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Abstract. This study evaluates the effects of dietary prebiotics (nettle flour) and yeast supplements on
growth performance, carcass traits, and biochemical parameters in broiler chickens. A total of 24 broilers
were divided into three experimental groups: a prebiotic group (nettle flour), a yeast supplement group,
and a control group, and they were monitored from hatch to 35 days. Key performance indicators
included body weight, carcass composition (breast, wing, and liver weights), biochemical profiles, and
feed efficiency. Broilers supplemented with nettle flour achieved an average breast weight of 658.13 g
compared to 778.13 g in the yeast group and 638.75 g in the control group, with slaughter yields of
546.88 g, 555.75 g, and 481.88 g, respectively. Feed conversion ratios were optimized in the yeast
group during the finishing phase, showing an average feed consumption of 32.4 kg, compared to 37.5 kg
in the control. Biochemical analysis revealed significant increases in total protein (5.5 g dL?) and iron
levels (119.4 mg dL!) in the nettle flour group, compared to the control group (3.34 g dL™* and 100.9 mg
dL?, respectively).
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Introduction. The global demand for high-quality poultry meat continues to rise, driven
by its affordability, nutritional value, and efficiency in production compared to other
animal protein sources (Kemp & Johnson 2021). Broiler chickens account for a significant
portion of the poultry industry, with production exceeding 100 million metric tons
annually, making it a cornerstone of global meat supply. However, optimizing broiler
performance while ensuring animal health remains a critical challenge for producers,
particularly in light of evolving consumer preferences for natural and sustainable
practices (FAO 2023).

This study aims to evaluate the impact of dietary supplementation with prebiotics
(nettle flour) and yeast on growth performance, carcass traits, and biochemical
parameters in broiler chickens (Jones & Mitchell 2019; Zhao 2021). The research seeks
insights into sustainable alternatives to antibiotics in poultry nutrition, aligning with the
global demand for natural and antibiotic-free meat production (FAO 2023). By analyzing
growth efficiency, feed conversion ratios, organ development, and biochemical markers,
the study contributes to understanding the role of natural feed additives in enhancing
poultry health and productivity (Allen & Fisher 2022).

Conventional poultry production has heavily relied on antibiotics as growth
promoters to enhance feed efficiency, growth rates, and disease resistance (Garcia &
Smith 2020). However, increasing concerns over antibiotic resistance and consumer
demand for antibiotic-free products have prompted the exploration of alternative
strategies to maintain productivity and health in broiler production systems (FAO 2023).
Among these alternatives, dietary supplements such as prebiotics and yeast have gained
attention for enhancing gut health, improving nutrient absorption, and boosting immune
function (Allen & Fisher 2022).
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Prebiotics, including plant-based additives like nettle flour, have shown the
potential to improve growth performance by modulating the gut microbiota and
promoting nutrient utilization (Huang & Wang 2023). Similarly, yeast supplements are
recognized for their role in enhancing feed efficiency and strengthening immunity due to
their rich composition of mannan-oligosaccharides, B-glucans, and bioavailable nutrients
(Kemp & Johnson 2021). These natural additives align with sustainable production goals,
offering a viable solution to reduce dependence on antibiotics while maintaining high
standards of meat quality and broiler health (NRC 2018; Ramirez-Rivera & Rodriguez-
Miranda 2019). This study evaluates the effects of dietary supplementation with
prebiotics (nettle flour) and yeast on critical parameters such as growth performance,
carcass traits (breast, wing, and liver weights), biochemical profiles (total protein,
albumin, calcium, phosphorus, magnesium, and iron levels), and feed efficiency (Zhao
2021: FAO 2023). By assessing these factors, the study provides evidence of how these
natural additives can enhance broiler productivity and health. These findings aim to align
with sustainable production goals and contribute to reducing antibiotic reliance while
maintaining high meat quality and broiler welfare (NRC 2018).

Material and Method. The study was conducted on 24 broiler chickens, divided equally
into three experimental groups to assess the effects of dietary supplementation:

Prebiotic group. Chickens received a diet supplemented with nettle flour as a natural
prebiotic.

Yeast group. Chickens were fed a diet enriched with yeast supplements.

