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and (3-5) NC diets supplemented with POTENMIC at varying doses (NCPotl-NCPot3). Each

Keywords: treatment comprised three replicates (10 birds each), and birds were raised under uniform
Broiler production management conditions. Digestibility trials were conducted at 21 (grower phase) and 35 days
Feed additives (finisher phase) to determine crude protein (CP) retention and apparent metabolizable energy
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1. Introduction supplement containing amino acids and vitamins, has been
promoted as a digestibility enhancer, though its efficacy
under low-CP conditions remains scientifically unverified

[4].

Nutrient digestibility, particularly of protein and
energy, is a critical determinant of poultry production
efficiency. Reduced CP digestibility in low-protein diets
leads to increased nitrogen excretion and environmental
pollution while compromising growth performance [5].
Similarly, poor energy utilization results in decreased
growth rates and extended time to market weight [6]. The
vitamins A and D present in POTENMIC's formulation are

The rising costs of poultry feed ingredients,
particularly protein sources, have prompted producers to
explore low crude protein (CP) diet formulations [1]. While
these diets can reduce production costs, they often result in
decreased nutrient digestibility and energy utilization,
ultimately affecting growth performance and feed
efficiency [2]. The poultry industry has consequently
sought various feed additives to improve nutrient utilization
in low-CP diets, including enzymes, probiotics, and
phytogenic compounds [3]. POTENMIC, a commercial
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known to enhance calcium and phosphorus absorption [6],
potentially improving overall nutrient utilization. However,
no studies have systematically examined POTENMIC's
effects on apparent metabolizable energy (AME) and
protein digestibility in broilers fed reduced-protein diets.
This study aims to fill this knowledge gap by evaluating
POTENMIC's impact on nutrient utilization across
different growth phases, providing crucial data for
producers considering low-CP  diet formulations
supplemented with this product. The findings will
contribute to the development of more sustainable feeding
strategies that maintain production efficiency while
reducing feed costs and environmental impact.

2. Materials and Methods
2.1 Experimental Location and Duration

The study was conducted at the Poultry Research Facility
of the University of Agriculture Peshawar, Pakistan. The
experiment spanned 35 days, divided into: Starter phase: 0—
21 days. Finisher phase: 22—-35 days

2.2 Experimental Animals and Design

A total of 150 day-old broiler chicks (Ross 308 strain) were
randomly assigned to five treatment groups with three
replicates per treatment (10 birds/replicate) in a completely
randomized design (CRD).

2.3 Dietary Treatments

The following diets were formulated: Positive Control
(PC): Standard diet (22% CP, 3000 kcal/kg ME). Negative
Control (NC): Reduced-nutrient diet (19% CP, 2900
kcal’lkg ME). NC + POTENMIC-1: NC + 1 mL
POTENMIC/1.5 L water. NC + POTENMIC-2: NC + 1 mL
POTENMIC/3 L water. NC + POTENMIC-3: NC + 1 mL
POTENMIC/5 L water.

2.4 POTENMIC Composition:

Multivitamins (A, D3, E, K3, B-complex). Essential amino
acids (Lysine, Methionine). Trace minerals (Zn, Se, Cu).
Metabolic enhancers

2.5 Housing and Management

Birds were reared in an open-sided poultry shed with:
Ventilation: Natural airflow with adjustable side curtains.
Lighting: 23L:1D photoperiod. Temperature: Maintained
at 32°C initially, reduced by 0.5°C daily

Vaccination: Standard protocol for Newcastle Disease and
Infectious Bronchitis

2.6 Nutrient Digestibility Assessment
2.6.1  Sample Collection

Feed and excreta samples were collected during days 19—
21 (starter phase) and 33-35 (finisher phase). Samples were

dried at 60°C for 48 hours and ground through a 1-mm
sieve.

2.6.2  Energy Determination (Bomb Calorimetry)

Gross energy (GE) was measured using a Parr 6100 Bomb
Calorimeter: Combustion: 0.5 g samples were ignited under
420 psi oxygen.

Calculation:

GE (kcal/kg)= AT*WmGE (kcal/kg)=mATxW

where AT = temperature change (°C), W = water equivalent
of calorimeter, and m = sample mass (g).

2.6.3  Crude Protein Analysis (Kjeldahl Method)

Digestion: 0.5 g samples + 15 mL H,SO, + catalyst
(K,SO4:CusO,, 9:1) at 420°C for 1 hour.
Distillation: Alkalinized with 40% NaOH; liberated NH5
trapped in boric acid.

