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The processing abilities of chicken meat are strongly influenced by the production system and
dietary composition. This study aimed to assess the impact of Launaea taraxacifolia leaf intake on
postmortem pH kinetics and the technological quality of Goliath chicken meat. To achieve this goal,
forty Goliath chicks of 12 weeks old were divided into two groups and reared until 24 weeks of age.
Group 1 was reared under a semi-intensive system with access to L. taraxacifolia grazing, while
Group 2 was raised in confinement without access to the plant. The birds of each group were
slaughtered at 24 24 weeks old and breast and thigh muscles were sampled to assess pH kinetics
and meat quality parameters. The results showed that chickens kept with L. faraxacifolia leaf intake
exhibited slightly higher ultimate pH values in both breast (5.62 vs. 5.54; p<0.05) and thigh muscles
(5.84 vs. 5.81; p<0.05). The lower drip loss (breast: 2.34% vs. 3.74%; thigh: 2.20% vs. 2.37%), the
lower cooking loss (breast: 29.41% vs. 30.60%; thigh: 31.00% vs. 33.92%) and the water holding
capacity were conversely observed in chickens reared with L. taraxacifolia leaf intake (p<0.001).
The luminance L* and the redness a* of chickens reared without outdoor access were higher than
the values recorded in the group reared with with L. taraxacifolia leaf intake (p<0.001). In contrast,
the yellowness b* and the texture of the meat of chickens reared with L. taraxacifolia leaf intake
were the more important (p<0.001). The effect of type of muscle was significant on all technological
attributes of the meat analyzed (p<0.001). Overall, the outdoor access with L. taraxacifolia leaves
intake improve the technological quality of Goliath chicken meat, potentially through antioxidant
effects or modulation of postmortem muscle metabolism.
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Introduction
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significant ducks and guinea fowl, primarily for household

socioeconomic role in Sub-Saharan Africa, contributing to
employment creation, income generation, and food
security for many rural populations (FAO, 2013; Tougan
et al., 2018). In West Africa, extensive or traditional
chicken rearing accounts for approximately 80% of the
total poultry population (FAO, 2021) and remains a key
livelihood strategy for rural households (FAO, 2014;
Wong et al., 2017). The rapid demographic growth in the
region has led to a rising demand for poultry products, with
notable impacts on local markets (Fukase and Martin,
2020). Globally, poultry meat production increased from
131.6 million tons in 2019 to 133.3 million tons in 2020
(FAO, 2021), and this trend is expected to increase.

In Benin, poultry represents the second most consumed
meat after beef (FAOSTAT, 2020; Tougan et al., 2024).
Chicken is the dominant species produced, followed by

consumption and income generation (Tougan et al., 2016).
The feeding practices for poultry in Benin commonly
involve maize and soybean as major dietary ingredients,
which contribute significantly to the polyunsaturated fatty
acid (PUFA) content of the meat. While PUFAs enhance
the nutritional value of meat, they also increase its
susceptibility to lipid peroxidation, potentially affecting
sensory qualities, nutrient retention, and safety due to the
formation of toxic compounds (Adinortey et al., 2012).
Plant derived antioxidants are gaining attention as
natural alternatives to synthetic additives in poultry diets to
mitigate oxidative stress and enhance meat quality (Essien
et al., 2022; Englmaierova et al., 2021; Rahman et al.,
2018). Wallace et al. (2010) emphasize that bioactive
compounds from vegetables can act as dietary
antioxidants, improving meat quality by preventing
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oxidative damage, modulating bird metabolism, and
enhancing shelf life. Launaea taraxacifolia, a leafy
vegetable widely available in Benin and widely consumed
locally as African lettuce, has shown notable antioxidant
activity. Adinortey et al. (2018) reported its great
antioxidant potential through various assays (80.28 pg/mL
for total antioxidant capacity and 23 pg/mL (lipid
peroxidation inhibition).

In addition, the proximate composition of L.
taraxacifolia leaves includes 26.67% crude protein,
30.56% total carbohydrate, 21.22% ash, 6.50% fat, and a
calorific value of 1202.78 kJ per 100g dry weight (Dossa
et al., 2022; Koukoui et al., 2015; Adinortey et al., 2012).
The leaves are also rich in dietary fiber (15.05%) and
essential phytochemicals such as tannins, flavonoids,
terpenoids, steroids, cardiac glycosides, and saponins.
Mineral analysis shows high concentrations of calcium
(2,306.56 mg/100g), potassium (5,067.30 mg/100g),
magnesium (408.00 mg/100g), and iron (40.05 mg/100g),
which can contribute to the improvement of quality
attributes of poultry meat (Dossa et al., 2022; Koukoui et
al., 2015; Arawande et al., 2013; Adinortey et al., 2012).

However, chicken meat quality is influenced by several
management factors including housing systems, diet,
breed, and access to pasture (Daszkiewicz et al., 2022;
Murawska et al., 2021; Pieterse et al., 2019). Hence,
investigating the dietary inclusion of Launaea
taraxacifolia in poultry feeding programs is crucial. The
present study aims to evaluate the effects of L.
taraxacifolia intake on the pH kinetics and technological
quality of Goliath chicken meat. Specifically, it was to :

e Evaluate the effect of intake of Launaea taraxacifolia
post-mortem pH kinetics of the muscles (breast and
thigh) Goliath chickens;

e Determine the technological quality attributes of
Goliath chicken meat reared with and without access
to Launaea taraxacifolia grazing.

The hypotheses of the study are:

o Intake of Launaea taraxacifolia by Goliath chickens
significantly affects post-mortem pH kinetics of the
muscles (breast and thigh) compared with birds
without access to the plant.

e Intake of Launaea taraxacifolia significantly
improves the technological quality attributes of
Goliath chicken meat, including water-holding
capacity, color, and texture.

