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Abstract: This study investigated the effects of different gamma irradiation doses on the nutrient composition, fiber fractions,
metabolizable energy values, and radical scavenging activity of grass pea (Lathyrus sativus L.) seeds. Grass pea seeds were subjected to
gamma irradiation at doses of 100, 200, and 300 Gy, and changes in nutrient composition, cellulose-related fiber fractions, and radical
scavenging activity were evaluated. Nutrient and fiber fraction analyses were performed using standard methods, while antioxidant
capacity was determined using the DPPH radical scavenging assay. Gamma irradiation did not significantly affect moisture, crude ash,
sugar, or nitrogen-free extract contents (P>0.05). In contrast, crude fat and crude protein contents were significantly influenced by
irradiation (P<0.05), although the numerical changes in protein content were limited. Increasing irradiation doses resulted in a
significant reduction in starch content (P<0.01). In addition, pronounced decreases were observed in crude cellulose, acid detergent
fiber (ADF), and neutral detergent fiber (NDF) fractions, indicating structural modifications of cell wall components (P<0.01). In
parallel with the reduction in fiber fractions, estimated metabolizable energy values for poultry increased significantly (P<0.05),
whereas more limited changes were observed in metabolizable energy values for ruminants. Regarding antioxidant capacity, radical
scavenging activity determined by the DPPH assay reached its highest level at the 100 Gy dose (P<0.01), while higher irradiation doses
resulted in a decline in this activity. In conclusion, appropriately applied gamma irradiation improved the nutritional quality, energy
availability, and antioxidant potential of grass pea seeds, enhancing their potential use as an alternative and value-added feed
ingredient, particularly for monogastric animals. Further studies involving digestibility and in vivo performance are recommended to
confirm these effects under practical feeding conditions.
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1. Introduction fractions such as neutral detergent fiber (NDF) and acid
Grass pea (Lathyrus sativus L) is an important legume detergent fiber (ADF) are known to restrict nutrient
crop cultivated in several regions of the world, availability by limiting enzyme accessibility and
particularly in Asia, Africa, and parts of the increasing intestinal transit time. In addition, grass pea
Mediterranean basin, due to its high adaptability to seeds contain the neurotoxic compound $-ODAP (B-N-
drought-prone and marginal environments (Yildirim et oxalyl-a,B-diaminopropionic acid), which necessitates
al,, 2023). The seeds of grass pea are characterized by restricted consumption despite the crop’s high protein
relatively high protein content, appreciable energy value, content (Sethi et al, 2021). Moreover, bioactive
and a favorable amino acid profile, making them a compounds present in grass pea seeds may exhibit both
potential alternative protein source for both human food beneficial antioxidant properties and inhibitory effects,
and animal feed. In recent years, increasing interest has depending on their concentration and chemical structure.
been directed toward underutilized legumes such as Gamma irradiation has emerged as an effective non-
grass pea as sustainable feed ingredients to reduce thermal processing technology for improving the
dependence on  conventional protein  sources nutritional quality and safety of plant-based feed
(Youshanlouei et al,, 2022; Dumanoglu et al,, 2023). ingredients. lonizing radiation has been shown to induce
Despite its nutritional advantages, the utilization of grass structural modifications in macromolecules such as
pea seeds is limited by the presence of anti-nutritional proteins, carbohydrates, and phenolic compounds

factors and high levels of structural carbohydrates, which through radiolytic reactions, leading to changes in
can negatively affect nutrient digestibility and energy  digestibility, functional properties, and antioxidant
utilization, particularly in monogastric animals. Fiber activity (Al-Bachir, 2015; Beyaz and Yildiz, 2017).

Previous studies on various legumes, including chickpea,
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lentil, soybean, and lupin, have reported that gamma
irradiation can reduce fiber fractions, modify protein
structures, and enhance antioxidant capacity, thereby
improving overall feed value (EI-Niely, 2007).

