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Abstract

Introduction: Production of high-quality protein and white meat products is of paramount importance. To achieve
this, the researchers and producers have focused on utilizing growth-promoting compounds and immune system
enhancers. These include antibiotics, acidifiers, probiotics, and herbal extracts compounds, which influence
gastrointestinal motility, digestive secretions, and transit rate of digesta, gut microbial populations, and intestinal
epithelial cell proliferation. Such mechanisms enhance digestive efficiency, nutrient absorption, and ultimately
improve growth performance and immune responses in poultry. Among bioactive herbal compounds, tarragon
(Artemisia dracunculus) is notable for its rich content of phenolic compounds, carotenoids, coumarins, tannins,
and vitamins. Therefore, an experiment was designed to evaluate the effects of hydroalcoholic tarragon extract
and vitamin E supplementation on growth performance, blood biochemical indices, and jejunum morphology in
broiler chickens.

Materials and methods: A total of 360 one-day-old male Ross 308 broiler chicks were randomly allocated in a
completely randomized design with a 3x2 factorial arrangement. These factors included three levels of
hydroalcoholic tarragon extract (0, 200, and 400 mg/kg diet) and two levels of vitamin E (0 and 100 mg/kg diet),
resulting in six experimental treatments. Each treatment comprised five replicates, with 12 birds per replicate. The
birds were fed three dietary phases: starter (days 0-10), grower (days 11-24), and finisher (days 25-42).
Throughout the trial, body weight, feed intake, and feed conversion ratio (FCR) were recorded. At the end of the
42-day trial, two birds per replicate were euthanized for sample collection. Blood samples were obtained for
biochemical analysis, and the relative weights of carcass components (e.g., liver, gizzard, and abdominal fat) were
measured. Additionally, intestinal tissue samples (jejunum) were collected for morphological assessment. Data
were analyzed using the general linear model (GLM) procedure in SAS (version 9.4). Significant differences
between treatment means were determined using the Tukey-Kramer test at a 5% probability level (P<0.05).
Results and discussion: The analysis revealed that the inclusion of 400 mg/kg hydroalcoholic tarragon extract
without vitamin E significantly increased feed intake and FCR while reducing body weight compared to the
control and the treatment containing 100 mg/kg vitamin E (P<0.05). Birds fed a diet supplemented with 400 mg/kg
tarragon extract combined with 100 mg/kg vitamin E exhibited lower abdominal fat content and higher relative
weights of the bursa of Fabricius and spleen compared to the control group (P<0.05). Morphological assessment
of the jejunum demonstrated enhanced villus height, villus height-to-crypt depth ratio, and absorptive surface area
in chickens receiving the 400 mg/kg tarragon extract and 100 mg/kg vitamin E diet compared to the control group
(P<0.05). Furthermore, serum biochemical indices revealed that the control group had significantly higher
concentration of cholesterol, triglycerides, low-density lipoprotein (LDL), and aspartate aminotransferase (AST)
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compared to the treatment group supplemented with 400 mg/kg tarragon extract and 100 mg/kg vitamin E
(P<0.05).

Conclusions: The findings of the present study indicate that supplementing diets with 400 mg/kg hydroalcoholic
tarragon extract alone exerts adverse effects on growth performance indices. However, the combined
supplementation of 400 mg/kg tarragon extract and 100 mg/kg vitamin E demonstrates synergistic benefits,
including enhanced growth performance, intestinal morphology, reduced blood lipid profiles (cholesterol,
triglycerides, and LDL) in broiler chickens.
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Table 1. Ingredients and composition of basal experimental diets in different rearing periods

(Tung etal., 2019) o&s SLL 0,50 4o

Ingredients (%) Starter (1-10 d) Grower (11-24 d) Finisher (25-42 d)

Corn 51.32 55.36 57.28
Soybean meal (42 %) 4223 37.85 34.89
Soybean oil 2.55 2.15 2.85
Limestone 1.40 1.58 1.60
Di-calcium phosphate 1.25 1.67 1.87
Salt, NaCl 0.20 0.17 0.16
Sodium bicarbonate 0.23 0.28 0.22
Lysine HCL 0.17 0.21 0.30
DL- Methionine 0.15 0.23 0.30
Mineral and vitamin premix* 0.50 0.50 0.50
AME (kcal/kg) 2920 3010 3090
Crude protein 225 20.5 18.45
Lysine 1.35 1.10 1.00
Methionine 0.58 0.48 0.44
Methionine +Cysteine 0.94 0.83 0.75
Calcium 1.00 0.90 0.87
Available Phosphorous 0.5 0.44 0.41
Sodium 0.19 0.18 0.17