The null hypothesis is: Intake of Launaea taraxacifolia
has no significant effect on post-mortem pH kinetics or on
the technological quality characteristics of Goliath chicken
meat.

Materials and Methods

Study Area

The present study was conducted in Beyerou, a rural
locality within the commune of Parakou, located in the
Borgou Department in northcentral Benin (Figure 1). The
experimental site lies at approximately 9°21’ North latitude
and 2°37' East longitude. Parakou serves as a major urban
and commercial hub in northern Benin, covering an
estimated area of 441 km? with a population of 206,667
inhabitants (Adam & Boko, 1993). This region is

characterized by Sudano Guinean climatic conditions with
a unimodal rainfall regime. The average annual rainfall
ranges from 900 mm to 1200 mm, and average annual
temperatures vary between 25°C and 32°C (Adam & Boko,
1993).
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Experimental Design and Meat Sample Preparation

The Goliath broilers used in this study were obtained
from a Goliath chick supplier located in Parakou. A total
of 44 chicks of 12 weeks old, reared under similar initial
conditions, were purchased and divided into two
experimental groups. These groups were then subjected to
two different rearing systems until the age of 24 weeks.
Group 1 (Figure 2) was reared under a confinement-based
conventional system with outdoor access to a grazing area
dominated by Launaea taraxacifolia (LT-Grazing group).
Group 2 (Figure 3) was maintained under the same
confinement-based system but with outdoor access to a
plant-free roaming area, allowing birds to move freely
without exposure to Launaea taraxacifolia (Free-roaming
control group). In both groups, the chicks were housed in a
Californian type poultry building with wood shavings as
litter. The breeding equipment included standard feeders
and drinkers. Birds in both experimental groups were fed
ad libitum with the same grower diet containing 2965
kcal/kg of metabolizable energy and 18% crude protein and
had free access to drinking water. The initial starter diet
(2885 kcal’/kg ME; 18% crude protein) was gradually
replaced by the grower diet using proportions of 25%,
50%, and 75%, respectively, as described by Tougan et al.
(2013b). The nutrient composition of both the starter and
grower diets is presented in Table 1.

Health management during the confinement period
followed the prophylactic plan outlined by Tougan et al.
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(2013b). All Goliath chicks were vaccinated against
Marek’s disease, Newcastle disease, and infectious
bronchitis. Coccidiosis prevention was ensured via oral
administration of Amprolim® (Laprovet) for 5 days and
Anticox® (Laprovet, Tours, France) for 3 days. Birds were
also dewormed monthly. Additionally, Amin’ Toal® was
administered as an antistress supplement upon chick
arrival. The litter was renewed monthly throughout the
experimental period.

At 24 weeks of age, 20 male birds from each group were
selected and slaughtered. The four female birds present in
both groups were excluded from the present study. Breast
and thigh muscles were collected for the analysis of pH
kinetics and technological meat quality traits.

Slaughtering Process and Analytical Methods

The Goliath chickens used in this study were
slaughtered following the procedure described by Tougan
et al. (2020). The breast muscle (Pectoralis major) and
thigh muscle ({liotibialis) were sampled for the evaluation
of pH kinetics and technological quality attributes.

Figure 2. Goliath chicken reared in conﬁne
outdoor access (Group 1)

E

ment with

)

Figure 3. Goliath chicken reared in confinement without
outdoor access (Group 2)

Table 1. Nutrient composition of the starter and grower diets

. Starting ~ Growing

Composition diet dict
Soy cakes (g/kg) 12 7.5
Wheat bran (g/kg) 10 17.5
Corn (g/kg) 60 59
Cotton cakes (g/kg) 8 6.5
Fish meal (g/kg) 7 7
Lysine (g/kg) 0.2 0.2
Methionine (g/kg) 0.2 0.2
Salt (g/kg) 0.2 0.2
Oyster shell (g/kg) 2 1.5
Premix 0.25 (g/kg) 0.25 0.25
Total (g/kg) 100 100
Metabolisable energy (kcal/kg) | 2880.5 2969.6
Crude protein (g/kg) 18.6 17.2
Lysine (g/kg) 0.91 0.78
Methionine (g/kg) 0.63 0.58
Calcium (g/kg) 1.11 0.91
Digestible phosphate (g/kg) 0.28 0.27

The pH values of both breast and thigh muscles were
measured at 1, 4, 8, 12, and 24 hours post mortem, using a
Hanna HI99161 pH meter after appropriate calibration, as
described by Tougan et al. (2026).

Color parameters, lightness (L*), redness (a*), and
yellowness (b*), were recorded 24 hours post mortem
using a CR410 chromameter, in accordance with Tougan
et al. (2016). From the measured values of a* and b*, the
hue angle (H*ab) and chroma (C*ab) were calculated using
the following formulas (Hunt, 1991):

Hue = D>
Tan (a_*)

Chroma = ,/(a*2 + b*2)

The drip loss and cooking loss of the meat were
determined following the procedures described by Tougan
et al. (2016). These losses were calculated as percentages
of the initial fresh meat weight using the formulas:

Drio 1 %) = Weight loss during chilling % 100
rip loss (%) = Initial fresh meat weight

Weight loss during cookin
‘9 g CO9NG 100

Cooking %) =
ooking loss (%) Initial fresh meat weight

The water holding capacity (WHC) was estimated as
the sum of drip loss and cooking loss, as also described by
Tougan et al. (2016).

Meat texture was assessed using a Warner Bratzler
shear force test with a Texture Analyzer (TAXT Plus,
Lloyd Instruments) equipped with a single blade. The shear
velocity was set at 200 mm/min. Each value reported was
the average of at least five measurements per sample.

Statistical Analysis

The data collected on pH kinetics and technological
meat quality attributes were analyzed using the Statistical
Analysis System (SAS, version 9.1; SAS Institute Inc.,
Cary, NC, USA). The effects of production system (with or
without Launaea taraxacifolia access), muscle type (breast
or thigh), and their interaction were evaluated.