Control group. Chickens were provided with a standard diet without any additives
(Ramirez-Rivera & Rodriguez-Miranda 2019).

The broilers were housed under standardized environmental conditions, including
temperature, humidity, and lighting schedules appropriate for their growth stages. Water
was provided ad libitum, and feed was adjusted to the requirements of the experimental
design.

Experimental design. The study spanned from the hatching of the broilers to 35 days
of age, encompassing three dietary phases:
e Starter phase: Days 1-14.
e Growing phase: Days 15-29.
e Finishing phase: Days 30-35.
Each phase involved diets formulated to meet the nutritional needs of broilers,
with experimental groups receiving specific supplements during each phase.

Data Collection. Key performance indicators and samples were collected and analyzed
as follows:
¢ Growth performance
- Body weight (measured weekly).
- Average daily gain (calculated from total weight gain and days of growth).
- Feed conversion ratio (calculated as total feed intake divided by weight gain).
¢ Carcass evaluation (at slaughter)
- Weights of breast, wing, liver, spleen, and Bursa of Fabricius.
- Slaughter yield is the ratio of carcass weight to live body weight.
- The meat-to-bone ratio from key anatomical parts.

Biochemical analysis. To assess the biochemical parameters, blood samples were
collected from all experimental groups (prebiotics, yeast, and control) on day 35 of the
study, before slaughter. The following procedures were followed:

Sample collection. Blood samples were collected via jugular venipuncture using
sterile syringes. Approximately 5 mL of blood was drawn from each bird and transferred
into tubes treated with EDTA as an anticoagulant.
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Serum separation. Blood samples were centrifuged at 3000 rpm for 15 minutes
to separate serum from plasma. The serum was immediately aliquoted and stored at
—20°C until biochemical analysis was performed.

Measurement of biochemical parameters

Total protein and albumin. Measured using a spectrophotometric method with a
biuret reagent for total protein and a bromocresol green dye-binding method for albumin.
Results were expressed in g dL.

Minerals (calcium, phosphorus, magnesium, iron). Quantified using
colorimetric methods with specific kits and standards: Calcium was determined using the
Arsenazo III dye-binding method. Phosphorus was measured by a molybdate UV-based
method to form a complex detectable at 340 nm. Magnesium was assessed using a
xylidyl blue reagent. Iron was quantified using ferrozine-based colorimetric assays.

Enzyme activities. We measured using automated biochemistry analyzers: ALAT
(alanine aminotransferase): Quantified by monitoring the conversion of L-alanine and a-
ketoglutarate to pyruvate and glutamate. ASAT (aspartate aminotransferase): Assessed
based on the formation of oxaloacetate from L-aspartate and a-ketoglutarate. GGT
(gamma-glutamyl transferase): Measured by detecting the transfer of gamma-glutamyl
moiety to a chromogenic substrate. PAL (alkaline phosphatase) was determined using a
colorimetric assay that measures the hydrolysis of p-nitrophenyl phosphate to p-
nitrophenol.

Quality control and calibration. All analyses were performed using
standardized commercial kits (e.g., Roche, Sigma-Aldrich) according to the
manufacturer’s instructions. Instrument calibration was performed before each batch of
samples using standard solutions to ensure accuracy and precision.

Data expression and analysis. Results were expressed as means * standard
deviations. Differences between groups were statistically analyzed using one-way ANOVA,
with significance determined at P<0.05. Blood samples were collected to measure total
protein, albumin, calcium, phosphorus, magnesium, and iron levels. Enzyme activities
(ALAT, ASAT, GGT, PAL) were assessed to evaluate metabolic and liver functions.

Statistical analysis. The data were analyzed using one-way ANOVA to compare
differences between the three groups. Results were expressed as means * standard
deviation, and statistical significance was considered at P<0.05. Post-hoc Tukey tests
were performed for pairwise comparisons. This methodology ensures a comprehensive
evaluation of the effects of prebiotics and yeast on broiler performance, health, and
carcass quality.