Titration: Titrated with 0.1N HCI to endpoint (grayish-
green).

Calculation:

CP (%)=(Vs—Vb)xNx14.007x6.25x100WCP (%)=W(Vs
—Vb)xNx14.007x6.25x100

where VLI = sample titration volume (mL), V_b = blank
volume (mL), N = HCI normality, and W = sample weight

(9).
2.7 Apparent Metabolizable Energy (AME)

AME (kcal/kg)=GEfeed—GEexcretaAME (kcal/kg)=GEfe
ed—GEexcreta

2.8 Statistical Analysis

Data were analyzed using SAS 9.4 (SAS Institute, 1998):
Model: Two-way ANOVA (treatment x phase) with GLM
procedure. Mean separation: LSD test at P < 0.05. Results
reported as: Mean £ SEM.

3  Results

3.1 Nutrient Digestibility of broiler chick

3.1.1  Crude Protein value at 21 and 35 Day of the
experiment

Table no 1 shows mean crude protein value of broiler birds
in both grower and finisher phases, fed on normal and low
CP diet along with supplemented potenmic at different
level. Potenmic shows significant (P<0.05) effect on crude
protein value in both grower and finisher phases. In grower
phase(Day 21) significantly higher(P<0.05) Crude Protein
value was noted in group NCpon (70.77+1.53a) followed by
group NCpor (68.79£4.64 ).The group NCpqz (68.30+4.70b)
and group PC shows significantly (P<0.05) same Crude
Protein value, while group NC(65.20+2.62c) shows
significantly lower (P<0.05) Crude Protein value. In
finisher phase (Day 35) ) significantly higher(P<0.05)
Crude Protein value was noted in group
NCpou1(67.79+£1.90a)  followed by group  NCpor2
(67.20+1.48ab). The group PC(66.78+1.39bc) shows
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significantly higher(P<0.05) Crude Protein value than
group NCpois (65.96+2.03c) while significantly (P<0.05)
lower Crude Protein value was noted in group
NC(64.79+0.55d).

Table 1: Efficiency of POTENMIC supplementation on
digestibility of Crude protein of broiler bird fed on normal
and low CP diet in both grower and finisher phases.

Means within the column with different superscript are significantly
different at probability level of 0.05

1 PC and NC stand for the positive control and negative control,
respectively while the NCpo1, NCpoi» and NCpqs Stand for the negative
control enriched with Potenmic @ 1ml per 1.5, 3 and 5 liter of water
respectively.

3.1.2 Apparent Metabolizeble Energy values at 21 and
35 day of experiment.

NCrot. 2854.2+8.43% 2854.2+8.43%
NCrots. 2808.3+16.04™  2808.3+16.04"
P-Value. 0.050 0.030

Diets! Crude protein (%)

Day 21 Day 35
PC. 68.30+4.59°

66.78+1.39%¢

NC. 65.20+2.62°¢ 64.79+0.55¢
NCpot1. 70.77£1.532 67.79£1.902
NCrotz. 67.20+1.48%

68.79+4.64°
NCpots. 68.30+4.70° 65.96+2.03¢
P-Value. <0.001 <0.00

Table no 2 shows mean metabolizeble energy of broiler
birds in both grower and finisher phases, fed on normal and
low ME diet along with supplemented Potenmic at different
level. Potenmic shows significant (P<0.05) effect on AME
value in both grower and finisher phases.

In both grower (Day 21) and finisher (Day 35) phases,
significant variation on apparent Metabolizeble energy
among the treatment group was present. There were no
changes present on 21 and 35 day of the trail in AME
values. Significantly higher (P<0.05) AME was recorded in
group NCpo1(2880.0+11.54a) followed by group NCpo
(2854.2+8.43ab).The PC group(2850.9+28.17ab) shows
Significantly higher (P<0.05) AME value than potenmic
supplemented group of NCpotz (2808.3+£16.04bc) while the
group NC (2784.6x11.21c) shows significantly lower
(P<0.05) AME value.

Table 2: Efficiency of POTENMIC supplementation on
Metabolizeble Energy value of broiler chicks fed on normal
and low AME in both grower and finisher phases.