A two-way analysis of variance (ANOVA) was
performed using the PROC GLM procedure to determine
the main effects of the production system and muscle type,
as well as their interaction. When the ANOVA indicated a
significant effect (p < 0.05), pairwise comparisons between
group means were conducted using Student’s t-test.
Results were considered statistically significant at p <0.05.

Results

Effect of Launaea taraxacifolia Leaf Intake on The
PH Kinetics of Goliath chicken meat

The figure 4 showed the pH kinetics of the breast
muscle in Goliath chickens reared with and without dietary
access to Launaea taraxacifolia leaves. At 1 hour
postmortem, the pH of the breast muscle was 5.94 in
chickens fed with L. taraxacifolia, compared to 5.91 in the
control group. These values gradually declined to 5.55 and
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5.52, respectively, at 4 hours postmortem. At 8 hours, a
slight increase was observed in both groups, with pH
values reaching 5.61 in the L. faraxacifoliafed group and
5.57 in the control group. However, at 12 hours
postmortem, the pH decreased again to 5.53 and 5.55,
respectively. At 16 hours postmortem, a modest rise was
recorded in both groups, with pH wvalues of 5.60
(experimental group) and 5.57 (control group). Between 16
and 20 hours, the pH values remained relatively stable at
5.59 and 5.58, respectively. Ultimately, at 24 hours
postmortem, the highest pH was recorded in the L.
taraxacifolia group (5.62), while the control group
exhibited a lower terminal pH of 5.54.

The figure 5 presents the pH evolution of the thigh
muscle under the same experimental conditions. At 1 hour
postmortem, the pH in the tigh meat of chicken group fed
with the L. taraxacifolia leaf intake was 6.13, compared to
6.06 in the control group. These values declined to 5.78 and
5.76 at 4 hours postmortem, respectively. A slight increase
was observed at 8 hours postmortem, reaching 5.82 and
5.79. At 12 hours, the pH decreased to 5.81 in the
experimental group and 5.72 in the control group.
Interestingly, a noticeable increase was recorded at 16
hours, with values of 5.95 and 5.73, respectively. The pH
remained relatively stable from 16 to 20 hours postmortem,
at 5.87 for the L. taraxacifolia group and 5.78 for the
control group. At 24 hours postmortem, the final pH values
were 5.84 and 5.81, respectively.

6
59
5.8
5.7
5.6
55
54

pH of breast muscle

These results indicate that Launaea taraxacifolia leaf
intake tends to moderate postmortem acidification of both
breast and thigh muscles, resulting in slightly higher
ultimate pH wvalues. This could be attributed to the
antioxidant or metabolic effects of the plant on muscle
biochemistry, possibly influencing glycolytic activity or
post mortem buffering capacity.

Effect of Launaea taraxacifolia Leaf Intake on the
technological quality of Goliath Chicken Meat

The variation of the technological quality of Goliath
chicken meat reared with or without outdoor access to
Launaea taraxacifolia leaf grazing is given in table 2.
According to this table, the luminance, the red index and
the yellow index, the chroma, the hue, the drip loss, the
cooking loss, the water holding capacity, and the texture
were significantly affected by the intake of Launaea
taraxacifolia leaves and the type of muscle. Indeed, the
luminance (L*) values of both the breast (54.23) and thigh
meat (40.60) of Goliath chickens fed with a supplement of
Launaea taraxacifolia leaf intake were significantly lower
than those recorded in chickens not receiving this
supplementation (61.43 and 44.41, respectively; P<0.001).
Similarly, the red index (a*) of the breast meat in the L.
taraxacifolia supplemented group was significantly lower
than in the control group (1.14 vs 2.18; P<0.001). In
contrast, the thigh meat of chickens receiving Launaea
taraxacifolia showed a higher red index than that of the
control group (12.4 vs 10.63; P<0.001).
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Figure 4. pH kinetics of Goliath chicken meat produced with and without Launaea taraxacifolia Leaf intake
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Figure 5. pH kinetics of goliath chicken meat produced with and without Launaea taraxacifolia leaf intake
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Table 2. Effect of Launaea taraxacifolia leaf intake on the technological quality of Goliath chicken meat

Goliath reared with Goliath reared without
. . Effect Effect of
. Launaea intake Launaea intake
Variables Breast Thigh Breast Thigh L.alinla(lea type (l)f
Mean SE Mean SE Mean SE Mean SE fntake muscle
L* 5423  0.057 40.6 0.057 61.43 0.05 44 .41 0.06 Hk Hkok
a* 1.46 0.05 12.4 0.06 2.18 0.04 10.63 0.06 Hk Hkok
b* 3.01 0.04 33 0.04 2.1 0.04 3.25 0.05 * kK
Chroma C* 3.35 0.06 12.9 0.06 2.99 0.06 11.12 0.07 *ok ok
Hue H* -0.58 0.05 3.7 0.04 0.72 0.003 3.16 0.03 *ok *kk
Drip loss (%) 2.34 0.06 2.2 0.52 3.74 0.05 2.37 0.05 Hkok Hkok
Cooking loss (%) | 29.49 0.06 31 0.06 30.6 0.09 33.92 0.07 Hkok Hkok
WHC 32.03 0.08 33.37 0.07 34.37 0.08 33.93 0.07 Hkok Hkok
Texture (N) 37.06 0.15 47.92 0.2 36.38 0.2 46.98 0.15 Hkok Hkok

*p < 0.05; ** p < 0.01; *** p <0.001; SE: Standard error; WHC: Water holding capacity (%)

Furthermore, the yellow index (b*) values of both the
breast (3.01) and thigh meat (3.30) were significantly
higher in chickens fed with Launaea taraxacifolia
compared to those reared without Launaea taraxacifolia
leaf intake (P<0.001). Chroma values also followed a
similar trend, with significantly higher values in both
muscles of chickens reared with Launaea taraxacifolia leaf
intake (P<0.001).