* Mineral supplements provide the following minerals per kilogram: iodine, 0.396 g; copper, 4 g; iron, 20; Manganese, 39 g; zinc,
33 g; Selenium, 80 mg. ** Vitamin supplements provide the following vitamin amounts per kilogram: vitamin A, 36,000,000
international units; Vitamin D3, 800,00 international units; Vitamin E, 14,400 international units; Vitamin K, 2500 mg; thiamine
(B1), 700 mg; riboflavin (B2), 2640 mg; niacin (Bs), 2920 mg; pantothenic acid (Bs), 2400 mg; vitamin pyridoxine (Bs), 1176 mg;
vitamin biotin (Bs or Hz), 40 mg; Folic acid (By), 400 mg; cobalamin (B12), 6 mg, and BHT, 400 mg.
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Table 2. Effect of tarragon extract (TE, mg/kg) and vitamin E (mg/kg) on growth performance in broiler chicks

Daily feed intake (g/bird) Daily body weight gain (g/bird) Feed conversion ratio

1-10 11-24  25-42 1-42 1-10 11-24 2542 1-42 1-10 11-24  25-42 1-42

days days days days days days days days days days days days
Main effects of
tarragon extract
0 mg TE/kg 261 1093 3298 4653 189 731 1590 2510 1.38 1.5 2.08 1.85%
200 mg TE/kg 249 1056 3211 4516 187 728 1576 2491 1.38 1.45 2.07 1.83%
400 mg TE/kg 257 1069 3347 4674 181 712 1497 2390 1.39 1.5 2.24 1.952
SEM 3.17 1943 6732 7841 3.82 14.21 34.61 52.64 0.0224  0.016 0.1215  0.034
P-value 0.0206  0.4242 0.2372 0.2412 | 0.3097  0.93 0.4125 0.6397 | 0.9354 0.0618 0.0684 0.0442
Main effects of
vitamin E
0.0 mg Vit E/kg 252 1071 3314 4638 185.09 723 1533 2444 1.36 1.48 2.95 1.91
100 mg Vit E/kg 259 1074 3257 4591 186.18 724 1503 2413 1.4 1.39 2.75 1.85
SEM 2.21 1643 4562  56.87 3.12 11.6 2826  42.98 0.018 0.013 0.099 0.027
P-value 0.0553  0.8906 0.3839 0.5634 | 0.9533  0.6301 0.3005 0.8533 | 0.1862 0.9149 0.0994 0.1177
Interaction effects
Control 2568¢ 1089 3269 4615 190 736 1545 2472 1.34 1.48%c 2 12w 1.87
200 mg TE/kg 245¢ 1049 3201 4496 179 736 1525 2441 1.37 1.43¢ 2.112 1.85
400 mg TE/kg 2568¢ 1074 3472 4803 187 698 1492 2377 1.37 1.542 222 2.02
100 mg Vit E/kg 266° 1097 3327 4691 188 727 1634 2549 1.42 1.512 2.04P 1.84
200 mg TE/kg be abc b
&100 mg Vit E/kg 253 1062 3221 4537 183 720 1626 2529 1.39 1.48 2.03 1.81
400 mg TE/kg ab be ab
&100 mg Vit Ekg 258 1063 3223 4545 186 727 1497 2410 1.39 1.47 2.16 1.89
SEM 4.18 2846  79.01 98.49 5.4 20.09 72.51 98 0.0318  0.023 0.781 0.048
P-value 0.0372  0.8448 0.1804  0.271 0.7339  0.7754 0.6125 0.1218 | 0.7209  0.0297 0.0174  0.094

¢ The different letters on the same column shows statistically significant differences between means (P<0.05).
SEM: Standard error of the means
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Table 3. Effect of tarragon extract and vitamin E on organ relative weight (percentage of live weight) in broiler

chicks
Carcass Breast Thigh liver Abdominal  Pancreases Burs Heart Spleen
fat

Main effects of
tarragon extract
0 mg TE/kg 64.81 25.61 25.69 2.59* 1.612 0.22 0.15 0.62 0.11
200 mg TE/kg 64.6 26.37 25.83 2.23b 1.532 0.21 0.15 0.56 0.10
400 mg TE/kg 65.32 26.47 26.49 2.33b 1.432 0.21 0.14 0.54 0.11
SEM 0.684 0.374 0.255 0.075 0.057 0.22 0.009 0.015 0.0054
P-value 0.7547 0.2116 0.0719 0.0243 0.0404 0.5933 0.4444 0.0839 0.5583
Main effects of
vitamin E
0.0 mg Vit E/kg 64.69 25.73 25.88 241 1.69% 0.22 0.13° 0.60 0.11
100 mg Vit E/kg 65.13 26.56 26.13 2.36 1.36° 0.21 0.16* 0.55 0.10
SEM 0.559 0.3056 1.3 0.208 0.008 0.007 0.012 0.004 0.0004
P-value 0.5751 0.0904 0.2843 0.5198 0.0001 0.1703 0.0085 0.1105 0.6878
Interaction effects
Control 64.25 25.68 25.67 2.582 1.892 0.24 0.142 0.67 0.122
200 mg TE/kg 64.42 25.76 25.39 2.27° 1.64° 0.22 0.152 0.6 0.107
400 mg TE/kg 65.39 25.75 26.57 2.38abe 1.550¢ 0.21 0.11° 0.52 0.093
100 mg VitE /kg 65.37 25.53 25.72 2.46% 1.34¢d 0.02 0.16* 0.57 0.099
200 mg TE/kg &100 63.87 26.98 26.26 2.19¢ 1.42bed 0.21 0.16 0.52 0.099
mg Vit E /kg
400 mg TE/kg &100 65.25 27.18 26.41 2.28b¢ 1.314 0.21 0.172 0.55 0.116
mg Vit E /kg
SEM 0.968 0.529 0.361 0.107 0.081 0.014 0.013 0.021 0.0076
P-value 0.9294 0.1088 0.1502 0.0366 0.0001 0.3495 0.0281 0.0901 0.0768