However, information regarding the effects of gamma
irradiation on the nutritional composition and bioactive
properties of grass pea seeds remains limited. Given the
structural and compositional similarities between grass
pea and other legumes, it is hypothesized that irradiation
may similarly influence fiber fractions, metabolizable
energy, and antioxidant activity in grass pea seeds.
Nevertheless, species-specific responses to irradiation
necessitate direct investigation to elucidate these effects
accurately (Sahu et al., 2025).

Therefore, the objective of the present study was to
evaluate the effects of different gamma irradiation doses
on the composition, fiber fractions,
metabolizable energy values, and radical scavenging
activity of grass pea (Lathyrus sativus L.) seeds. The
findings of this study are expected to provide valuable

nutritional

insights into the potential application of gamma
irradiation as a processing tool to enhance the nutritional
value and functional properties of grass pea seeds for
animal nutrition.

2. Materials and Methods

2.1. Plant Material and Gamma Irradiation

Grass pea (Lathyrus sativus L.) seeds were used as the
plant material in the present study. The seed samples
were supplied by the Department of Field Crops, Faculty
of Agriculture, Kirsehir Ahi Evran University. Prior to
irradiation, the seeds were manually cleaned to eliminate
broken kernels, dust, and other extraneous materials to
ensure sample uniformity.

The gamma irradiation doses (100, 200, and 300 Gy)
were selected to induce mild physicochemical and
structural modifications in seed components without
causing excessive degradation of nutrients. In contrast to
conventional food irradiation studies that typically use
higher doses for microbial decontamination, the aim of
the present study was to investigate subtle changes in
nutrient composition, fiber fractions, and antioxidant
capacity (Ahuja et al., 2014).

Gamma irradiation was applied to the seeds at doses of
100, 200, and 300 Gray (Gy) using a cobalt-60 (Co-60)
gamma irradiation source (Ob-Servo Sanguis irradiator)
at the Saraykdy Nuclear Research and Training Center
(SANAEM), Turkish Atomic Energy Authority (TAEK).
The irradiation system was calibrated using a dosimeter
before treatment to ensure dose accuracy. During
irradiation, the seed samples were placed on a rotating
platform (360° rotation) to achieve uniform exposure,
while gamma rays were emitted through an irradiation
window set at a height of 30 cm. The dose rate during the
irradiation process was 208 Gy per hour (Beyaz et al,,
2016).

2.2. Chemical Analysis and Energy Calculations

The chemical composition of both raw and irradiated

seed samples, including moisture, crude protein, crude
fiber, ether extract, and crude ash contents, was analyzed
following standard procedures described by AOAC
(1990). Nitrogen-free extract (NFE) was calculated
indirectly as the difference between 100% and the sum
of crude protein, ether extract, ash, and crude fiber
contents. Neutral detergent fiber (NDF) and acid
detergent fiber (ADF) fractions
according to the methodology outlined by Van Soest et al.
(1991). Al composition values
expressed on a dry matter basis. Chemical analyses were
conducted at the of the Faculty of
Agriculture, Kirsehir Ahi Evran University.

DPPH radical scavenging activity was determined using a
methanolic DPPH solution (0.1 mM). Extracts at
concentrations ranging from 0.2 to 1.0 were incubated
with DPPH for 30 min in the dark, and absorbance was
measured at 517 nm using a spectrophotometer
(UVmini-1240, Shimadzu Corporation) (Gulcin and
Alwasel, 2023). Antioxidant activity was expressed as

were determined

nutritional were

laboratories

percentage inhibition.