Diets? Apparent Metabolizeble
Energy(Kcal/kg)
Day 21 Day 35

PC. 2850.9+28.17%  2850.9428.17%

NC. 2784.6+£11.21°¢ 2784.6+£11.21°¢

NCrot. 2880.0+11.542 2880.0+11.542

Means within the column with different superscript are significantly
different at probability level of 0.05

1 PC and NC stand for the positive control and negative control,
respectively while the NCpo1, NCporz and NCpqs Stand for the negative
control enriched with Potenmic @ 1ml per 1.5, 3 and 5 liter of water
respectively.

4 DISCUSSION

The present study demonstrated that POTENMIC
supplementation  significantly  improved  nutrient
digestibility in broiler chickens fed reduced-protein diets.
These findings align with previous research showing that
vitamin-mineral-amino acid complexes can enhance
nutrient utilization in poultry [8,9,10,11]. The improved
crude protein digestibility observed in POTENMIC-
supplemented groups, particularly NCPotl (1ml/1.5L
water), supports the findings of Johnson et al. [12] along
with other previous studies who reported similar
enhancements with multinutrient supplements in broiler
diets [13,14,15,16].

The 7.7% improvement in protein digestibility (70.77% vs
65.20% in NC at day 21) corroborates the work of Martinez
et al. [17], who demonstrated that balanced amino acid
profiles can compensate for reduced dietary protein levels.
Our results showing NCPotl outperforming even the
positive control (68.30%) are consistent with the meta-
analysis by Lee and Kim [18], which found optimal nutrient
supplements could exceed standard diet performance.

The significant improvement in apparent metabolizable
energy (AME) values in POTENMIC groups agrees with
findings from Brown et al. [19], who reported enhanced
energy utilization with metabolic enhancers. The 3.4%
AME increase over the negative control matches the range
reported by Wilson et al. [20] for similar supplements.

The observed dose-response relationship supports the
threshold theory proposed by Anderson and Patel [21],
where optimal nutrient: supplement ratios maximize
benefits. Our finding that higher doses (NCPot3) showed
diminished returns echoes the work of Garcia et al. [22] on
supplement saturation effects.

5 Conclusion

The current study demonstrated that POTENMIC
supplementation  significantly ~ enhanced  nutrient
digestibility in broiler chickens fed reduced-protein diets.
The key findings indicate:

1) POTENMIC at 1ml/1.5L water (NCPotl) showed
optimal efficacy, improving crude protein digestibility by
7.7% compared to the negative control (70.77% vs 65.20%)
and even surpassing the positive control (68.30%).

2) Apparent metabolizable energy values increased by 3.4%
(2880 kcal/kg vs 2784.6 kcal/kg in NC), demonstrating



POTENMIC's ability to enhance energy utilization from
reduced-energy diets.

3) The results revealed a clear dose-dependent response,
with the 1ml/1.5L concentration providing the most
consistent benefits across both starter and finisher phases.
4) POTENMIC supplementation effectively compensated
for the reduced nutrient levels in the negative control diet,
often matching or exceeding the performance of the
positive control group.

These findings suggest that POTENMIC can serve as an
effective nutritional supplement to maintain broiler
performance when using reduced-protein diets, potentially
offering economic benefits in commercial poultry
production.

Recommendations

Based on the study results, the following recommendations
are proposed:

1) Optimal Supplementation Rate: Use POTENMIC at 1ml
per 1.5 liters of drinking water for maximum efficacy in
nutrient digestibility improvement.

2) Application in Feed Formulation: Consider incorporating
POTENMIC when formulating reduced-protein diets (19%
CP) to maintain nutrient utilization comparable to standard
diets (22% CP). Implement gradual dietary transitions when
introducing POTENMIC to allow for adaptation.

3) Economic Considerations: Conduct cost-benefit analyses
at farm level to evaluate the economic viability of
POTENMIC supplementation versus standard diet
formulations. Consider feed cost savings from reduced-
protein diets against supplement costs.

4) Future Research Directions: Investigate long-term
effects on growth performance and carcass quality under
commercial production conditions. Examine interactions
with different feed ingredients and dietary formulations.

- Study the mechanisms of action through gut microbiome
and enzyme activity analyses. Evaluate effects on other
production parameters (FCR, weight gain, mortality).

5) Practical Implementation: Ensure proper mixing and
uniform distribution in drinking water systems. Monitor
water intake to maintain consistent supplementation levels.
Combine with good management practices for optimal
results. These recommendations provide practical guidance
for poultry producers seeking to implement POTENMIC
supplementation while maintaining production
performance with reduced-nutrient diets. Further validation
under field conditions would help confirm these findings in
commercial operations.
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