Regarding hue angle, the highest values were observed
in the breast and thigh meat of chickens raised without
Launaea taraxacifolia intake (P<0.001). As for drip loss,
values for breast and thigh meat in the Launaea
taraxacifolia intake group were 2.34% and 2.20%,
respectively, compared to 3.74% and 2.37% in the control
group (P<0.001), indicating improved water holding
capacity.

Cooking loss was also significantly the lower in the
group of chicken reared with Launaea taraxacifolia leaf
intake with the values of 29.41% in the breast and 31% in
the thigh meat to the values of 30.60% and 33.92%
obtained for the breast and thigh meat in the control group
(P<0.001). Consequently, the water holding capacity
(WHC) of breast and thigh meat in chickens bred with
Launaea taraxacifolia leaf intake was 32.03% and 33.37%,
respectively, compared to respective values of 34.37% and
33.93% in the control group (P<0.001). Finally, the texture
expressed in Newton of both breast and thigh meat were
significantly more important in chickens reared with
outdoor access to Launaea taraxacifolia leaf grazing,
compared to those reared without this dietary
supplementation (P<0.001).

Discussion

Effect of Launaea taraxacifolia Leaf Intake on the pH
Kinetics of Goliath chicken meat

The pH kinetics observed in the breast and thigh muscles
of Goliath chickens fed Launaea taraxacifolia leaves suggest
a moderating effect of this dietary supplement on postmortem
glycolysis. Across both muscle types, chickens with access to
L. taraxacifolia consistently exhibited slightly higher pH
values at various postmortem intervals, culminating in higher
ultimate pH values at 24 hours postmortem compared to
control groups. This pattern may reflect a delay or reduction
in the rate of glycogen depletion and lactic acid accumulation
in muscle tissue (Clinquart et al., 2022). Several studies have

highlighted the impact of diet, especially the inclusion of plant
bioactives, on postmortem muscle metabolism. For example,
Surai (2020) showed that the inclusion of antioxidant in
poultry feed could modulate pH decline post-slaughter by
attenuating oxidative stress and delaying glycolysis. Launaea
taraxacifolia is known to be rich in phenolic compounds,
flavonoids, and other antioxidants (Adinortey et al., 2012;
Adinortey et al., 2018). These compounds can enhance the
buffering capacity of muscle tissues and stabilize cellular
membranes, thereby preserving enzymatic activity and
retarding pH decline (Zhao et al., 2021). The slightly elevated
pH observed in the experimental group could therefore result
from a reduction in oxidative muscle damage and enhanced
mitochondrial function, both of which are influenced by
polyphenolrich diets (Clinquart et al., 2000; Clinquart et al.,
2022).

Higher ultimate pH values are generally associated with
improved water holding capacity (WHC) and meat
tenderness, although extremely high pH levels can be
undesirable due to their association with dark, firm, and dry
(DFD) meat (Clinquart et al., 2022). In the present study, the
observed ultimate pH values (5.62 in breast and 5.84 in thigh
muscles) remained within acceptable limits, suggesting a
potential technological and sensory advantage without
crossing into the Dark, Firm and Dry (DFD) threshold. The
results are consistent with earlier findings by Song et al.
(2024), who reported similar effects when broilers were fed
with Moringa oleifera, known for their antioxidant properties.
These authors noted that birds on phytogenic diets had better
meat quality indicators, including reduced drip loss and
increased water holding capacity, which are closely correlated
with pH behavior during rigor mortis. The differential
response between breast and thigh muscles also aligns with
the literature. Thigh muscles typically have higher initial pH
and greater buffering capacity, due to their higher content of
oxidative fibers (Tougan et al., 2013; Tougan et al., 2016).
This may explain the more pronounced pH differences in
thigh muscles compared to breast muscles in our study.
However, the mechanisms behind these observations warrant
further investigation. For instance, the exact phytochemical
composition of L. taraxacifolia and its interactions with
muscle metabolism remain poorly understood. Moreover,
individual  variability, environmental stressors, and
preslaughter conditions could also influence postmortem pH
kinetics (Clinquart et al., 2022).
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These results suggest that dietary Launaea
taraxacifolia intake mitigates postmortem acidification in
both breast and thigh muscles, leading to slightly higher
ultimate pH values. This may reflect antioxidant or
metabolic properties of the plant, potentially modulating
glycolytic rate or enhancing muscle buffering capacity
after slaughter (Chen et al.,, 2013; Lin et al.,, 2014;
Michalczuk et al., 2016; Campbell et al., 2025; Chaumont
et al., 2025).

Effect of Launaea taraxacifolia Leaf Intake on the
Technological Quality of Goliath Chicken Meat

The current findings indicate that supplementation with
Launaea taraxacifolia significantly influenced the
physicochemical properties of Goliath chicken meat,
particularly color, water retention, and texture
characteristics, with differences observed between breast
and thigh muscles. The results of this study, showing
improved meat color, water holding capacity, and texture
of Goliath chicken meat reared with outdoor access to
Launaea taraxacifolia leaf grazing, align with previous
findings on broiler chickens reared under pasture based or
outdoor access systems. These systems have gained
interest due to their potential to improve meat quality traits
through natural forage intake and enhanced activity levels
(Fanatico et al., 2007; Castellini et al., 2002).

