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Abstract

Introduction: Wood vinegar (WV) is a liquid biomaterial produced by the thermo-pyrolysis of wood biomass
and defined as a red-brown water-based liquid. It is a natural, non-toxic, safe, low-cost, and universal product
suitable for use as an additive in animal feed, as a preventative antibiotic, and as a growth promoter. It has been
shown to inhibit bacteria, leading to healthier poultry and higher yields. This study aimed to determine the efficacy
of drinking water supplemented with wood vinegar on growth performance, carcass quality, and microbial
population parameters of broilers.

Materials and methods: A total of 540 one-day-old chicks (Ross-308) were used in a 42-day feeding trial. The
experiment was conducted in a completely randomized design with six treatments and six replicates (15 chicks
per replicate). The experimental treatments were: 1) negative control (NC, without wood vinegar in drinking
water), 2) positive control (PC, commercial acidifier supplemented in drinking water), 3) 1.5 mL wood vinegar in
one liter drinking water, 4) 3.5 mL wood vinegar in one liter drinking water, 5) 5.5 mL wood vinegar in one liter
drinking water, and 6) 7.5 mL wood vinegar in one liter drinking water. Experimental diets were formulated for
three phases: starter (1-10 days old), grower (11-24 days old), and finisher (25-42 days old). During the
experimental period, average daily feed intake (ADFI), body weight gain (BWQG), and feed conversion ratio (FCR)
were measured. At the end of the experiment, two birds were selected from each replicate and slaughtered after
weighing, and the weight of the internal organs (breast, thigh, wing, back, heart, liver, abdominal fat, pancreas,
bursa of Fabricius, thymus, and Spleen) was measured. On days 21 and 42, two birds from each replicate were
slaughtered to collect intestinal digesta and evaluate the intestinal microflora. To this end, dilution was first carried
out and then linearly distributed onto the surface of the culture plates. After the incubation period, the bacterial
colonies were counted using a colony counter, and the results were expressed as log10 colony-forming units per
gram of sample. The MRS agar plates were incubated anaerobically at 39°C for 24-48 hours, while the
MacConkey agar plates were incubated aerobically at 39°C for the same duration to ensure optimal growth
conditions for Enterobacteriaceae. Data were analyzed using the general linear model (GLM) of the SAS
program, and treatment means were compared using Tukey's test at P<0.05.

Results and discussion: No significant differences in feed intake were observed between the groups during the
starter, grower, finisher, and whole periods. It can be concluded that adding wood vinegar to drinking water has
no significant effect on the feed consumption of broiler chickens. This suggests that wood vinegar does not
contribute nutritionally (e.g., by providing energy, protein, vitamins, or minerals) to the diet. Instead, its potential
benefits may stem from the general properties of its organic compounds, which could enhance gastrointestinal
health and immune function. BWG and FCR in the initial and final periods were not affected by the experimental
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treatments. During the growth and whole periods, treatment containing 3.5 mL of wood vinegar improved weight
gain compared to the negative control treatment (P<0.05). The use of wood vinegar in treatments containing 3.5
and 5.5 mL of wood vinegar increased the bursa of Fabricius weight and decreased abdominal fat without any
negative effect on carcass characteristics, breast, and thigh weights (P<0.05). The bursa of Fabricius has an
essential role in the poultry immune system. The increased weight of the bursa of Fabricius in wood vinegar-
consuming treatments probably indicates an improvement in their immune system. The performance of poultry is
significantly influenced by its health and safety status. A weak immune system causes weight loss when exposed
to infectious diseases, so the use of immunostimulants can enhance performance by improving immune status.
The Lactobacillus population showed a significant increase (P<0.05) compared to the negative control at 21 days
of treatment with 3.5 and 5.5 mL of wood vinegar, and at 42 days of treatment with 3.5 and 5.5 mL of wood
vinegar, respectively. The count of Colibacillus bacteria exhibited a significant decrease (P<0.05) at 21 days of
age in treatments supplemented with 3.5 and 7.5 mL of wood vinegar relative to the negative control group. The
use of wood vinegar in poultry drinking water improved microbial population by increasing the number of
lactobacilli and reducing the population of Colibacillus bacteria, and improved the growth efficiency of broiler
chickens.