Metabolizable energy (ME) values of the seeds were
estimated separately for poultry and ruminant animals
using established prediction equations. For poultry, ME
content was calculated based on the equation 1
recommended by the European Community and reported
by Larbier and Leclercq (1994), which incorporates
crude protein, ether extract, starch, and sugar contents:

ME (kcal/kg)=(37.07xCP %)+(82xEE %)+(39.89xStarch
%)+(31.1xSugar %) @8]

For ruminant animals, ME values of the concentrate feed
ingredients were estimated from proximate nutrient
composition using the equation 2 proposed by MAFF
(1976):

ME (kcal/kg)=(28.71xCP)+(74.16xEE)+(11.96xCF)+(33.4
9xNFE) 2)

where CP represents crude protein (%), EE ether extract
(%), CF crude fiber (%), and NFE nitrogen-free extract
(%).

2.3. Statistical Analysis

All statistical evaluations were carried out using IBM
SPSS Statistics (version 25.0). Each experimental
treatment was replicated three times. A one-way analysis
of variance (ANOVA) was applied to assess the effects of
varying gamma irradiation doses on the nutrient
composition, fiber fractions, and antioxidant properties
of white lupin seeds. When significant differences were
detected, mean comparisons were performed using
Duncan’s multiple range test. Statistical significance was
accepted at P<0.05, and the data are presented as mean
values accompanied by the standard error of the mean
(SEM).
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3. Results

This study aimed to evaluate the influence of varying
gamma irradiation doses on the nutrient profile, cell wall
fractions, and antioxidant potential of grass pea
(Lathyrus sativus L.) seeds. The effects of gamma
irradiation on the nutritional parameters and antioxidant
capacity of grass pea seeds are presented in Table 1.
Moisture content was not significantly affected by
radiation treatments (P=0.530), with values remaining

relatively stable across all irradiation doses. Similarly,
crude ash, sugar, and nitrogen-free extract (NFE)
contents did not show statistically significant differences
among the experimental groups (P>0.05). In contrast,
ether extract content was significantly influenced by
gamma irradiation (P=0.010). Compared with the control
group (0.41%), ether extract levels increased markedly
in all irradiated samples, reaching similar values at 100,
200, and 300 Gy (0.65-0.67%).

Table 1. Effect of gamma radiation on the nutritional parameters and radical scavenging activity of grass pea seeds (%)

Radiation Dose (Gy)

Parameters SEM P value
0 100 200 300
Moisture 5.49 5.53 5.44 5.37 0.038 0.530
Ether extract 0.41b 0.672 0.652 0.652 0.037 0.010
Crude protein 26.18¢ 26.882 26.76b 26.922 0.091 0.001
Crude ash 8.52 8.59 8.82 8.42 0.107 0.675
Starch 45.182 44.47¢ 44.73b 44.87b 0.083 0.001
Sugar 2.13 2.02 2.06 2.51 0.080 0.101
NFE 54.81 54.31 54.18 54.93 0.128 0.073
RSA 27.14b 63.81a 34.44b 26.89b 2.810 0.001

a< Means in the same column bearing different superscript small letters are significantly different at P<0.05. SEM= standard error

mean; NFE= nitrogen-free extract; RSA= radical scavenging activity.

Crude protein content was significantly affected by
radiation dose (P<0.001). However, the magnitude of
change was numerically small. Although statistically
significant differences were detected among treatments,
crude protein values varied within a narrow range. The
highest crude protein content was observed at 300 Gy
(26.92%), whereas the lowest value was recorded at 200
Gy (26.76%). These findings indicate that irradiation
caused statistically significant but biologically limited
changes in crude protein content.

Starch content exhibited a significant decrease in
response to gamma irradiation (P=0.001). The control
group showed the highest starch level (45.18%), while
irradiated samples displayed reduced values, with the
lowest starch content observed at 100 Gy (44.47%).
Intermediate values were recorded at 200 and 300 Gy,
indicating a dose-related modification of starch fractions.
Radical scavenging activity (RSA) of grass pea seeds, as
determined by the DPPH assay, was significantly
influenced by gamma irradiation (P=0.001). The DPPH
method, which is based on the ability of antioxidants to

donate hydrogen atoms or electrons to neutralize the
stable DPPH radical,
enhancement of antioxidant capacity at the 100 Gy
irradiation dose. At this dose, RSA reached 63.81%,
representing a significant increase compared with the
control (27.14%) as well as the 200 Gy (34.44%) and 300
Gy (26.89%) treatments. In contrast, higher irradiation
doses did not result in further improvement of DPPH

revealed a pronounced

radical scavenging activity, suggesting that excessive
irradiation may lead to degradation or structural
modification of antioxidant compounds. These findings
indicate that moderate gamma irradiation effectively
enhances the antioxidant potential of grass pea seeds, as
measured by the DPPH assay, whereas higher doses may
attenuate this effect.