Meat color parameters, especially luminance (L*), red
(a*), and yellow (b*) indices, are critical indicators of
quality, freshness, and consumer acceptability (Mancini and
Hunt, 2005). The observed decrease in luminance values in
the supplemented group suggests darker meat, possibly due
to the antioxidative compounds in L. taraxacifolia such as
flavonoids and polyphenols, which can delay myoglobin
oxidation and stabilize meat color (Song et al., 2024;
Campbell et al., 2025; Chaumont et al., 2025). The reduced
a* values in breast meat and increased a* in thigh meat
indicate muscle specific pigment interactions, likely due to
differences in muscle fiber composition and myoglobin
content (Joo et al., 2013; Listrat et al., 2016; Weng et al.,
2022). Interestingly, the red index (a *) was reduced in breast
meat but increased in thigh meat of chickens fed L.
taraxacifolia. This suggests a muscle dependent modulation
of color attributes, possibly related to differential oxidative
metabolism and myoglobin content (Joo et al., 2013). The
elevation of the yellow index (b*) in both muscle types
aligns with previous findings where dietary plant pigments
influenced the deposition of xanthophylls in tissues
(Fanatico et al. 2007; Tougan et al., 2013). The higher b*
and chroma values in the supplemented group reflect the
dietary influence of carotenoid like compounds, which
enhance visual color saturation (Tougan et al., 2013;
Campbell et al, 2025; Chaumont et al., 2025). The
concurrent rise in chroma indicates enhanced color
saturation, which may improve visual appeal. The
significantly lower hue angle in meat from Goliath chicken
reared with outdoor access to Launaea taraxacifolia leaf
grazing also supports the role of dietary antioxidants in
preserving red pigmentation, a quality trait preferred by
consumers (Qiao et al., 2001; Ponte et al., 2008; Chen et al.,
2013).

In this study, breast meat L* values decreased to 54.23
and a* values to 1.14 in chickens reared with L. taraxacifolia
leaf intake, while thigh a* increased to 12.4. Similar

reductions in L* and increases in a* and b* values have been
observed in broilers with pasture access. For example,
Castellini et al. (2002) found that organic chickens raised
outdoors had lower L* and higher a* values in both breast
and thigh meat compared to intensively reared counterparts,
likely due to higher activity levels and increased antioxidant
intake from forage. Likewise, Fanatico et al. (2007) reported
that slow growing broilers on pasture exhibited more intense
meat color (lower L* higher a%*), attributed to grass
pigments and myoglobin enrichment from physical activity.
Thus, Launaea taraxacifolia leaf intake appears to confirm
the effect of forage-based systems, possibly due to its
polyphenol content, which may act similarly to the natural
antioxidants in pasture plants (Chen et al., 2013; Song et al.,
2024; Campbell et al., 2025; Chaumont et al., 2025). The
plant’s bioactive compounds, particularly flavonoids and
polyphenols may reduce myoglobin oxidation, leading to
color stabilization and decreased lightness (Chen et al.,
2013).

Drip and cooking losses were markedly reduced in the
supplemented group, demonstrating improved water
holding capacity. This may be explained by the protection
of cellular membranes and proteins against oxidative
damage, which in turn stabilizes the water—protein matrix
(Campbell et al., 2025; Chaumont et al., 2025). Although
absolute WHC percentages were slightly lower, the actual
reduction in drip and cooking losses suggests better muscle
integrity and less exudate release key parameters for
industrial yield and consumer satisfaction (Clinquart et al.,
2022). The reduction in drip loss (2.34% breast, 2.20%
thigh) and cooking loss (29.41% breast, 31.00% thigh) in
meat from Goliath chicken reared with outdoor access to
Launaea taraxacifolia leaf grazing is comparable to or
better than values reported in free range or organic
chickens. For instance, Fanatico et al. (2005) found that
drip loss in pasture raised broilers averaged 2.6-3.1%,
while cooking losses ranged from 30-34%, depending on
genotype and forage access. Similarly, Ponte et al. (2008)
noted that broilers with outdoor access had reduced water
losses, attributed to muscle fiber adaptations and oxidative
stability enhanced by foraged plant compounds. This
suggests that L. taraxacifolia supplementation may provide
an effective alternative to physical pasture access by
delivering  similar  functional compounds (e.g.,
polyphenols, vitamins) in feed. Recent studies show that
inclusion of polyphenolic feed additives yields similar
outcomes (Dostalova et al., 2020; Stanton et al., 2021;
Fetiveau et al., 2021; StaniSi¢ et al., 2024; Schmutz et al.,
2013; Smid et al., 2020). Additionally, supplementation
with other plant sourced polyphenols (e.g., resveratrol,
pterostilbene) has been shown to enhance antioxidant
capacity and meat color intensity (Campbell et al., 2025;
Chaumont et al., 2025).

The water holding capacity (WHC) values found herein
(32.03 to 33.37%) are consistent with the reported values
for pasture reared chickens (Ponte et al., 2008; Tougan et
al., 2013; Tougan et al., 2016). The relatively important
water holding capacity found herein in Goliath Chicken
reared with outdoor access may be due to their more
important physical activities and confirm the findings of
the literature indicating that meat from more active animals
tends to have slightly lower WHC due to higher
postmortem glycolysis and tighter muscle structure (Chen
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et al.,, 2013; Clinquart et al., 2022; Song et al., 2024;
Campbell et al., 2025; Chaumont et al., 2025). However, in
contrast, Ponte et al. (2008) and Soglia et al. (2015) found
that the presence of natural antioxidants in the diet (either
from pasture or supplements) could mitigate oxidative
stress and maintain WHC. Thus, although the absolute
WHC dropped slightly, the reductions in cooking and drip
losses in the meat of Goliath chicken reared with outdoor
access to Launaea taraxacifolia leaf grazing indicate an
overall improvement in functional water holding capacity.

Texture parameters were also significantly improved
by outdoor access in the current study, consistent with
reduced protein oxidation and improved structural
cohesion in the presence of dietary antioxidants
(Marchewka et al., 2023). The bioactive profile of L.
taraxacifolia may inhibit oxidative degradation of
structural proteins, leading to firmer and more desirable
meat textures (Adinortey et al., 2012 ; Adinortey et al.,
2018). Moreover, the variation in responses between breast
and thigh muscles underscores the importance of muscle
fiber type in determining the effect of dietary supplements
on meat quality. Oxidative (type I) fibers in thigh muscle
respond differently to oxidative stress and nutrient
absorption compared to glycolytic (type II) fibers
predominant in breast muscle (Joo et al., 2013; Listrat et
al., 2016; Weng et al., 2022).