Conclusions: The results of this study showed that the addition of 3.5 mL of wood vinegar to one liter of drinking
water could increase the growth and intestinal microflora of broiler chickens.
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Table 1. Analysis of the chemical composition of wood vinegar based on spectrophotometric testing INSO

16019-2
Compound name Percentage RT (MIN) Compound name Percentage RT (MIN)
phenol 4.04 5.98 Furfural 5.88 3.84
Furfural, 5-methyl 1 5.72 1-Hydroxy2 butanone 1.37 3.14
Cresol 0.64 6.9 n-Hexyl acrylate 1.61 332
Pentatonic acid, 4 -oxo 0.48 7.2 Methyl Pridine 0.4 3.72
Phenol, 4-methyl 7.49 7.41 Butanoic acid, 2-methyl 0.18 4.03
Phenol, 2- methoxy 3.7 7.68 Furfural alcohol 0.46 4.15
Phenol, 2, 5- dimethyl 0.16 7.92 Pyridin, 3-methyl 0.29 431
Phenol, 3, 4- dimethyl 1.41 8.53 Acetol acetate 0.62 4.34
Phenol, 4-ethyl 0.65 8.82 Pentatonic acid 0.25 4.48
Phenol,3, 5-dimethyl 0.29 8.97 Di-sec-butylamine 0.12 4.84
Homocatechol 5.26 10.57 2- Cyclopenten-1- one, 0.88 4.87
2- methyl
Phenol, 2, 6 dimethoxy 8.66 11.45 Ethanone, 1- (2-Furanyl) 0.95 4.93
Syringol 0.81 11.58 Butyrolactone 1.69 5.02
2, 5- hexanedione 0.36 5.2 2- Cyclopenten-1-one, 2- 0.33 5.15

hydroxy
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Table 2. Diet ingredients and nutrient composition of basal diet at different periods of the experiment

Ingredient (%) Starter (1-10 d) Grower (11-24 d) Finisher (25-42 d)
Corn 53.53 58.20 62.56
Soybean meal (43.5%) 37.18 33.47 29.90
Fish meal 2 1 32
Soybean oil 2.8 2.8 1.42
Dicalcium phosphate 1.54 1.74 0.96
CaCos 1.04 0.97 0.29
Common salt 0.36 0.22 0.25
Vit. Min. premix! 0.5 0.5 0.5
DL-Methionine 99% 0.27 0.22 0.26
L-Lys Hel 78% 0.24 0.2 0.1
L-Threonine 98% 0.11 0.07 0.06
Zeolite 0.43 0.36 0.25
Sodium bicarbonate - 0.15 0.15
Choline - 0.05 0.05
Coccidiostat - 0.05 0.05
Calculated analysis (%)

AMEn (kcal/kg) 2900 2950 3050
Crude protein 22.23 20.46 18.59
Lysine 1.39 1.23 1.11
Methionine+cystine 1.04 0.94 0.87
Methionine 0.54 0.49 0.45
Threonine 00.94 0.84 0.74
Tryptophan 0.22 0.2 0.18
Arginine 1.47 1.3 1.16
Calcium 0.93 0.83 0.75
Available phosphorus 0.46 0.41 0.38
Sodium 0.16 0.16 0.16

! Provided the following per kg of diet: vitamins 10000 (IU) A, 5000 (IU) D3, 45 (IU) E, 3 mg K3, 3 mg B1, 9 mg B2, 10 mg,
B3, 30 mg Bs, 4 mg Be, 0.02 mg Bi2, 0.1 mg H and choline chloride 1000 mg. The mineral supplement per kilogram of diet
contains 50 mg of iron, 100 mg of manganese, 10 mg of zinc, 10 mg of copper, 1 mg of iodine, and 0.2 mg of selenium.
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Table 3. Effect of adding different amounts of Wood Vinegar (WV) to the drinking water on daily feed intake
during different growth periods

Treatments Starter Grower Finisher Whole period
(1-10 d) (11-24 d) (25-42 d) (1-42 d)

0mL WV/I L 29.79 82.21 160.84 90.94
Commercial acidifier 29.69 83.04 152.95 88.56

1.5 mL WV/1 L 29.76 80.93 154.59 88.42
3.5mL WV/1L 30.11 83.70 157.20 90.34
5.5mLWV/IL 30.31 83.39 160.48 91.39
7.5mLWV/1L 29.64 79.36 147.79 85.60
SEM 0.363 1.12 4.39 1.67
P-value 0.817 0.092 0.421 0.271
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Table 4. Effect of adding different amounts of Wood Vinegar (WV) to the drinking water on daily weight gain
during different growth periods