Results and Discussion. Table 1 illustrates the average breast weights of broiler
chickens across three dietary groups: prebiotics (nettle flour), yeast supplementation,
and the control. The most notable values and interpretations are as follows:

The yeast group achieved the highest average breast weight (X=778.13 g),
outperforming the prebiotics group (X=658.13 g) by 18.2% and the control group
(X=638.75 g) by 21.8%. The prebiotics group showed a modest improvement over the
control group, with an increase of 3.0%, indicating a secondary benefit of nettle flour
supplementation. The yeast group displayed the smallest variability (Sx=46.05 g),
suggesting consistent breast weight results among individuals. The prebiotics group
exhibited the largest variability (Sx=133.66 g), indicating uneven responses to nettle
flour supplementation, potentially due to differences in nutrient uptake or metabolism.
The vyeast group had the lowest variability (V=5.92%), highlighting its reliable
performance. The prebiotics group recorded the highest variability (V=20.31%), while
the control group had moderate variability (V=12.28%).
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Table 1
Breast weight after slaughter in experimental groups (g)

Nr crt. (n’;r;?éoft;fjr ) Yeast Control

1 810 740 725

2 710 820 465

3 725 790 635

4 740 730 660

5 775 840 680

6 500 715 605

7 525 815 680

8 480 775 660
Average (X) 658.13 778.13 638.75
Standard deviation (Sx) 133.66 46.05 78.46
Variability (V) 20.31% 5.92% 12.28%

The results demonstrate the significant impact of dietary supplementation on breast
weight in broiler chickens. Yeast supplementation emerged as the most effective dietary
additive, delivering both higher average breast weight and lower variability. The high
consistency within the yeast group (V%=5.92V\% = 5.92) underscores its effectiveness
as a growth promoter and its potential to ensure uniformity in broiler production systems.
The moderate improvement in the prebiotics group over the control group suggests that
nettle flour as a natural prebiotic can enhance nutrient absorption and growth
performance, albeit with more variable outcomes. The higher standard deviation and
variability in the prebiotics group may be attributed to individual differences in microbiota
response to prebiotics, as reported in previous studies (Kemp & Johnson 2021).

Similar findings were reported by Kemp and Johnson (2021), who observed that
yeast supplementation significantly improved growth performance and breast muscle
development in broilers due to the presence of B-glucans and mannan-oligosaccharides,
which enhance gut health and nutrient assimilation (NRC 2018). Studies by Narozhnykh
et al (2022) also noted that prebiotics like nettle flour positively impact broiler growth by
modulating gut microbiota, but the variability in results was attributed to differences in
dosing and individual responses. The performance of the control group aligns with
baseline values observed in conventional broiler diets without additives (Allen & Fisher
2022), further emphasizing the benefits of dietary supplementation.

Table 2 presents the slaughter weights of calves fed with diets supplemented with
prebiotics (nettle flour), yeast, and a standard control diet. The key metrics from the
table are as follows:

The yeast group exhibited the highest average weight (X=555.75 g), surpassing
the prebiotics group (X=546.88 g) by 8.87 g (1.6%) and the control group (X=481.88 g)
by 73.87 g (15.3%). The prebiotics group outperformed the control group by 65 g
(13.5%), demonstrating its positive impact on growth performance.

The prebiotics group showed the smallest standard deviation (Sx=20.52 g),
indicating a high level of consistency among individuals. The yeast group had slightly
higher variability (Sx=21.22 g) but remained consistent. The control group exhibited the
highest variability (Sx=46.05 g), reflecting greater inconsistency in weight among
individuals.

The prebiotics and yeast groups demonstrated low variability (V=3.75% and
V=3.82%, respectively), emphasizing their reliable impact on calf growth. The control
group had significantly higher variability (V=9.56%), suggesting that the absence of
dietary enhancements led to more uneven growth outcomes.
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Table 2
Weight of calves after slaughter in experimental groups (g) — October 2024

Nr crt. (nggféoft;g:jr ) Yeast Control

1 560 540 465

2 535 595 545

3 575 575 535

4 545 546 450

5 530 550 505

6 530 545 465

7 575 530 485

8 525 565 405
Average (X) 546.88 555.75 481.88
Standard deviation (Sx) 20.52 21.22 46.05
Variability (V) 3.75% 3.82% 9.56%

The results highlight the advantages of dietary supplementation with prebiotics and yeast
in improving slaughter weight and reducing variability in growth outcomes among calves.
The yeast group achieved the highest mean weight (X=555.75 g), with consistent
performance across individuals, making it the most effective supplement for enhancing
growth metrics. The presence of mannan-oligosaccharides and B-glucans in yeast may
explain this improvement, as these compounds are known to enhance nutrient absorption
and stimulate immune responses (Allen & Fisher 2022).

