AST) 

The level of Aspartate 

Aminotransferase (AST) enzyme in 

blood plasma was measured using 

several ready-made kits from the 

French company Blolabo, and the 

samples were read using a Chinese-

made automated chemistry analyzer 

from BioBase. The principle of the 

method is based on the enzyme 

catalyzing the transfer of the amino 

group between aspartate and α-

ketoglutarate to form oxaloacetate and 

glutamate, then the resulting 
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oxaloacetate reacts with a helper 

enzyme in the presence of the reducing 

agent NADH. The decrease in 

absorbance was measured at a 

wavelength of 340 nanometers [23].  

1.2.5 Statistical Analysis 

Data analyzed using a Completely 

Randomized Design (CRD) to evaluate 

the effects of treatments on the studied 

parameters. Differences among 

treatment means were determined 

using Duncan’s Multiple Range Test 

(Duncan, 1955). Statistical analysis 

was performed using the Statistical 

Analysis System (SAS, 2001) which 

used to examine the statistics in 

accordance with the following 

statistical pattern [24] according to the 

following  

Mathematical model: 

Yij=μ+Ti+eij  

Where: 

Yij = the observation j value for 

treatment i.  

μ = the overall mean of the examined 

trait.  

Ti = the impact of treatment i. 

eij = the experimental error that is 

presumed be normally and 

independently distributing with a mean 

of zero and equivalent variance of σ²e. 
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Table (1): Ingredient Composition and Chemical Analysis of the Diet Components 

(%)

The chemical composition of the diet was calculated according to [25]

 

1.3 Results and Discussion 

1.3.1 Feed intake: 

The results presented in Table (2) 

indicate that the inclusion of thyme, 

rosemary, and cinnamon powders in 

lamb diets had a significant effect (P ≤ 

0.05) on feed intake parameters in 

local lambs. Lambs in the rosemary 

treatment (T3) exhibited the highest 

total feed intake compared with the 

control group (T1) and the other 

treatments, while the second (T2) and 

fourth treatments (T4) recorded 

intermediate values. Similarly, with 

regard to weekly and daily feed intake, 

third treatment (T3) showed a clear 

superiority over the control (T1) and 

the other treatments, whereas second 

treatment (T2) and fourth treatment 

(T4) maintained intermediate levels. 

These effects may be attributed to the 

role of these plant compounds in 

enhancing rumen microbial activity, 

which in turn improves diet 

Ingredient 

 

Percentage 

 (%) 

Crude Fiber 

(%) 

Ether 

Extract  

(%) 

Crude 

Protein (%) 

Carbohydrates  

(%) 

Barley 63 6.50 1.42 10.72 70.35 

Yellow Corn 20 2.01 4.34 9.03 71.49 

Soybean Meal 8 6.19 2.44 42.48 32.11 

Wheat Bran 7 10.63 4.05 15.86 54.89 

Salt 1 — — — — 

Feed Additives 1 — — — — 

Total 100 — — — — 
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digestibility and increases voluntary 

feed intake. Aromatic plants such as 

rosemary contain phenolic compounds 

and essential oils that can modify the 

rumen environment and enhance 

fermentation efficiency [26] [27]. The 

superior performance observed in the 

rosemary treatment may also be related 

to its active constituents, such as 

carnosic acid and carnosol, which are 

known to improve ruminal 

fermentation processes and nutrient 

utilization [28]. 

                         

Table (2): Effect of Thyme, Rosemary, and Cinnamon Powder on Feed Intake in 

Local Lambs ―kg‖ (Mean ± SE).

* The distinct letters inside the same row signify a marked difference among the 

research groups in the significance level (P≤0.05) *T1 = Control (no additives). *T2 

= Thyme powder (6 g/kg feed). *T3 = Rosemary powder (6 g/kg feed). *T4 = 

Cinnamon powder (6 g/kg feed). 

These findings are consistent with 

several previous studies that reported 

improvements in feed intake when 

plant additives were included in 

ruminant diets. For example, [29] 

demonstrated that thyme 

supplementation increased feed intake 

in fattening lambs, attributing this 

effect to enhanced rumen fermentation 

and improved palatability of the diet. 