Conclusion

The study revealed that outdoor access to Launaea
taraxacifolia grazing improved several meat quality
attributes of Goliath chickens, including color, water-
holding capacity, and texture. Birds in the grazing group
had continuous daytime access to a Launaea taraxacifolia—
dominated area throughout the experimental period (12 to
24 weeks of age), allowing voluntary ingestion of the plant
under natural foraging conditions. Meat quality parameters
were measured post-slaughter at predefined time points
during pH decline (early and ultimate pH), ensuring a
standardized assessment of technological traits.

Although the concentration of bioactive compounds in
L. taraxacifolia was not directly quantified in the present
study, the observed improvements in meat quality may be
partially attributed to the intake of plant-derived bioactive
compounds, such as phenolic compounds and antioxidants,
since both bird groups were suggested to physical activity
during outdoor access. These findings support the potential
of this indigenous leafy vegetable as a functional feed
additive in poultry production systems aimed at enhancing
meat quality. This finding provides further evidence that
Launaea taraxacifolia leaves could be used as a poultry
feed ingredient to improve the meat quality with an
inclusion in the diets. Future studies should explore its dose
response effects, underlying molecular mechanisms, and
consumer acceptability to facilitate its broader adoption in
sustainable livestock nutrition strategies.

Declarations

Ethical Approval Certificate

Although there are no ethical issues in the current
study, the experimental procedures of this study were
approved by the Local Animal Care and Ethics Committee

at the Department of Nutrition and Agrofood sciences,
University, of Parakou, Benin (Approval date and number:
02/02/2024; N° 0013-2024/ UP-FA-DNSAA/CD/CDA).

Author Contribution Statement

Polycarpe  Ulbad  Tougan:  conceptualization,
methodology, supervision of data collection, formal
analysis, writing the original draft and review.

Léila Sale and Florence O. Y. Akpo Data collection and
investigation.

Fund Statement
This work was funded by the co-authors.

Conflict of Interest
The authors declare no conflict of interest.

Acknowledgments

The authors thank Goliath chicken breeding farm of
Parakou, Benin and the Laboratory of Nutrition and Food
Sciences of the university of Parakou, Benin.

References

Adam, S. K., & Boko, M. (1993). Le climat du Bénin. Paris,
France: Editions Karthala.

Adinortey, M. B., Sarfo, J. K., Quayson, E. T., Weremfo, A.,
Adinortey, C. A., Ekloh, W., & Ocran, J. (2012).
Phytochemical  screening, proximate and mineral
composition of Launaea taraxacifolia leaves. Research
Journal of Medicinal Plants, 6, 171-179.
https://scialert.net/abstract/?doi=rjmp.2012.171.179

Adinortey, M. B., Ansah, C., Weremfo, A., Adinortey, C. A.,
Adukpo, G. E., Ameyaw, E. O., & Nyarko, A. K. (2018).
DNA damage protecting activity and antioxidant potential of
Launaea taraxacifolia leaves extract. Journal of Natural
Science, Biology and  Medicine, 9(1), 6-13.
https://doi.org/10.4103/jnsbm.JNSBM_22 17.

Arawande, J. O., Amoo, 1. A., & Lajide, L. (2013). Chemical and
phytochemical composition of wild lettuce (Launaea
taraxacifolia). Journal of Applied Phytotechnology in
Environmental Sanitation, 2(1), 25-30.

Koukoui, O., Agbangnan, P., Boucherie, S., Yovo, M., Nusse, O.,
Combettes, L., & al. (2015). Phytochemical study and
evaluation of cytotoxicity, antioxidant and hypolipidemic
properties of Launaea taraxacifolia leaves extracts on HepG2
and PLB985 cell lines. American Journal of Plant Sciences,
6, 1768—1782. https://doi.org/10.4236/ajps.2015.611176.

Campbell, Y. L., Walker, L. L., Bartz, B. M., Eckberg, J. O., &
Pullin, A. N. (2025). Outdoor access versus conventional
broiler chicken production: Updated review of animal
welfare, food safety, and meat quality. Poultry Science,
104(4), 104906. https://doi.org/10.1016/j.psj.2025.104906

Castellini, C., Mugnai, C., & Dal Bosco, A. (2002). Effect of
organic production system on broiler carcass and meat
quality. Meat Science, 60(3), 219-225.
https://doi.org/10.1016/S0309-1740(01)00124-3

Chaumont, S., Mignon, S. V., Fagnoul, F., & Le Bihan-Duval, E.
(2025). Access to the outdoors during summer affects feed
efficiency, carcass composition, and meat quality in a slow-
growing pure strain of chickens. Journal of Animal Science,
103(1), skaf157. https://doi.org/10.1093/jas/skaf157

Chen, X., Jiang, W., Tan, H. Z., Xu, G. F., Zhang, X. B., Wei, S.,
& Wang, X. Q. (2013). Effects of outdoor access on growth
performance, carcass composition, and meat characteristics
of broiler chickens. Poultry Science, 92(2), 435-443.
https://doi.org/10.3382/ps.2012-02360

645



Tougan et al. / Turkish Journal of Agriculture - Food Science and Technology, 14(3): 639-647, 2026

Clinquart, A., Leroy, B., Dottreppe, O., Hornick, J. L., Dufrasne,
I. L. and Istasse, L. (2000) Les facteurs de production qui
influencent la qualité de la viande des bovins Blanc Bleu
belge. In: L’élevage du Blanc Bleu Belge. Journée du Centre
d’Excellence du Secteur agricole et son Management
(CESAM), 26 Mai 2000. Mons. 2000, 19 p.