The prebiotics group also showed substantial benefits, achieving higher average
weights than the control group and the lowest variability (V=3.75%). This indicates that
nettle flour, as a natural prebiotic, effectively promotes growth and uniformity, likely by
modulating gut microbiota and improving feed utilization (Kemp & Johnson 2021). In
contrast, the control group displayed the lowest average weight (X=481.88 g) and the
highest variability (V=9.56%), emphasizing the importance of dietary supplementation
for consistent growth performance.

Similar findings were reported by Marcondes & Silva (2021), who observed
significant weight improvements in animals fed yeast supplements, attributed to
enhanced nutrient absorption and gut health. Additionally, Zhao & Chen (2020) found
that yeast-based diets improved growth performance and reduced variability in livestock.
Kemp & Johnson (2021) noted that prebiotic supplementation, particularly with nettle
flour, resulted in moderate improvements in growth performance due to its role in
promoting beneficial gut bacteria. However, variability in response was noted, aligning
with the current study's results. The control group’s performance is consistent with
baseline values reported in conventional feeding systems, as described by the NRC
(2018). This underscores the necessity of supplementation for optimizing growth
outcomes.

Comparison of Wing Weights in Broiler Chickens (Table 3). The prebiotics group
exhibited the highest average wing weight (X=197.38 g), outperforming the yeast group
(X=192.50 g) by 4.88 g (2.5%) and the control group (X=167.50 g) by 29.88 g (17.8%).
The yeast group achieved an intermediate average weight, surpassing the control group
by 25 g (14.9%), indicating a positive but slightly lower impact compared to prebiotics.

The yeast group demonstrated the lowest variability (Sx=15.81 g), indicating
more consistent wing weight among individuals. The prebiotics group displayed slightly
higher variability (Sx=15.88 g), showing good consistency in response. The control group
exhibited the highest standard deviation (Sx=16.69 g), reflecting less uniformity in wing
weights. The prebiotics group had the lowest variability (V=8.05%), emphasizing the
reliability of nettle flour in promoting consistent wing development. The yeast group
followed closely (V=8.21%), demonstrating similar consistency. The control group
recorded the highest variability (V=9.96%), highlighting the inconsistency in performance
without dietary supplementation.
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Table 3
Wing weight after slaughter in experimental groups (g)

Nr crt. (nggféofl;g:jr) Yeast Control

1 205 190 165

2 185 215 140

3 230 175 180

4 195 175 185

5 190 205 170

6 205 180 180

7 189 210 175

8 180 190 145
Average (X) 197.38 192.50 167.50
Standard deviation (Sx) 15.88 15.81 16.69
Variability (V) 8.05% 8.21% 9.96%

The results indicate that dietary supplementation with prebiotics and yeast positively
impacts wing development in broilers. The prebiotics group achieved the highest average
wing weight with the least variability, showcasing its efficacy in improving growth
performance. Nettle flour, as a natural prebiotic, likely enhanced gut health and nutrient
absorption, contributing to improved muscle development (Kemp & Johnson 2021).

The yeast group also performed significantly better than the control, though its
impact on wing weight was slightly lower than that of prebiotics. This could be attributed
to differences in the specific bioactive compounds in yeast and their effects on muscle
growth (Allen & Fisher 2022). The control group consistently underperformed, displaying
the lowest average wing weight (X=167.50 g) and the highest variability (V=9.96%).
This underscores the importance of dietary supplementation for achieving optimal growth
performance and uniformity in broiler production.

Kemp & Johnson (2021) observed that prebiotics, such as nettle flour, significantly
improve growth performance, including wing development, by enhancing gut microbiota
and nutrient assimilation (NRC 2018). These findings align with the current study, where
the prebiotics group exhibited the highest wing weights with minimal variability. Zhao &
Chen (2020) reported that yeast-based diets enhance overall growth and muscle
development in poultry, though their effects on specific parameters like wing weight may
vary based on the bioactive composition of the yeast. The intermediate performance of
the yeast group in this study is consistent with these observations. The results for the
control group align with baseline values reported in conventional broiler diets without
additives, as documented by the NRC (2018). The higher variability and lower wing
weights emphasize the need for supplementation to achieve consistent growth outcomes.