=4 Different letters on the same column shows statistically significant differences between means (P<0.05).

SEM: Standard error of the means
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Table 4. Effect of tarragon extract and vitamin E on biochemical plasma indices in broiler chicks

AST _ALT __ Glu Chol TG HDL LDL TP TBARS
(UL) (UL) (¢dl) (mg/dl) (mg/dl) (mgdl) (mg/dl) (g/dl) (ng/mL)
Main effects of
Tarragon extract
0 mg TE/kg 284 397 196 131 68690 272 91922 411° 126
200 mg TE/kg 311 465 202 1272 59536 27.12  8849% 427 1120
400 mg TE/kg 260 396 202 123 5773 2536 8441° 436 1.06°
SEM 1254 0266 4129 2394 2538  0.553 2233 0061  0.086
P-value 03244 0243 05021 00757 00074 00857  0.0673 0.0201  0.0045
Main effects of
vitamin E
0 mg Vit E/kg 301 438 197 1320 63048 2537 94020  399° 1240
100 mg Vit E/kg 203 420 203 122 6083  27.74% 8253 4512 1.09
SEM 1025 0217 3308 1954 2.07 0.452 1823 0049 0072
P-value 05739 05551 02531 0001 0434 00005  0.0001 00001  0.002
Interaction effects
Control 200 403 189 134 73200 2302  9638> 3640 1310
200 mg TE/kg 308 482 204 1340 5861  2606°  97.13%  402¢  1.15b%
400 mg TE/kg 304 429 198 127 5751°  27.04°  88.54%c  430b  ].10%
100 mg Vit Ekg 276 390 203 127 6409  27.69° 8746 459 120
200 mg TEAg &100 314 508 290 1200 60.45>  28.18  79.85°  4.53% .09k
mg Vit E/kg
400 mg TEkg &100 00 3¢ 205 119° 57940 2736" 8027 442 102
mg Vit E/kg
SEM 1775 0377 584 3385 3585  0.783 3158 0058 0124 |
P-value 0.6799 0.653 03909  0.0047 00003  0.0300  0.003 0.0001  0.0024

*d Different letters on the same column shows statistically significant differences between means (P<0.05).

SEM: Standard error of the means

AST: Aspartate Aminotransferase; ALT: Alanine aminotransferase; Glu: Glucose; Chol: Cholesterol; TG: Triglyceride; HDL: High density
lipoprotein; LDL: Low density lipoprotein; TP: Total protein; Tiobarbiturci acid reaction score (TBARS)
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Table 5. Effect of tarragon extract and vitamin E on jejunal morphology in broiler chicks

Villus height Villus width Cryptdepth  Villus height: Absorption surface
(um) (um) (um) Crypt depth (square micrometer)

Main effects of tarragon extract
0 mg TE/kg 1379 148 163 8.46 643°
200 mg TE/kg 1368 138° 155 8.82 5930
400 mg TE/kg 1511 166 162 9.33 789*
SEM 23.17 5.11 15.39 0.492 28.05
P-value 0.0005 0.0038 0.9203 0.0967 0.01
Main effects of vitamin E
0 mg Vit E/kg 1378 153 168 8.21° 667
100 mg Vit E/kg 14612 148 152 9.61* 683
SEM 18.92 4.167 3.565 0.0284 229
P-value 0.0061 0.3785 0.3747 0.0311 0.003
Interaction effects
Control 1284% 145 171 7.51° 588be
200 mg TE/kg 1348 146b° 157 8.59 618t
400 mg TE/kg 15022 169* 177 8.48® 777"
100 mg Vit E/kg 1474 15020¢ 156 9.45* 6992
200 mg TE/kg &100 mg Vit E/kg 1388b° 130¢ 154 9.01% 568¢
400 mg TE/kg &100 mg Vit E/kg 15202 163%® 148 10.32 781*
SEM 32.77 7.23 21.76 0.492 28.05
P-value 0.0031 0.0034 0.8614 0.0256 0.003

*< Different letters on the same column shows statistically significant differences between means (P<0.05). SEM: Standard error of the means
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