Likewise, [30] reported that essential 

oils extracted from medicinal plants, 

including rosemary, can modify rumen 

fermentation patterns, thereby 

increasing feed intake.  

In contrast, the results of the present 

study differ from those reported by 

[15], who found no significant effect of 

rosemary oil supplementation on feed 

intake. This discrepancy attributed to 

differences in the form of 

Supplementation (powder versus 

essential oil), inclusion level, duration 

of the experiment, as well as variations 

in the basal diet composition.  

1.3.2 Productive traits: 

The results presented in Table (3) 

indicate that the supplementation of 

thyme, rosemary, and cinnamon 

powders had a significant effect on the 

Parameter T1 T2  T3  T4  

Total Feed Intake 

(kg) 

64.43 ± 3.56 

c 

71.66 ± 4.39 

bc 
83.82 ± 3.05 a 76.53 ± 3.59 ab 

Weekly Feed 

Intake (kg) 
4.95 ± 0.27 c 5.51 ± 0.33 bc 6.44 ± 0.23 a 5.88 ± 0.27 ab 

Daily Feed Intake 

(kg) 
0.70 ± 0.03 c 0.78 ± 0.04 bc 0.92 ± 0.03 a 0.84 ± 0.03 ab 
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final body weight of lambs. The third 

treatment (T3) recorded the highest 

average initial body weight compared 

with the other treatments, and it 

maintained the highest average among 

the experimental treatments. This 

suggests that the observed superiority 

in final body weight, particularly in the 

third treatment (T3), cannot be 

attributed solely to a direct effect of 

plant supplementation on improving 

growth rate. Rather, it should be 

interpreted in light of the pre-existing 

significant differences in initial body 

weight among treatments, as the lack 

of homogeneity at the beginning of the 

experiment may influence the final 

body weight, even in the absence of a 

significant growth response during the 

experimental period. Regarding total 

weight gain, no significant differences 

were observed among the experimental 

treatments, as all means shared the 

same statistical grouping. Similarly, 

weekly and daily weight gain did not 

differ significantly among treatments, 

despite the presence of some numerical 

superiority in certain treatments, 

particularly rosemary followed by 

cinnamon. 

The consistency in total, daily, and 

weekly weight gain among treatments 

indicates that the level of 

supplementation used in this study was 

not sufficient to produce a statistically 

significant improvement in growth 

performance efficiency. 
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Table (3) Effect of Thyme, Rosemary, and Cinnamon Powder on Productive 

Performance in Local Lambs (Mean ± SE). 

 

* The distinct letters inside the same row signify a marked difference among the 

research groups in the significance level (P≤0.05) *T1 = Control (no additives). *T2 

= Thyme powder (6 g/kg feed). *T3 = Rosemary powder (6 g/kg feed). *T4 = 

Cinnamon powder (6 g/kg feed).  

These findings are in agreement with 

the study of [31], which reported that 

the inclusion of cinnamon oil in lamb 

diets had no significant effect on 

growth performance, consistent with 

the absence of significant differences 

in total, daily, and weekly weight 

gain observed in the present study. 

The current results also partially 

agree with those of [32] on Barbarine 

lambs, who found that the inclusion 

of rosemary distillation by-products 

in the diet resulted in similar growth 

performance, with no significant 

differences compared with the control 

treatment. On the other hand, the 

results of the present study differ 

from some studies that reported 

improvements in growth performance 

when using plant mixtures or active 

phytogenic compounds. For instance, 

[33] demonstrated that a herbal 

mixture containing cinnamon and 

rosemary leaves increased dry matter 

intake and improved growth 

performance during part of the 

Parameter T1  T2  T3  T4 

Initial Weight (kg) 
21.63 ± 0.84 

c 

25.03 ± 0.16 

b 
28.57 ± 1.26 a 24.26 ± 0.06 b 

Final Weight (kg) 
35.07 ± 1.01 

c 

37.85 ± 0.86 

bc 
43.96 ± 0.73 a 39.28 ± 1.30 b 

Total Weight Gain 

(kg) 

13.43 ± 1.05 

a 

12.81 ± 0.81 

a 
15.45 ± 1.83 a 15.02 ± 1.32 a 

Average Weekly 

Weight Gain(kg) 
1.03 ± 0.08 a 0.98 ± 0.06 a 1.18 ± 0.14 a 1.15 ± 0.10 a 

Average Daily 

Weight Gain (kg) 
0.14 ± 0.01 a 0.14 ± 0.00 a 0.16 ± 0.02 a 0.16 ± 0.01 a 
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fattening period in heat-stressed 

lambs. This suggests that the response 

may be more pronounced when plant 

mixtures are used or under stress 

conditions, where the physiological 

effects of such additives become 

more evident. 