Clinquart, A., Ellies-Oury, M. P., Hocquette, J. F., Guillier, L.,
Santé-Lhoutellier, V., & Prache, S. (2022). Review: On-farm
and processing factors affecting bovine carcass and meat
quality. Animal, 16, 100426.
https://doi.org/10.1016/j.animal.2021.100426

Daszkiewicz, T., Murawska, D., Kubiak, D., & Han, J. (2022).
Chemical composition and fatty acid profile of the Pectoralis
major muscle in broiler chickens fed diets with full-fat Black
Soldier Fly (Hermetia illucens) larvae meal. Animals, 12(4),
464. https://doi.org/10.3390/ani12040464

Dostalova, A., Svitakova, A., Bures$, D., Vali§, L., & Volek, Z.
(2020). Effect of an outdoor access system on the growth
performance, carcass characteristics, and Longissimus
lumborum muscle meat quality of the Prestice Black-Pied pig
breed. Animals, 10(8), 1244.
https://doi.org/10.3390/ani10081244

Englmaierova, M., Skiivan, M., Taubner, T., Skiivanové, V., &
Cermédk, L. (2021). Effect of housing system and feed
restriction on meat quality of medium-growing chickens.
Poultry Science, 100(8), 101223.
https://doi.org/10.1016/j.psj.2021.101223

Essien, C. A., Sam, I. M., Okon, U. M., & Ndak, U. U. (2022).
Effect of Moringa (Moringa oleifera) leaf meal on the
performance, carcass characteristics and lipid profile of
finisher broiler chickens. AKSU Journal of Agriculture and
Food Science, 6(3), 213-223.

FAO. (2013). Poultry development review: Poultry feed
availability and nutrition in developing countries. In
Ravindran, V. (Ed.), FAO.

FAO. (2014). Family poultry development — Issues, opportunities
and constraints (Animal Production and Health Working
Paper No. 12). FAO.

FAO. (2021). Gateway to poultry production and products:
Poultry production. https://www.fao.org/poultry-production-
products/production/en/

FAOSTAT/Benin. (2020). Base de données
http://www.fao.org/economic/ess/countrystat/en/

Fetiveau, M., Savietto, D., Gidenne, T., Pujol, S., Aymard, P., &
Fortun-Lamothe, L. (2021). Effect of access to outdoor
grazing and stocking density on space and pasture use,
behaviour, reactivity, and growth traits of weaned rabbits.
Animal, 15(9), 100334.
https://doi.org/10.1016/j.animal.2021.100334

Joo, S. T., Kim, G. D., Hwang, Y. H., & Ryu, Y. C. (2013).
Control of fresh meat quality through manipulation of muscle
fiber characteristics and postmortem metabolism. Meat
Science, 95(4), 828-836.
https://doi.org/10.1016/j.meatsci.2013.04.044

Lin, C.-Y., Kuo, H.-Y., & Wan, T.-C. (2014). Effect of free-range
rearing on meat composition, physical properties and sensory
evaluation in Taiwan game hens. Asian-Australasian Journal
of Animal Sciences, 27(6), 880—885.
https://doi.org/10.5713/ajas.2013.13646

Listrat, A., Lebret, B., Louveau, 1., Astruc, T., Bonnet, M.,
Lefaucheur, L., Bugeon, J. (2016). How muscle structure and
composition influence meat and flesh quality. The Scientific
World  Journal, 2016,  Article ID  3182746.
https://doi.org/10.1155/2016/3182746

Marchewka, J., Sztandarski, P., Solka, M., Louton, H., Rath, K.,
Vogt, L., Rauch, E., Ruijter, D., de Jong, I. C., & Horbanczuk,
J. O. (2023). Linking key husbandry factors to the intrinsic
quality of broiler meat. Poultry Science, 102(2), 102384.
https://doi.org/10.1016/j.psj.2022.102384

statistiques.

Michalczuk, M., Zdanowska-Sasiadek, Z., Damaziak, K., &
Niemiec, J. (2016). Influence of indoor and outdoor systems
on meat quality of slow-growing chickens. CyTA - Journal of
Food, 15(D), 15-20.
https://doi.org/10.1080/19476337.2016.1196246

Murawska, D., Daszkiewicz, T., Sobotka, W., Gesek, M.,
Witkowska, D., Matusevi¢ius, P., & Bakuta, T. (2021).
Partial and total replacement of soybean meal with full-fat
Black Soldier Fly (Hermetia illucens L.) larvae meal in
broiler chicken diets: Impact on growth performance, carcass
quality and meat quality. Animals, 11(9), 2715.
https://doi.org/10.3390/ani1 1092715

Pieterse, E., Erasmus, S. W., Uushona, T., & Hoffman, L. C.
(2019). Black soldier fly (Hermetia illucens) pre-pupae meal
as a dietary protein source for broiler production ensures a
tasty chicken with standard meat quality for every pot.
Journal of the Science of Food and Agriculture, 99, 893-903.
https://doi.org/10.1002/jsfa.9261

Ponte, P. I. P, Rosado, C. M. C., Crespo, J. P., Crespo, D. G.,
Mourao, M. A., Chaveiro-Soares, M. A., Bras, J. L. A.,
Mendes, 1. A., Gama, L. T., Prates, J. A. M., & Ferreira
Fontes, C. M. G. A. (2008). Pasture intake improves the
performance and meat sensory attribute of free-range broilers.
Poultry Science, 87, 71-79. https://doi.org/10.3382/ps.2007-
00147

Qiao, M., Fletcher, D. L., Smith, D. P., & Northcutt, J. K. (2001).
The effect of broiler breast meat color on pH, moisture, water
holding capacity, and emulsification capacity. Poultry
Science, 80, 676—680. https://doi.org/10.1093/ps/80.5.676

Rahman, M. M., Hossain, M., Abid, M. H., & Hamid, M. A. (2018).
Effect of green tea powder as an alternative to antibiotic on
growth performance, meat quality and blood lipid profile of
broiler. Bangladesh Journal of Veterinary Medicine, 16(1), 23.
https://doi.org/10.3329/bjvm.v16i1.37369

SAS Institute. (2006). SAS/STAT User’s Guide (Version 6, 4th
ed.). Cary, NC: SAS Institute Inc.

