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ABSTRACT

In broiler chicken production, there is a critical need for sustainable feed supplements that can
simultaneously improve growth performance, enhance meat quality, and increase profitability. To
optimize broiler performance, this research examines potential synergies by combining two
promising supplements, sweet potato leaf meal (SPLM) and multi-herbal extracts (MHE). The
underlying hypothesis posits that combining SPLM in the diet and MHE in drinking water will
improve broiler performance more than using either supplement alone. The experimental design
involved broiler feed supplemented with SPLM ranging from 10 to 30 g/kg and water with MHE
ranging from 0 to 10 mL/L, following a 2 x 4 factorial arrangement over 7-35 days. Growth
parameters were assessed, including feed intake, weight gain, feed conversion ratio (FCR), and
final body weight. Carcass quality analyses quantified dressed weights, cutlet weights, and edible
offal. Economic analysis was also conducted, focusing on return on investment (ROI). Results
revealed that 10 mL/L MHE and 30 g/kg SPLM combination elicited the maximum weight gain,
lowest FCR, and highest dressed weights. This observation confirmed a synergistic augmentation
of growth and muscularity. Furthermore, the economic analysis demonstrated that 10mL/L MHE +
30g/Kg SPLM maximized the return on investment. The study highlights a unique interaction
between the nutrients in SPLM and the phytochemicals in MHE. This potentially enhanced broiler
productivity through complementary bioactive mechanisms, modulating digestion, immunity, and
protein accretion. Further research is warranted to delve into the precise modes of action and
validate the universal applicability of this synergistic approach across diverse production systems.

Keywords: Carcass quality; growth performance; multi-herbal extract; sweet potato leaf meal,
synergistic effect.

1. INTRODUCTION

The proliferating global demand for poultry
necessitates  sustainable interventions to
enhance broiler chicken production efficiency.
However, with mounting concerns over antibiotic
resistance and synthetic additives, the industry
increasingly favors natural, agriculturally-derived
supplements to optimize broiler performance.
Two promising candidates are sweet potato leaf
meal and water-soluble extracts from various
herbs and spices. Researchers have studied
sweet potato leaf meal as an alternative feed
ingredient for broiler chicken diets. Studies show
up to 11% of dietary SPLM can improve broilers'
final body weight, weight gain, and feed intake
[1]. However, higher levels can lead to declining
performance. SPLM does not have a negative
impact on broiler chicken carcass characteristics.
At 5% SPLM supplementation, feed intake
decreased, and growth parameters improved,
while up to 9% SPLM did not adversely affect
carcass traits [2]. For optimal broiler
performance, dietary SPLM usage should be
limited to 5% [3]. The high crude protein,
carbohydrates, vitamins, and minerals in sweet
potato leaves make them a cost-effective protein
source for broiler diets. Simultaneously, studies
have explored the effects of herbal extracts
provided through drinking water on broiler
chicken growth and health. Extracts such as

garlic, turmeric, and plantain have positively
impacted weight gain and carcass traits
[4-6]. While herbal water supplements show
potential benefits for broilers, further research is
needed to establish standardized
preparation methods and optimal dosages to
ensure consistent improvements in broiler
performance.

While individual studies have highlighted the
positive impacts of sweet potato leaf meals and
herbal phytogenic extracts, their combined
effects remain a significant knowledge gap. This
study addresses the unexplored synergy
between two promising supplements—sweet
potato leaf meal and multi-herbal extracts—in
broiler chicken. The present research hypothesis
is that integrating sweet potato leaf into the diet
and herbal-derived extracts in water will yield
superior growth performance and enhance the
carcass quality compared to an unsupplemented
diet and water.

2. MATERIALS AND METHODS
2.1 Subject Animals

A total of 160 Cobb 500 commercial broiler
chicks, aged one day, were purchased from a
reliable supplier in the locality. The chicks,
vaccinated against Newcastle Disease (B1 Type,
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LaSota Strain) on day 5, were provided
continuous lighting during the initial 48-72 hours
to ensure easy access to feed and water. After
seven days of communal brooding, the broiler
chicks were randomly distributed to 32 slotted
pens, locally made, and 50cm x 80cm dimension.
The 35-day feeding trial took place under
standard management conditions at the Animal
Production Complex of Agusan del Sur State
College of Agriculture and  Technology
(ASSCAT), Philippines, adhering to strict
biosecurity protocols.