The effects of gamma irradiation on fiber fractions and
metabolizable energy values of grass pea seeds are
presented in Table 2. Gamma irradiation significantly
influenced all fiber-related parameters examined in the
study (P<0.01).

Table 2. Changes in fiber components and metabolizable energy of grass pea seeds following gamma irradiation

Radiation Dose (Gy)

Parameters SEM P values
0 100 200 300
Crude fiber (%) 10.07a 9.56b 9.60b 9.07¢ 0.112 0.001
ADF (%) 8.792 7.72b 7.69b 7.50b 0.162 0.001
NDF (%) 18.602 17.482 16.14b 15.64b 0.382 0.002
ME ruminant (kcal/kg) 2738.19b 2754.463b 2745.56b 2769.162 4.179 0.026
ME poultry (kcal/kg) 2874.24b 2887.75b 2887.17b 2918.90- 6.062 0.019
a< Means in the same column bearing different superscript small letters are significantly different at P< 0.05.
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Crude fiber content showed a significant and progressive
decrease with increasing radiation dose (P<0.001). The
highest crude fiber value was observed in the control
group (10.07%), whereas the lowest value was recorded
at 300 Gy (9.07%). Intermediate values were obtained at
100 and 200 Gy, which did not differ significantly from
each other but were significantly lower than the control.
Similarly, acid detergent fiber (ADF) content was
significantly affected by irradiation (P=0.001). ADF levels
decreased from 8.79% in the control group to 7.50% at
300 Gy. ADF content was significantly reduced in all
irradiated groups (100, 200, and 300 Gy) compared with
the control, while no significant differences were
observed among the irradiated treatments.

Neutral detergent fiber (NDF) content also declined
markedly in response to gamma irradiation (P=0.002).
The control and 100 Gy group exhibited the highest NDF
value, whereas other irradiated treatments (200, and 300
Gy) showed significantly lower and comparable values,
indicating a strong effect of irradiation on structural
carbohydrate fractions.
Regarding energy values,
energy for ruminants (ME ruminant) was significantly
influenced by radiation dose (P=0.026). The highest ME
ruminant value was observed at 300 Gy (2769.16

estimated metabolizable

kcal/kg), which differed significantly from the control
and 200 Gy treatments, while the 100 Gy group showed
an intermediate value.

In contrast, estimated metabolizable energy for poultry
(ME poultry) increased significantly only at the highest
irradiation dose (P=0.019). The 300 Gy treatment
resulted in the highest ME poultry value (2918.90
kcal/kg), whereas the control, 100 Gy, and 200 Gy groups
did not differ significantly from each other.

4. Discussion

The present findings indicate that gamma irradiation
selectively modified certain nutritional parameters of
grass pea seeds, largely
unaffected. The absence of significant changes in
moisture content across irradiation doses suggests that
gamma treatment at the applied levels did not markedly
alter the water-binding capacity or hygroscopic
properties of the seeds. Similar stability has been
reported in other irradiated legumes, where moderate
radiation doses were insufficient to induce structural
changes affecting moisture retention (Farkas, 2006; Lima
etal, 2019).