Organ weights in broiler chickens. Table 4 presents organ weights—liver mass,
spleen weight, and Bursa of Fabricius weight—of broiler chickens from three dietary
groups: prebiotics (nettle flour), yeast supplementation, and the control. Key
observations include:

Liver mass - The prebiotics group recorded the highest average liver mass
(X=59.57 g), surpassing the yeast group (X=51.55 g) by 8.02 g (15.6%) and the control
group (X=49.36 g) by 10.21 g (20.7%). The yeast group demonstrated moderate
improvement over the control group, with an increase of 2.19 g (4.4%).

Spleen weight - The yeast group achieved the highest average spleen weight
(X=2.45 g), slightly outperforming the prebiotics group (X=2.41 g) by 0.04 g (1.7%).
Both supplement groups significantly outperformed the control group (X=2.05 g), with
increases of 19.5% and 17.6%, respectively.

Bursa of Fabricius weight - The prebiotics group showed the highest average
Bursa of Fabricius weight (X=2.34 g), nearly doubling the yeast and control groups
(X=1.16 g for both), representing a 101.7% improvement.
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Table 4
Organ weights at harvest (g)

Bursa of fabricius

Liver Mass Spleen weight weight
Nr. crt. g
Prebiotics Yeast Control
(nettle flour)

1 63.91 56.44 32.32

2 62.18 47.62 51.10

3 58.12 40.82 54.46

4 57.03 54.73 55.01

5 56.62 58.15 53.90
Average (X) 59.57 51.55 49.36

Standard deviation (Sx) 3.28 7.21 9.64
Variability (V) 5.50% 13.99% 19.54%

The prebiotics group demonstrated the greatest impact on liver mass, suggesting that
nettle flour enhances liver function and growth. Nettle flour contains bioactive
compounds, such as flavonoids and phenolics, which may improve liver metabolism and
overall health (Kemp & Johnson 2021). The yeast group also showed positive effects,
likely due to the presence of B-glucans and mannan-oligosaccharides that support
nutrient absorption and metabolic efficiency (Allen & Fisher 2022). The control group,
with the lowest liver mass, highlights the benefits of supplementation.

The yeast group achieved the highest spleen weight, possibly due to the immune-
boosting properties of yeast components. Enhanced spleen weight reflects improved
immune responses, as observed in studies by Zhao & Chen (2020). The prebiotics group
also performed well, as prebiotics are known to modulate gut microbiota and indirectly
support immune organ development.

The prebiotics group showed the most substantial improvement in the Bursa of
Fabricius weight, emphasizing the immunostimulatory effects of nettle flour. This finding
aligns with research by Marcondes & Silva (2021), who reported that plant-based
prebiotics positively influence immune organ development. The yeast and control groups
showed similar but lower weights, suggesting a lesser effect on this parameter.

Previous research by Narozhnykh et al (2022) found that prebiotics enhances liver
size and function by reducing oxidative stress and improving metabolic efficiency,
consistent with the current results. Yeast supplements have also been shown to improve
liver growth, albeit to a lesser extent than prebiotics (Huang & Wang 2023). Zhao & Chen
(2020) observed that yeast-based diets enhance immune organ development,
particularly spleen weight, due to the immunomodulatory properties of B-glucans. The
current study supports these findings, with yeast demonstrating the highest spleen
weight among the groups. Kemp & Johnson (2021) highlighted the role of prebiotics in
enhancing the development of immune organs, particularly the Bursa of Fabricius, due to
their ability to stimulate beneficial gut bacteria. This aligns with the significant increase
observed in the prebiotics group in the current study.

Table 5 outlines the feed consumption across three dietary phases—starter,
growing, and finishing—for broiler chickens in the prebiotics (nettle flour), yeast, and
control groups. Key observations include:

Starter phase (Days 1-14). Feed consumption was uniform across all groups
(X=20.00 kg) with no variability (Sx=0; V=0). This reflects equal dietary intake during
the initial growth stage, where supplementation may not yet influence feed efficiency.
Growing phase (Days 15-29). The yeast group consumed the least feed (52.9 kg),
indicating superior feed efficiency.