2.2 Experimental Design and Treatments

This study employed a Randomized Complete
Block Design (RCBD) with a 2x4 factorial
arrangement. The experiment included a total of
eight treatments: two levels of MHE in water (O
ml/L as tap water and 10 ml/L) combined with
100% standard diet (SD) and three levels of
Sweet Potato Leaf Meal (SPLM) in the diet (10
o/kg, 20 g/kg, and 30 g/kg). The treatments were
applied to broiler chicks from day 7 to day 35.

2.3 Preparation of Sweet Potato Leaf
Meal Powder (SPLM)

Sweet potato (Ipomoea batatas L.) leaves were
harvested from vines grown in Camp 6, Nueva
Era, Bunawan, Agusan del Sur, Philippines. The
leaves were cut at the petioles and transported to
the feed processing facility of the college, where
they were rinsed thoroughly with clean water and
pat dry. The leaves were then chopped into small
pieces using a chaff cutter and dried in a hot air
oven at 40°C for 48 hours. The dried leaves were
then coarsely ground using a mechanical mill
with a 2mm strainer. The SPLM powder was
stored in a cool, dark room until mixed with the
standard broiler (commercial starter and finisher)
diet per the treatment combinations. The detailed
nutrient composition of standard diets is
presented in Table 1.

2.4 Preparation of Multi-herbal (MHE)

A total of 10 kg each of fresh garlic bulbs (Allium
sativum), onion bulbs (Allium cepa), and ginger
rhizomes (Zingiber officinale) procured from the
local market were precisely chopped. This herb
mix was then placed in a 20 L plastic container,
covered with 6 L of pale pilsen beer (San Miguel
Brewery Inc.), initiating a 12-hour fermentation
period at room temperature (28°C). Following
this initial stage, 6 L of molasses was added, and
the mixture underwent hand-mixing, undergoing
a further 7-day fermentation process without
light. Subsequently, 18 L of coconut vinegar was
introduced into the fermented herb-beer
amalgamation, fostering an additional 10 days of
fermentation at room temperature without light.
The resulting product underwent filtration using a
fine mesh screen bottled in amber-colored
reagent bottles. To preserve the integrity of the
MHE, it was stored at 4°C until the use time.

2.5 Application of
Treatments

Experimental

The factorial combination of MHE and SPLM
supplements was administered to broiler
chickens in a controlled manner. The garlic-
ginger-onion fermented extract of MHE was
diluted into drinking water at concentrations of 0
mL/L (pure water control) and 10 mL/L, following
the optimal inclusion recommended by Islam et
al. [7]. The phytogenic water preparations were
provided ad libitum via cylindrical plastic drinkers
in each pen, with fresh solutions replaced every
12 hours to ensure consistent dosing throughout
the 35-day experimental duration. Concurrently,
varying ratios of dried, powdered SPLM were
incorporated into the standard broiler starter and
finisher feed to achieve targeted dietary
concentrations of 0 g/kg (control), 10 g/kg, 20
og/kg, and 30 g/kg, based on optimal inclusion
guidelines from Akintomide et al. [3], Alemu [2],
and Oghenebrorhie & Job [1]. The SPLM-
blended feed was manually mixed for 10 minutes

Table 1. Guaranteed analysis of the standard diet used in the experiment

Nutrient Starter diet Finisher diet
Crude protein 19.5% min. 14% min.
Crude fiber 6.0% max. 3.0% min.
Crude fat 3.0% min. 8.0% min.
Calcium 0.90- 1.10% 0.70 — 0.80%
Phosphorus 0.55% min 0.50%
Moisture 12.0 max. 12.0% max.

Starter diet (Integra 2000) and finisher diet (Integra 3000) by B-MEG, san miguel foods, inc.
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post-addition to ensure homogeneous
distribution within the diet. All feed was supplied
ad libitum in hanging tube feeders specific to
each replicate pen.

2.6 Data Collection Gathering

The data collection procedure involved detailed
monitoring and recording of various parameters
throughout the experimental period, which
extended over a significant duration. Feed-
related parameters were assessed by calculating
daily feed intake, differentiating the amount
offered from the leftover feed on a pen basis.
The total feed consumed in each pen was
divided by the number of birds to calculate the
average feed intake per bird. Additionally, the
birds' initial and final body weights were recorded
to determine weight gain and Feed Conversion
Ratio (FCR) throughout the 7 to 35-day study
period.