Schmutz, M., Weindl, P., Carrasco, S., Bellof, G., & Schmidt, E.
(2013). Effect of breed, grazing system and concentrate
supplementation on fattening performance, carcass value and
meat quality of steers. Archiv Tierzucht, 56(96), 943-957.
https://doi.org/10.7482/0003-9438-56-096

Smid, A.-M. C., Weary, D. M., & von Keyserlingk, M. A. G.
(2020). The influence of different types of outdoor access on
dairy cattle behavior. Frontiers in Veterinary Science, 7, 257.
https://doi.org/10.3389/fvets.2020.00257

Song, Q., Zou, Z., Chen, X., Ai, G., Xiong, P., Song, W., Liu, G.,
Zheng, A., & Chen, J. (2024). Effect of Moringa oleifera Leaf
Powder Supplementation on Growth Performance, Digestive
Enzyme Activity, Meat Quality, and Cecum Microbiota of
Ningdu Yellow Chickens. Agriculture, 14(9), 1523.
https://doi.org/10.3390/agriculture14091523

Stanisi¢, N., Ruzi¢-Musli¢, D., Maksimovi¢, N., Ceki¢, B., Caro
Petrovié, V., Cosié, I, & Lazarevi¢, M. (2024). Assessing the
impact of sustainable pasture systems on lamb meat quality.
Processes, 12(7), 1532. https://doi.org/10.3390/pr12071532

Stanton, C., Mills, S., Ryan, A., & Ross, R. P. (2021). Influence
of pasture feeding on milk and meat products in terms of
human health and product quality. Irish Journal of
Agricultural and  Food Research, 59(2), 1-14.
https://doi.org/10.15212/ijafr-2020-0104

Surai, P. F. (2020). Antioxidants in poultry nutrition and
reproduction: An update. Antioxidants, 9(2), 105.
https://doi.org/10.3390/antiox9020105

Tougan, P. U., Bah, H., Kourouma, V., Domingo, 1. A., Osseyi,
G. E., & Théwis, A. (2024). Biochemical composition and
sensory quality of the meat of F1 crossbred chickens (Holli x
Fulani) in relation with the production system and post-
mortem aging time. International Journal of Innovation and
Applied Studies, 43(4), 1036-1048. https://ijias.issr-
journals.org/abstract.php?article=IJTIAS-24-244-02

646



Tougan et al. / Turkish Journal of Agriculture - Food Science and Technology, 14(3): 639-647, 2026

Tougan, P. U., Bonou, A. G., Gbaguidi, T., Koutinhouin, G. B.,
Ahounou, S., Salifou, C. F. A., Zannou, M. S., Mensah, G.
A., Beckers, Y., Everaert, N., Théwis, A., & Youssao, 1. A.
K. (2016). Influence of feed withdrawal length on carcass
traits and technological quality of indigenous chicken meat
reared under traditional system in Benin. Journal of World's
Poultry Research, 6(2), 37-47.

Tougan, P. U., Dahouda, M., Salifou, C. F. A., Ahounou, G. S.,
Kpodekon, M. T., Mensah, G. A., Kossou, D. N. F., Amenou,
C., Kogbeto, C. E., Lognay, G., Théwis, A., & Youssao, I. A.
K. (2013b). Nutritional quality of meat of local poultry
population of Gallus gallus species of Benin. Journal of
Animal and Plant Sciences, 19(2), 2908-2922.

Tougan, P. U., Yayi-Ladekan, E., Imorou-Toko, 1., Guidime, C.,
& Thewis, A. (2020). Dietary behaviors, food accessibility,
and handling practices during SARS-CoV-2 pandemic in
Benin. North African Journal of Food and Nutrition Research,
4(10, Special Issue), 08-18.
https://doi.org/10.5281/zen0do.4266796

Tougan, U. P., Dahouda, M., Salifou, C. F. A., Ahounou, G. S.,
Kpodekon, M. T., Mensah, G. A., Thewis, A., & Youssao, .
A. K. (2013a). Conversion of chicken muscle to meat and
factors affecting chicken meat quality: A review.
International Journal of Agronomy and Agricultural
Research, 3(8), 1-20.

Tougan, U. P., Youssao, I. A. K., Yayi-Ladekan, E., Kpodekon,
M. T., Heuskin, S., Beckers, Y., Mensah, G. A., Koutinhouin,
B. G., Lognay, G., & Thewis, A. (2018). Fatty acids
composition of meat of five native chicken (Gallus gallus)
ecotypes of Benin reared under organic or conventional
system. Journal of Experimental Food Chemistry, 4(2),
Article 1000137. https://doi.org/10.4172/2472-
0542.1000137

Wallace, R. J., Oleszek, W., Franz, C., Hahn, I., Baser, K. H. C.,
Mathe, A., & Teichmann, K. (2010). Dietary plant bioactives
for poultry health and productivity. British Poultry Science,
51(4), 461-487.
https://doi.org/10.1080/00071668.2010.506908

Weng, K., Huo, W., Li, Y., Zhang, Y., Zhang, Y., Chen, G., &
Xu, Q. (2022). Fiber characteristics and meat quality of
different muscular tissues from slow- and fast-growing
broilers. Poultry Science, 101(1), 101537.
https://doi.org/10.1016/j.psj.2021.101537

Wong, J. T., de Bruyn, J., Bagnol, B., Grieve, H., Li, M., Pym,
R., & Alders, R. G. (2017). Small-scale poultry and food
security in resource-poor settings: A review. Global Food
Security, 15, 43-52.
https://doi.org/10.1016/j.gf5.2017.04.003.

647