The prebiotics group consumed slightly more feed (60.0 kg), while the control
group had the highest feed consumption (65.0 kg).

The average feed consumption during this phase was X = 59.30 kg, with moderate
variability (V=10.25%).
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Finishing phase (Days 30-35). The yeast group again exhibited the lowest feed
consumption (32.4 kg), followed by the prebiotics group (37.5 kg). The control group
consumed the most feed (45.0 kg). The average feed consumption in this phase was
X=38.30 kg, with higher variability (V=16.55%) compared to the growing phase.

Table 5
Feed consumption during growth in experimental groups in Kg (from 1 to 35 days)

Day  Feed type (nl;r;/béoft;loc;) Yeast Control X Sx V (%)
Starter 20 20 20 20.00 0 0
15-29  Growing 60 52.9 65 59.30 6.080296 10.25345
30-35 Finishing 37.5 32.4 45 38.30 6.337981 16.54825

The yeast group consistently consumed the least feed during the growing (52.9 kg) and
finishing (32.4 kg) phases, reflecting superior feed efficiency. The inclusion of yeast likely
enhanced nutrient absorption and reduced feed wastage due to its rich composition of
mannan-oligosaccharides and pB-glucans (Allen & Fisher 2022). These components
improve gut health, promoting better nutrient utilization and supporting consistent
growth with lower feed intake.

The prebiotics group displayed moderate feed consumption in both phases, with
values of 60.0 kg (growing phase) and 37.5 kg (finishing phase), falling between the
yeast and control groups. The use of nettle flour as a prebiotic likely improved feed
utilization by modulating gut microbiota, although its effects were less pronounced than
yeast supplementation (Kemp & Johnson 2021).

The control group exhibited the highest feed consumption in both phases, with
values of 65.0 kg (growing phase) and 45.0 kg (finishing phase), significantly exceeding
those of the supplemented groups. This reflects lower feed efficiency, likely due to the
absence of additives that enhance digestion and nutrient absorption (Ramirez-Rivera &
Rodriguez-Miranda 2019).

Studies by Zhao & Chen (2020) demonstrated that yeast-based diets reduce feed
consumption while maintaining or improving growth performance, similar to the current
findings. The reduction in feed consumption is attributed to the yeast’s ability to improve
gut health and nutrient uptake. Research by Narozhnykh et al (2022) found that plant-
based prebiotics, including nettle flour, enhance feed conversion efficiency by promoting
beneficial gut bacteria. While the effects are notable, they are often less pronounced than
yeast supplementation, as observed in this study. The control group’s higher feed
consumption aligns with baseline values reported in non-supplemented broiler diets (NRC
2018), underscoring the need for dietary enhancements to optimize feed efficiency.

Table 6 reveals significant differences across the dietary groups. The nettle flour
group demonstrated the highest total protein levels (5.25-5.50 g dL!), significantly
surpassing the yeast group (3.26-3.63 g dL') and the control group (3.34-3.78 g dL!),
indicating enhanced protein metabolism and nutritional status. Similarly, albumin levels
were highest in the nettle group (1.65-1.70 g dL!), reflecting improved liver function
and protein synthesis, compared to the yeast (1.14-1.29 g dL!) and control (1.34-1.40
g dL!) groups. For calcium, the nettle group achieved superior levels (10.9-12.0 mg dL
1), outperforming yeast (9.1-10.2 mg dL!) and control (7.8-8.7 mg dL!), suggesting
improved bone development. However, phosphorus levels were highest in the control
group (7.37-7.56 mg dL?!), followed by nettle flour (7.00-7.60 mg dL!) and yeast
(5.73-6.50 mg dL1). Iron levels were notably elevated in the nettle group (118.3-119.4
mg dL?!), indicative of enhanced oxygen transport, compared to yeast (99.2-102.0 mg
dL!) and control (100.9-104.7 mg dL!). Enzyme activities also reflected significant
differences, with the nettle group showing elevated ALAT (19.0-21.6 U I'!) and ASAT
(99.4-199.3 U I'Y), indicative of higher metabolic turnover, while GGT levels were lowest
(10.1-12.8 U I'!), and PAL levels were highest (<2100-<3500), suggesting better liver
health and bone activity. The yeast group displayed moderate improvements in all
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parameters, whereas the control group consistently lagged, highlighting the benefits of
dietary supplementation.