In parallel, carcass characteristics were
evaluated by measuring dressed weight,
determining dressing percentage, and weighing
individual meat cuts and edible offals. Sensory
evaluation was conducted by a semi-trained
taste panel, which assessed cooked chicken
meat samples for attributes such as appearance,
aroma, texture, taste, juiciness, and overall
acceptability using a 5-point hedonic scale (1-5,
where 5 is very much acceptable and 1 is not
sufficient) [8]. Finally, a cost and return analysis
was performed to evaluate the economic
feasibility of the dietary treatments, including total
production cost, gross income, net income, and
Return on Investment (ROI).

2.7 Statistical Analysis

The data collected from the experiment were
subjected to analysis of variance (ANOVA)
suitable for a Randomized Complete Block
Design (RCBD) with a factorial structure.
Duncan's Multiple Range Test (DMRT) was
utiized to compare the means, setting the
significance level at 0.05. Statistical analyses
were performed using software like SPSS for
Windows.

3. RESULTS
3.1 Growth Response
3.1.1 Feed intake

Table 2 provides a detailed analysis of feed
intake patterns in broiler chickens subjected to a

standard diet supplemented with varying
guantities of SPLM and water supplemented with
MHE. An interaction effect was observed,
emphasizing the influence of different SPLM
levels in the diet and MHE in drinking water on
broiler chicken feed intake. Broiler chickens
given pure water and supplemented with 30 g of
SPLM had a significantly higher mean feed
intake of 2,359 g, statistically different from the
other treatment groups (P=0.001). Conversely,
broiler chickens supplemented with 10mL of
MHE and a standard diet exhibited a statistically
significant lower mean intake of 2,163g
(P=0.001), statistically equivalent to broiler
chickens in 100% tap water receiving standard
diet.

3.1.2 Final weight, weight gain, and feed
conversion ratio

Broiler chickens supplemented with 10 mL/L of
MHE exhibited a higher final body weight,
positively influencing broiler chicken growth
(P=0.001). A positive correlation was found
between weight gain and dietary SPLM
incorporation and MHE supplementation. Broiler
chickens receiving 10 mL/L of MHE exhibited
higher weight gains than chickens receiving tap
water (P=0.002), highlighting the growth-
promoting potential of MHE. The combination
treatment of 10 mL/L MHE and 30 g/kg dietary
SPLM was particularly effective in achieving
maximum weight gain. Feed conversion Ratio
(FCR) was influenced by dietary SPLM
incorporation and MHE supplementation, with
significantly lower FCR observed in broiler
chickens supplemented with MHE at 10 mL/L
(P=0.002). Incremental increases in dietary
SPLM levels resulted in a linear improvement in
FCR, with the most favorable FCR observed in
the combined treatment of MHE water and 30
g/kg SPLM diet inclusion (P=0.015).

3.1.3 Carcass yield, weight of meat cuts, and
edible offals

The study found that broiler dress weight varied
significantly among MHE water treatments and
with  increasing levels of dietary SPLM
incorporation (Table 3). Broiler chickens
supplemented with SPLM dietary compounds in
drinking water demonstrated higher dressed
weights compared to the control group
(P=0.002). The combination treatment of
phytogenic compounds and 30 g/kg dietary
SPLM resulted in the highest broiler chicken
dress weight of 1223.25 g. The dressing
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percentage did not show significant differences
across treatments involving SPLM dietary
supplementation or water medication with multi-
herbal extracts (P=0.10 and P=0.96),
respectively.

The weight of breast meat was significantly
influenced by both MHE and increasing SPLM
inclusion, with a notable interaction effect (Table
4). Supplementation with 10 mL/L MHE in water
significantly improved breast weight compared to
the plain water control (P=0.001). Increasing
SPLM levels from 0 to 30 g/kg significantly
enhanced breast weights, with the highest

observed in the 20 and 30 g/kg SPLM groups
(P=0.001). The maximum breast meat weight
was obtained in birds on the 10mL/L MHE and
30 g/kg SPLM. There were no significant
differences in the weights of thighs and
drumsticks among the different phytogenic water
treatments. However, increasing levels of dietary
SPLM led to a slight linear increase in drumstick
weights, with broilers fed 30 g/kg SPLM-
supplemented diets having the heaviest
drumsticks. The heaviest wings and superior
back cuts were obtained in chickens that
received MHE in water and 30 g/kg sweet potato
leaf meal in their diet.