Treatments Starter Grower Finisher Whole period
(1-10 d) (11-24 d) (25-42 d) (1-42 d)
0mL WV/I L 23.54 51.06° 78.98 51.19°
Commercial acidifier 23.97 54.392b¢ 80.69 53.02%
1.5mL WV/1 L 24.02 51.72¢ 81.29 52.34%
3.5mL WV/1L 24.84 55.32% 83.25 54.47*
55mLWV/IL 24.55 54.74* 80.71 53.55%
7.5mL WV/I L 23.77 51.36° 78.22 51.12°
SEM 0.416 0.750 2 0.697
P-value 0.300 0.007 0.671 0.021

*¢Means with different superscript letters in the same column differ significantly (P£<0.05).
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Table 5. Effect of adding different amounts of Wood Vinegar (WV) to the drinking water on the feed conversion
ratio during different growth periods

Treatments Starter Grower Finisher Whole period
(1-10 d) (11-24 d) (25-42 d) (1-42 d)

0mL WV/I L 1.26 1.61° 2.06 1.77
Commercial acidifier 1.24 1.52¢ 1.89 1.70
1.5mLWV/1L 1.23 1.56% 1.90 1.68
3.5mLWV/IL 1.21 1.51° 1.89 1.67
55mLWV/IL 1.23 1.50° 1.98 1.67
7.5mLWV/1L 1.24 1.54 1.88 1.66
SEM 0.014 0.018 0.065 0.029
P-value 0.345 0.012 0.457 0.137

*>Means with different superscript letters in the same column differ significantly (P<0.05)
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Table 6. Effect of different levels of Wood vinegar (WV) on the relative weight of broiler chick’s carcass at 42

days of age
Treatments Carcass (%) Breast! Thigh! Wing! Back!
0mL WV/1 L 66.38 32.75 24.30 7.19 21.57
Commercial acidifier 65.85 32.91 26.23 7.29 20.59
1.5mL WV/1 L 64.788 32.97 24.80 7.41 20.88
3.5mL WV/1L 68.98 33.08 26.53 7.02 20.29
5.5mLWV/1L 66.90 32.70 24.89 7.53 21.05
7.5 mL WV/1 L 66.62 31.90 24.37 7.67 21.82
SEM 1.091 0.631 0.425 0.180 0.539
P-value 0.182 0.836 0.058 0.177 0.373

! Relative to carcass weight

(0035 (339 3 w2 ) (2o laphail (o (59 3 297 &5 p Glise ol (3931 STV Jgor
Table 7. Effect of different levels of Wood vinegar (WV) on the relative weight of internal organs (percentage
of live weight)

Treatments Burga ‘of Thymus Abdominal Spleen Heart Liver
Fabricius fat
0mL WV/I L 0.149® 0.227 1.021¢ 0.141 0.466 1.83
Commercial acidifier 0.150% 0.224 0.913b 0.134 0.459 1.79
1.5mL WV/1 L 0.147° 0.248 1.004b¢ 0.158 0.456 1.94
3.5mLWV/IL 0.186° 0.298 0.797% 0.157 0.470 1.95
55mLWV/IL 0.193¢ 0.227 0.687° 0.151 0.460 1.94
7.5mLWV/1L 0.157%¢ 0.216 0.817%¢ 0.152 0.474 2.04
SEM 0.006 0.019 0.046 0.026 0.046 0.054
P-value 0.001 2.03 0.002 0.724 0.960 0.061

*¢Means with different superscript letters in the same column differ significantly (P£<0.05).

(Log CFU/g) (255 slaazsz psifs jslds Son » (Soualsl Ol 15 sz a8 s 5 (5l sl (09381 J1-A Jour
Table 8. Effect of commercial acidifier and wood vinegar (WV) in drinking water on Jejunum microflora of
broiler (Logl10 CFU/g)

Microbial population

Treatments Lactobacillus Coliform Lactobacillus Coliform
(21 days old) (21 days old) (42 days old) (42 days old)
0mL WV/I L 5.41° 4.75° 7.23° 6.31
Commercial acidifier 6.10%¢ 4.24%® 7.78%¢ 6.27
1.5mLWV/1IL 5.85% 4.60% 7.41%® 6.47
3.5mLWV/IL 7.07° 4.04* 8.17% 6.10
55mLWV/lIL 6.67% 4.19% 8.31° 5.96
7.5mL WV/I L 6.513b¢ 4.06* 8.17% 5.98
SEM 0.283 0.130 0.179 0.147
P-value 0.002 0.007 0.007 0.192

#¢Means with different superscript letters in the same column differ significantly (P£<0.05).
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