The findings highlight the significant impact of dietary supplementation on
biochemical markers of broilers: the prebiotic supplementation with nettle flour
demonstrated the most substantial improvements in protein metabolism, mineral
absorption (calcium and magnesium), and liver function. These results align with those of
Kemp & Johnson (2021), who reported that plant-based prebiotics improve gut health,
nutrient uptake, and overall metabolism. Yeast supplementation moderately improved
biochemical markers, particularly protein and enzyme activities. The presence of B-
glucans and mannan-oligosaccharides in yeast supports gut integrity and nutrient
absorption, as noted by Zhao & Chen (2020). The control group consistently
underperformed, with lower protein levels, reduced calcium and magnesium absorption,
and higher GGT levels, indicating suboptimal liver and metabolic health.

Narozhnykh et al. (2022) found that prebiotics significantly increase total protein
and albumin levels by enhancing gut microbiota, which supports the higher values
observed in the nettle group. The superior calcium and magnesium levels in the nettle
group align with findings by Marcondes & Silva (2021), who reported that prebiotics
promote mineral absorption and bone health in broilers. The elevated ALAT and ASAT
levels in the nettle group are consistent with Mills & Rodriguez (2021), who noted
increased metabolic activity in broilers fed prebiotics, reflecting enhanced liver function.

Table 6
Biochemical blood tests in chickens

/c;/r? Parameters Control 1 Control 2 Yeast1 Yeast2 Nettlel Nettle 2
1. Protein (gdL?)  3.34 3.78 3.63 3.26 5.25 5.50
2. A'b“m'l'; (gdl" 4 34 1.40 1.29 1.14 1.65 1.70
3. Yglob (g dL) 0.33 0.42 0.40 0.43 0.29 0.34

Calcium
4. (g L) 7.8 8.7 9.1 10.2 12.0 10.9
5.  Phosphorus 7.37 7.56 5.73 6.50 7.00 7.60
(mg dL™)
6. Magnesium 2.44 2.59 2.59 2.70 2.79 2.83
(mg dL™)
7. Iron 104.7 100.9 99.2 102.0  118.3 119.4
(mg dL™)
Potassium
(Mmol L) 6.0 6.31 7.2 7.1 5.9 6.0
. ALAT (UTID) 16.2 19.5 13.5 17.0 19.0 21.6

10.  ASAT (UTY) 104.0 269.1 132.7 157.8  99.4 199.3
11.  GGT (UIY) 12.2 18.9 19.6 15.3 10.1 12.8
12.  PAL(UTY) <2000 <1890 <1400 <1100 <2100 <3500

Conclusions. This study provides significant evidence of the beneficial effects of dietary
supplementation with prebiotics (nettle flour) and yeast on growth performance, carcass
traits, and biochemical parameters in broiler chickens. The yeast group consistently
demonstrated superior growth efficiency, with the highest breast weights, lowest feed
consumption during the growing and finishing phases, and reduced variability, indicating
its effectiveness as a growth promoter. The prebiotics group also showed promising
results, particularly in enhancing protein metabolism, mineral absorption, and immune
organ development, evidenced by increased liver mass, Bursa of Fabricius weight, and
elevated total protein levels.
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Biochemical analysis highlighted the robust impact of nettle flour on protein
synthesis and metabolic activities, with significantly higher total protein, calcium, and
iron levels compared to other groups. While the yeast group moderately improved these
parameters, the control group exhibited lower performance across most metrics,
underscoring the critical role of dietary supplements in enhancing broiler health and
productivity.

These findings align with existing literature, reinforcing the role of natural feed
additives like prebiotics and yeast in promoting sustainable and antibiotic-free poultry
production. The data suggest that both supplements can serve as viable alternatives to
conventional practices, with potential applications in optimizing broiler growth, health,
and carcass quality while addressing consumer demands for sustainable meat production.
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