Table 2. Effects of multi-herbal extract and sweet potato leaf meal levels on broiler chicken
feed intake, final weight, weight gain, and feed conversion efficiency after 35 days trial

Levels of MHE Levels of SPLM Feed intake (g) Final weight (g) Weight gain (g) FCE
100% Tap water 100% SD 2,185.00¢ 993.50° 578.75° 2.232
10g Kgt SPLM  2,252.00¢ 1173.752 761.502 1.922
20g Kg' SPLM  2,298.00¢° 1196.002 759.502 1.922
30g Kg* SPLM  2,359.002 1254.002 815.252 1.892b
10mL LTMHE 100% SD 2,163.00¢ 1148.25° 719.25° 1.902b
10g Kgt! SPLM  2,201.00¢ 1271.252 869.252 1.74°
20g Kg1 SPLM  2,309.00° 1270.002 829.002 1.83%
30g Kg' SPLM  2,303.00° 1382.502 922.502 1.67°
P-Value
Levels of MHE 0.001*** 0.002** 0.002** 0.002**
Levels of SPLM 0.001*** 0.001*** 0.001*** 0.015*
Levels MHE x Levels of SPLM 0.001*** 0.830Ns 0.870Ns 0.580Ns

Column means of different letters 2°<d are significantly different at 0.05 levels, *p < 0.05; **p < 0.01; ***< 0.001;
NS: Not significant. MHE: multi-herbal extract, SPLM: Sweet potato leaf meal, SD: Standard diet, FCE: Feed
conversion efficiency, mL L: Milliliter per liter, g Kg*: Gram per Kilogram

Table 3. Influence of multi-herbal extracts (MHE) and sweet potato leaf meal (SPLM) levels on
broiler chicken dress weight and dressing percentage after 35 days trial

Levels of MHE Levels of SPLM

Dress weight (g) Dressing (%)

100% Tap water 100% SD 946.50° 95.38
10g Kg'* SPLM 1056.75P 90.07
20g Kg* SPLM 1154.25% 96.49
30g Kg SPLM 1111.25% 88.82

10mL L'*MHE 100% SD 1101.50° 96.07
10g Kg'* SPLM 1176.002 92.66
20g Kg?* SPLM 1184.252 93.92
30g Kg* SPLM 1223.252 88.44

P-Value

Levels of MHE 0.004** 0.969Ns

Levels of SPLM 0.013* 0.101Ns

Levels MHE x Levels of SPLM 0.583Ns 0.868Ns

Column means of different letters 2 are significantly different at 0.05 levels, *p < 0.05; **p <0.01; NS: Not
significant. MHE: multi-herbal extract, SPLM: Sweet potato leaf meal, SD: Standard diet, FCE: Feed conversion
efficiency, mL L% Milliliter per liter, g Kg': Gram per Kilogram
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Table 4. Impact of multi-herbal extracts (MHE) and sweet potato leaf meal (SPLM) levels on
broiler chicken meat cuts - breast, thigh, drumstick, wings, and back weights

Levels of MHE Levels of SPLM Breast Thigh Drumstick Wings Back
weight weight weight (g) weight (g) weight
9) 9) 9)
100% Tap 100% SD 245.00¢  117.00 114.00° 113.25P 115.75d
water 10g Kg! SPLM 275.25%4  105.75 131.752b 101.50° 172.00Pc
20g Kg! SPLM 307.25¢  130.75 135.502b 118.252b 181.50abc
30g Kg! SPLM 291.50¢ 108.50 147.502 106.00° 172.75bc
10mL L-TMHE 100% SD 315.00°¢ 118.25 135.002b 112.75° 197.752
10g Kg! SPLM 295.00¢ 117.50 112.75° 118.502b 149.50¢d
20g Kg! SPLM 355.00°  120.50 139.252 115.202b 197.252b
30g Kg! SPLM 403.002 114.75 150.502 136.502 211.752
P-Value
Levels of MHE 0.001***  (0.603Ns 0.662Ns 0.005** 0.001***
Levels of SPLM 0.001***  (0.092Ns 0.003** 0.167Ns 0.001***
Levels MHE x Levels of SPLM 0.009** 0.330NS  0.064Ns 0.010** 0.001**

Column means of different letters 2°° are significantly different at 0.05 levels, *p < 0.05; **p < 0.01; ***< 0.001;
NS: Not significant. MHE: multi-herbal extract, SPLM: Sweet potato leaf meal, SD: Standard diet, FCE: Feed
conversion efficiency, mL L %: Milliliter per liter, g Kg'*: Gram per Kilogram