 

 

 

 

1.3.3 Feed Conversion Ratio, Feed 

Efficiency and Lamb Performance 

Index of lambs:  

The results presented in Table (4) 

indicate that the supplementation of 

thyme, rosemary, and cinnamon 

powders in lamb diets did not have a 

significant effect (P ≤ 0.05) on feed 

conversion ratio (FCR), feed 

conversion efficiency, or lamb 

performance index, as all means 

within each row shared the same 

statistical superscript, indicating the 

absence of significant differences 

among the experimental treatments in 

these parameters. Nevertheless, some 

numerical differences were observed 

among treatments. Third treatment 

(T3) recorded the highest lamb 

performance index (8.069), whereas 

the second treatment (T2) showed the 

lowest value. Additionally, the 

control treatment (T1) exhibited the 

best-feed conversion efficiency 

numerically compared with the other 

treatments; however, these 

differences did not reach the level of 

statistical significance. 

 

Table (4) Effect of Thyme, Rosemary, and Cinnamon Powder on Feed 

Conversion Ratio, Feed Efficiency, and Lamb Performance Index in Local Lambs 

(Mean ± SE) 

Parameter T1 T2  T3 T4  

Feed Conversion Ratio  

(FCR) 
4.83 ± 0.22 a 5.59 ± 0.04 a 5.60 ± 0.05 a 5.17 ± 0.34 a 

Feed Efficiency 0.20 ± 0.00 a 0.17 ± 0.00 a 0.18 ± 0.01 a 0.19 ± 0.01 a 

Lamb Performance 

Index 
7.30 ± 0.38 a 6.73 ± 0.18 a 8.06 ± 0.81 a 7.70 ± 0.68 a 
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* The distinct letters inside the same row signify a marked difference among the 

research groups in the significance level (P≤0.05) *T1 = Control (no additives). 

*T2 = Thyme powder (6 g/kg feed). *T3 = Rosemary powder (6 g/kg feed). *T4 = 

Cinnamon powder (6 g/kg feed). 

The results of this study are 

consistent with several previous 

studies that reported no significant 

effect of plant-based additives. [15] 

Indicated that the inclusion of 

rosemary oil in lamb diets did not 

significantly affect feed conversion 

ratio, which is in agreement with the 

findings of the present study. 

Similarly, [31] found that the addition 

of cinnamon or essential oils derived 

from medicinal plants did not result 

in significant differences in 

productive performance or feed 

conversion ratio in lambs. These 

findings are also in line with [33], 

who suggested that the effects of 

medicinal plants on productive 

performance may be limited at certain 

inclusion levels. 

On the other hand, the findings of the 

present study differ from some 

studies that reported improvements in 

feed conversion efficiency. [34] 

Indicated that the use of plant 

additives or essential oils may 

enhance feed conversion efficiency 

by improving digestion and rumen 

fermentation. Moreover, [27] 

demonstrated that bioactive plant 

compounds may improve feed 

utilization efficiency through 

modulation of rumen microbial 

activity, which positively reflects on 

productive performance. 