Table 5. Effect of multi-herbal extracts (MHE) and sweet potato leaf meal (SPLM) levels on
broiler chicken edible offal - liver, gizzard, and heart weights

Levels of MHE Levels of SPLM Liver weight Gizzard Heart weight
(9) weight (g) 9)
100% Tap water 100% SD 32.75 17.75 11.25°
10g Kg! SPLM 36.00 20.50 10.50°
20g Kg! SPLM 36.75 22.00 13.00°
30g Kg'* SPLM 35.75 19.50 14.7520
10mL LT MHE 100% SD 33.75 24.00 14,250
10g Kg* SPLM 33.25 21.25 17.002
20g Kg! SPLM 33.75 20.75 15.252
30g Kg! SPLM 35.75 23.50 18.752
P-Value
Levels of MHE 0.170NS 0.063Ns 0.001***
Levels of SPLM 0.202Ns 0.976NS 0.003**
Levels MHE x Levels of SPLM 0.264NS 0.177Ns 0.164NS

Column means of different letters 2 are significantly different at 0.05 levels, *p < 0.05; **p < 0.01; ***< 0.001; NS:
Not significant. MHE: multi-herbal extract, SPLM: Sweet potato leaf meal, SD: Standard diet, FCE: Feed
conversion efficiency, mL L: Milliliter per liter, g Kg*: Gram per Kilogram

The weights of edible offal, such as the liver and
gizzard, did not exhibit significant differences
between MHE-treated groups and the plain water
control, nor did they vary across different dietary
SPLM inclusion levels (Table 5). Although there
were slight increases in edible offal weights with
the 30 g/kg SPLM diet, the variability among
replicates was too high for these differences to
be statistically significant. Conversely, heart
weight significantly varied between phytogenic
water treatments (P=0.001) and increasing
dietary SPLM levels (0.003). Supplementation
with  multi-herbal  phytogenic  significantly

increased heart weight compared to plain water,
and rising SPLM incorporation from 0 to 300 g/kg
diet linearly enhanced heart weights. The
heaviest heart was found in chickens who
received phytogenic water and a 300 g/kg SPLM
diet.

3.2 Sensory Evaluation

The sensory evaluation of cooked broiler chicken
meat consistently presents reassuring results,
focusing on tenderness, juiciness, taste, aroma,
and overall acceptability (Table 6). The study
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reveals no significant differences or consistent
trends in tenderness and juiciness scores across
treatments, irrespective of whether dietary
phytogenic or SPLM were included. Juiciness
scores ranged from 2.81 to 3.65, and tenderness
scores ranged from 3.31 to 3.44 on a 5-point
hedonic scale, indicating a moderate level of
both attributes. Taste and aroma/flavor sensory
scores exhibited comparability between the
control and treated groups, with average taste
scores of 3.06, reflecting moderately good taste,
and aroma values ranging from 2.56 to 2.94.
Notably, the study found no significant impacts
on palatability due to the test supplements, and
ratings for appearance, texture, and eating
quality were not influenced by phytogenic water
or different levels of SPLM.

3.3 Return on Investment Analysis

The profitability analysis of broiler chicken
production, featuring a  standard diet
supplemented with varying levels of SPLM and
MHE, was outlined in Table 7. Cash outflow
expenses, including feed, transportation, broiler
chicken purchase, supplements, vaccines, water,
light, rental, and housing construction, were
considered against total cash inflows derived
from the sale of 35-day-old broiler chickens. The
return on investment (ROI), expressed as a
percentage, was calculated by dividing net profit
by total expenditure and multiplying by 100. All
treatments demonstrated positive income,
reflecting favorable ROIls. The production costs
varied, with broiler chickens supplemented with

10 ml of MHE having the highest production cost
at Php118.18, followed by those fed with pure
commercial feeds and plain water, with a
production cost of Phpl115.39. Remarkably, the
lowest production cost of Php97.39 was
associated with broiler chickens supplemented
with 10ml MHE and 30g SPLM.

4. DISCUSSION

4.1 Feed Intake and Growth Response of
Broiler Chicken

The variation in outcomes regarding the effect of
SPLM on broiler chicken feed intake, as
evidenced in our study, emphasizes the need for
a nuanced understanding. Broiler chickens with
30g SPLM/kg feed exhibited high intake,
consistent with Akintomide et al. [3]. However,
discrepancies in the literature, such as linearly
increased feed intake [1] and reduced intake [9],
underscore the necessity for standardizing
experimental conditions. Moreover, the impact of
MHE on feed intake needs more exploration, with
limited studies available. Taer et al. [6] suggested
synergistic effects on growth but needed more
specific feed intake data. While Akintomide et al.
[3] study aligns with the current findings, the
broader literature presents mixed findings,
necessitating further research to standardize
experimental conditions and methodologies for a
more cohesive understanding of the
influence of SPLM and MHE on broiler chicken
feed intake.

Table 6. Impact of multi-herbal extracts (MHE) and sweet potato leaf meal (SPLM) levels on
broiler chicken tenderness, juiciness, taste, aroma, and general acceptability

Levels of MHE Levels of SPLM Tenderness Juiciness Taste Aroma General
Acceptability
100% Tap 100% SD 3.25 2.81 3.13 2.94 2.56
water 10g Kg!* SPLM  3.31 3.44 3.06 2.69 3.00
20g Kg! SPLM 3.25 3.38 2.94 2.69 2.94
30g Kg! SPLM 3.44 3.25 3.13 2.56 2.75
10mL L1 MHE 100% SD 3.13 3.65 2.81 2.56 3.00
10g Kg! SPLM 3.38 3.44 3.31 2.88 2.81
20g Kg! SPLM 3.56 3.38 3.13 2.63 3.00
30g Kg! SPLM 3.25 3.28 3.25 2.69 3.00
P-Value
Levels of MHE 0.902 0.092 0.589 0.823 0.253
Levels of SPLM 0.650 0.611 0.432 0.832 0.738
Levels MHE x Levels of SPLM 0.504 0.058 0.314 0.487 0.318

MHE: multi-herbal extract, SPLM: Sweet potato leaf meal, SD: Standard diet, FCE: Feed conversion efficiency,
mL L-1: Milliliter per liter, g Kg*: Gram per Kilogram
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Table 7. Profitability analysis on broiler chicken feed applied with sweet potato leaf meal and multi-herbal extracts

Treatments
= = = o) - - -
a) 0p] o ()] o
0 & & & < X X X
© b i i S 8) g g
S o o o S = « ®
S < < - + + s + s + s
+ g g g L w W w
— N ™ T I o I o o
= + + + S =0 =0 =0
|_ — — — —
© = = = Y O 4 O
S = = = 7 O 7 O
S X X X [= £ S S
o o) ) S o S o
o o o 3 — — -
— — —
I. Cash outflow
A. Cost of feed consume 72.00 66.00 60.00 54.00 72.00 66.00 60.00 54.00
B. Transportation 2.81 2.81 2.81 2.81 2.81 2.81 2.81 2.81
C. Cost of broiler 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00
D. Supplementation Sweet potato leaf meal 0.00 1.00 2.00 3.00 0.00 1.00 2.00 3.00
Oriental herbal nutrients 0.00 0.00 0.00 0.00 2.79 2.79 2.79 2.79
E. Vaccine 1.08 1.08 1.08 1.08 1.08 1.08 1.08 1.08
F. Water 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
G. Light 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50
H. Rental 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
I. Housing construction 6.25 6.25 6.25 6.25 6.25 6.25 6.25 6.25
Total Cost of production 115.39 109.39 103.39 97.39 118.18 112.18 106.18 100.18
Il. Total cash inflow 0.95 1.06 1.15 1.11 1.10 1.18 1.19 1.22
Dress weight (kg)/broiler Gross income 123.50 137.80 150.00 144.30 143.00 153.40 154.70 158.60
Ill.Net profit 8.11 28.41 46.61 46.91 24.82 41.22 48.52 58.42
IV. Return of investment 7.02 25.97 45.08 48.17 21.00 36.74 45.70 58.31
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In terms of growth, this study highlights that
SPLM and MHE supplements have individually
demonstrated potential to improve productivity
and quality characteristics in broiler chickens.
The solitary supplementation with 10 mL/L MHE
aligns with findings by of Taer and Taer [10], and
increased dietary inclusion levels of SPLM
linearly enhance final body weight and FCR [11,
9]. However, optimal growth performance was
achieved by combining 10 mL/L MHE and 30
g/kg SPLM, emphasizing additive or synergistic
interactions between these two feed
supplements. These results concur with past
evidence that bioactive compounds in garlic,
onion, turmeric, and sweet potato foliage elicit
antibacterial, antioxidant, and gut-modulating
activities [1,12]. SPLM and MHE extracts contain
an array of bioactive phytochemicals that can
improve the growth and feed efficiency of broiler
chickens through synergistic mechanisms [11,6].
Specifically, SPLM provides essential
macronutrients like crude protein (24-25%) and
minerals and digestibility-enhancing fiber (10-
12%) that facilitate musculoskeletal growth and
gut health. Additionally, allicin in garlic, turmeric
curcumin, and chili capsaicinoids elicit broad-
spectrum antimicrobial, anti-inflammatory, and
antioxidant activities.