1.3.4 Blood Biochemical 

Parameters:  

The results presented in Table (5) 

showed significant differences among 

the experimental treatments in blood 

glucose concentration. The fourth 

treatment (T4) recorded the highest 

mean value, whereas the second 

treatment (T2) showed the lowest 

mean value. The control treatment 

(T1) and Third treatments (T3) 

exhibited intermediate values. No 

significant differences (P ≤ 0.05) 

were observed among treatments in 

total protein levels, and all values 

remained within the normal 

physiological range. Similarly, no 

significant differences were detected 

in Blood cholesterol concentration 

among treatments, although a 

numerical decrease was observed in 

the plant-supplemented groups 

compared to the control. In contrast, 

triglyceride concentrations showed 

significant differences (P ≤ 0.05) 

among treatments, with the second 

treatment (T2) recording the highest 

value, while the fourth treatment (T4) 

showed the lowest value. The results 

also indicated significant differences 

(P ≤ 0.05) in the activity of the AST 

enzyme among treatments. The Third 

(T3) and fourth (T4) treatments 
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recorded higher Aspartate 

Aminotransferase (AST  ( activity 

compared to the control treatment 

(T1) and second treatments (T2). 

Likewise, significant differences (P ≤ 

0.05) were observed in ALT enzyme 

activity, where the Third treatment 

(T3) exhibited the highest value 

among all treatments. 

 

Table (5): Effect of Thyme, Rosemary, and Cinnamon Powder on Some Blood 

Biochemical Parameters (Mean ± SE)

* The distinct letters inside the same row signify a marked difference among the 

research groups in the significance level (P≤0.05) *T1 = Control (no additives). 

*T2 = Thyme powder (6 g/kg feed). *T3 = Rosemary powder (6 g/kg feed). *T4 = 

Cinnamon powder (6 g/kg feed). 

Parameter T1 T2 T3 T4 

Glucose (mg/dl) 74.65 ± 3.66 bc 70.18 ± 2.898 c 84.45 ± 2.96 ab 87.34 ± 4.69 a 

Total Protein 

(mg/dl) 
5.52 ± 0.33 a 5.80 ± 0.050 a 5.88 ± 0.01 a 5.65 ± 0.26 a 

Cholesterol 

(mg/dl) 
65.57 ± 7.03 a 69.80 ± 5.58 a 69.37 ± 4.71 a 78.88 ± 4.72 a 

Triglycerides 

(mg/dl) 
50.52 ± 3.88 ab 58.68 ± 3.74 a 50.02 ± 5.05 ab 40.79 ± 2.46 b 

AST Enzyme 

(IU/L) 
28.89 ± 2.88 b 38.21 ± 4.71 b 63.83 ± 3.62 a 52.00 ± 4.75 a 

ALT Enzyme 

(IU/L) 
11.50 ± 0.11 c 12.56 ± 0.95 bc 17.98 ± 0.95 a 14.56 ± 0.84 b 
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Previous studies support these findings. 

[35] Reported that phytogenic additives 

do not always affect total protein levels 

in blood, which is consistent with the 

present results. Similarly. [19] Indicated 

that plant-based additives can influence 

liver enzyme activity due to their 

bioactive compounds.Moreover, the 

findings agree with [20] who reported 

that rosemary supplementation led to 

changes in liver enzyme activity, likely 

due to its phenolic antioxidant 

compounds. Regarding glucose. [21] 

Suggested that plant essential oils may 

enhance energy utilization and 

influence blood glucose levels. In terms 

of triglycerides, the results are 

consistent with [22] who demonstrated 

that aromatic plants such as cinnamon 

may reduce lipid levels through their 

effects on lipid metabolism. 

Furthermore, the absence of significant 

differences in cholesterol levels agrees 

with the findings of [31] when 

cinnamon was included in lamb diets. 

1.4 Conclusions  

The results of this study showed that 

the supplementation of thyme, 

rosemary, and cinnamon powders at 6 

g/kg feed produced variable effects on 

productive performance and some 

blood biochemical parameters in local 

lambs. Third treatment showed 

superiority in feed intake and final body 

weight; however, this advantage was 

partly influenced by the initial body 

weight. No significant differences were 

observed in weight gain, feed 

conversion ratio, and    feed efficiency. 

The conditions of this study. Indicating 

that the inclusion level used was not 

sufficient to improve growth 

performance significantly. Regarding 

blood parameters, cinnamon increased 

glucose levels, thyme recorded the 

highest triglycerides, and rosemary 

increased Aspartate Aminotransferase 

(AST) and Alanine Aminotransferase 

(ALT) enzyme activities without clear 

adverse health effects. Overall, these 

plant additives can be safely used, with 

rosemary showing the most promising 

effect on improving feed intake. 
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