These multifaceted effects likely modulate the
gut microbiota to enhance nutrient absorption,
alleviate immunosuppressive stressors, and
make more dietary energy available for muscle
accretion [13]. The complementary biological
actions of SPLM nutrients and phytogenic
antibacterial/immunomodulatory compounds on
interconnected physiological pathways governing
productivity outcomes explained the
improvements in body weight gain and feed
conversion ratio when broiler chickens were
concomitantly supplemented with agricultural by-
products. Further research through holistic
assays should elucidate the precise modes of
action underlying enhanced broiler chicken
growth mediated by integrated SPLM and
phytogenic extract supplementation. Identifying
optimal constituent combinations and doses can
help develop universally applicable best
practices for poultry producers.

4.1.1 Carcass yield, weight of meat cuts, and
edible offals

The observed significantly higher dress weights
in chickens supplemented with 20-30 g/kg SPLM
and 10 mL/L MHE compared to non-
supplemented controls align with existing

evidence supporting the enhancement of body
weight gain and daily growth with 5-15% dietary
SPLM [11,9]. However, contrary to previous
findings suggesting improved dressing
percentages with SPLM [2], the present study
reported no significant differences between
treated and control broiler chicken groups. This
aligns with another study where SPLM
substitution had no discernible effect on dressing
yields [14]. These discrepancies may be
attributed to breeding, rearing conditions, and
slaughter age, which must be consistently
controlled across experiments. Nevertheless, the
collective results imply that incorporating
agricultural  by-products like SPLM and
phytogenic compounds can enhance muscular
growth and absolute carcass weights without
compromising the composition or proportion of
edible meat. The bioactive nutrients and
phytochemicals likely induce anabolic and
growth-promoting activities through previously
mentioned mechanisms, including enhanced
protein synthesis and lean tissue accretion [15].

The application of a 10 mL/L MHE water
treatment significantly increased the weights of
breast, wings, and back cuts compared to plain
water controls, aligning with existing evidence
that phytogenic compounds enhance protein
accretion and promote lean tissue growth [16].
Furthermore, incremental dietary SPLM levels
exhibited a linear improvement in the weights of
breast, wings, drumsticks, and back cuts. The
heaviest breast, wings, and superior back cuts
were obtained with combinations of 10 mL/L
MHE and 30 g/kg SPLM, highlighting synergistic
effects between the two supplements in
augmenting muscular development. These
results were consistent with previous findings
indicating that SPLM inclusion enhances final
body weights and yields of edible meat [1]. In
contrast, no significant differences were
observed in thigh weights between phytogenic
treatments. This partially aligns with an
experiment reporting no effects on thigh
percentage between garlic and antibiotic-fed
broiler chicken groups [15]. Potential factors such
as variations in muscle fiber types and the
proximal bioavailability of supplements may
contribute to the variability across cuts.

Crude protein and amino acids in SPLM are
direct substrates for augmenting muscle protein
synthesis and growth [14]. Additionally, allicin
from garlic and curcumin from turmeric in MHE
possess anabolic, antioxidant, and anti-
inflammatory activities that likely stimulate breast
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muscle accrual while mitigating atrophic
pathways [6]. Phenolic phytochemicals may
modulate hormonal and mTOR-related signaling
cascades regulating localized muscle protein
turnover [17]. Furthermore, enhanced digestion
and circulation from chili-derived capsaicinoids
could increase the proximal bioavailability of
amino acids in breast and back cuts [15]. These
synergistic mechanisms underlie the preferential
hypertrophy of high-value cuts when broiler
chickens are concomitantly supplemented with
SPLM proteinfamino sources and MHE growth-
promoting bioactives. Overall, the integration of
MHE and SPLM appears effective for
preferentially  directing  nutrients  towards
increasing the weights of high-value breasts,
wings, and back cuts. The observed deposition
patterns are probably due to the activation of
pathways involved in breast muscle protein
creation by bioactive compounds, according to
Enoka et al. [17]. Further assays quantifying
amino acid transporters and atrophy-related
transcriptional regulators in target muscles could
provide insights into the underlying mechanisms.

The present study found no significant
differences in liver and gizzard weights between
MHE-treated groups and the control, nor
between varying dietary levels of SPLM.
However, heart weight showed significant
increases with MHE supplementation and higher
SPLM inclusion, with the heaviest hearts in birds
receiving both MHE water and 300 g/kg SPLM
diet. In contrast, most studies on SPLM did not
measure heart weight precisely, while a few, like
Melesse et al. [14] and Alemu [2]), found no
apparent effect of SPLM on heart weight. The
phytogenic blend papers also needed more focus
on quantifying edible viscera. Thus, this paper
provides more granular evidence that
supplementing MHE and SPLM can benefit
metabolically active organs like the heart. In
contrast, the individual sets of literature on sweet
potato and phytogenic extracts do not highlight
such effects. However, the present paper's
insights still need replication in further studies
with larger samples. More research is still
needed to conclusively demonstrate and
distinguish the effects of specific phytogenic
blends and SPLM inclusion levels on edible offal
components.

4.1.2 Meat sensory evaluation and return on
investment analysis

Panelists
moderately

consistently rated the meat as
juicy, tender, and acceptable,

regardless of supplement variations. This aligns
with prior studies on SPLM, where Akintomide et
al. [3] observed no specific trends in juiciness,
and palatability scores indicated no impact on the
taste of thigh cuts. Studies on multi-herbal
extracts (MHE) were limited in quantified sensory
analysis, with Camy et al. [4]) briefly suggesting
positive influences on broiler chicken meat
sensory properties and Ozturk & Dogan [18]
focusing on customer acceptance without precise
quantified sensory results. This trial aligns with
the sweet potato literature, emphasizing that
incorporating nutraceutical supplements like
SPLM or bioactive phytogenic compounds does
not adversely affect broiler chicken meat's
sensory quality and acceptability.

The return on investment (ROI), expressed as a
percentage, was calculated by dividing net profit
by total expenditure and multiplying by 100. All
treatments demonstrated positive income,
reflecting favorable ROIs. The cost of production
exhibited variation, with broiler chickens
supplemented with 10ml MHE showing the
highest production cost at Php118.18, followed
by those with pure commercial feeds and plain
water at Phpl115.39. Remarkably, the lowest
production cost of Php97.39 was associated with
broiler chickens supplemented with 10ml MHE
and 30g SPLM. Compared to the sweet potato
literature, comprehensive economic analyses,
such as that of Villaver and Cagatin [16],
indicated that the control diet had the best return
of feed cost compared to sweet potato-based
natural bioactive mixtures. Literature on the
economic impacts of MHE is needed to quantify
profitability.

5. CONCLUSION

In conclusion, the 35-day feeding trial presented
herein furnishes compelling evidence supporting
the synergistic enhancement of broiler chicken
productivity through the combined treatments of
sweet potato leaf meal (SPLM) and multi-herbal
extracts (MHE) supplements, surpassing the
effects of individual additives. The factorial
assessment systematically demonstrated that
supplementing broiler diets with 10 mL/L MHE
and 30 g/kg SPLM yielded the most favorable
influences on final body weight, weight gain, feed
intake, and conversion efficiency. Concurrently,
dress weights significantly improved with MHE
inclusion and 20-30 g/kg SPLM. The preferential
accretion of breast, wings, and superior back
cuts underscores localized deposition patterns,
prompting further inquiry into muscle-specific
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protein turnover mechanisms. A meticulous
profitability analysis also underscored that the
combination of MHE and higher SPLM levels
maximizes return on investment—an imperative
consideration for practical on-farm application.
Notably, the sensory evaluation revealed no
detrimental impacts on meat palatability. These
results highlight the intricate interplay between
SPLM  nutritional compounds and MHE
phytochemicals, suggesting potential synergistic
modes of action in improving digestion, immunity,
and muscular growth. While acknowledging that
validation of universal applicability necessitates
more  extensive  follow-up  studies, this
investigation significantly contributes to poultry
science by uncovering novel possibilities for
synergistically blending agricultural by-products
such as sweet potato foliage and botanical
extracts. This approach holds promise for
developing sustainable best practices to enhance
broiler chicken production. The research
compellingly advocates integrating SPLM and
MHE as a promising, natural strategy to optimize
broiler performance.
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