The significant increase observed in ether extract content

while others remained

following irradiation may be attributed to radiation-
induced lipid-protein or lipid-
carbohydrate complexes, which can enhance lipid
extractability during analysis. Gamma irradiation has
been reported to disrupt cellular matrices and weaken
physical lipids and
macromolecules, thereby increasing the proportion of
extractable lipids without necessarily promoting lipid
synthesis (Aydar and Ozbek, 2025). The comparable

alterations in

associations between other

ether extract values observed at 100, 200, and 300 Gy
suggest that this effect may reach a plateau at relatively
low irradiation doses.

The statistically significant yet numerically limited
variations observed in crude protein content are
generally consistent with findings reported in the
literature on irradiated legumes. Several studies have
indicated that increasing doses of gamma irradiation do
not significantly affect protein content in legumes such as
pea, bitter vetch, chickpea, kidney bean, and lentil (EI-
Niely, 2007). In contrast, significant increases in crude
protein content following gamma irradiation have been
reported for whole soybeans (Taghinejad et al, 2009),
pigeon pea flour (Bamidele and Akanbi, 2015), sesame
seeds (Hassan et al., 2018), as well as maize and sorghum
grains (Mohamed et al, 2009). These discrepancies
among studies are likely attributable to differences in
plant species, seed structure, chemical composition, and
irradiation dose.

The increase in crude protein observed in the present
study should not be interpreted as a result of enhanced
protein synthesis. Rather, it is more plausibly explained
by a relative concentration effect, whereby irradiation-
induced degradation of carbohydrate fractions leads to
an apparent increase in protein percentage on a dry
matter basis. This mechanism has been previously
reported by Stanca et al. (2023), who observed elevated
protein  proportions  following
carbohydrate content after gamma irradiation. Moreover,
studies on legume seeds have demonstrated that gamma
irradiation does not directly increase protein content but
induces partial denaturation of protein molecules,
thereby enhancing their solubility and analytical
detectability (Maity et al, 2009; Bamidele and Akanbi,
2015). El-Niely (2007) also suggested that radiation-
induced structural

reductions in

modifications in proteins may
contribute to higher measured crude protein values.
Therefore, the protein changes observed in grass pea
seeds in the present study can be attributed to
irradiation-related  structural and compositional
modifications rather than true protein enrichment.

The significant reduction in
increasing radiation dose supports the notion that
polysaccharides are among the most radiation-sensitive
Starch, in particular, is highly
susceptible to ionizing radiation due to its ordered
composed of amylose and

Gamma irradiation

starch content with

macromolecules.
polymeric structure
amylopectin
radiolytic cleavage of glycosidic bonds within starch
granules, leading to depolymerization, a reduction in
molecular weight,
carbohydrate fragments (Sunder et al.,, 2022).

The decrease in starch content observed in the present

chains. induces

and the formation of smaller

study is consistent with findings reported for various
cereal grains and legume seeds subjected to gamma
irradiation. The pronounced reduction at 100 Gy,
followed by intermediate values at higher doses, suggests
that starch degradation may occur rapidly at lower
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irradiation levels, whereas further increases in dose
result in comparatively limited additional breakdown.
Similar irradiation-induced reductions in starch content
and structural integrity have been documented in maize,
rice, wheat, sorghum, and legume grains, where starch
degradation was associated with granule disorganization
and increased susceptibility to subsequent chemical or
enzymatic hydrolysis (Zhiguang et al., 2023; Bhat et al,,
2024). These observations collectively indicate that
gamma irradiation primarily affects starch through early
stage depolymerization, thereby altering carbohydrate
structure and availability.

In contrast, crude ash, sugar, and nitrogen-free extract
contents were not significantly affected by irradiation.
The stability of ash content indicates that mineral
composition remained largely unchanged, while the lack
of significant variation in sugar content suggests that any
starch degradation products may have undergone further
transformation or were not accumulated in measurable
quantities. Similarly, the relatively constant NFE values
imply that the overall carbohydrate pool was
redistributed rather than substantially reduced (Tresina
and Mohan, 2011).

The enhancement of radical scavenging activity (RSA) at
moderate gamma irradiation levels, as determined by the
DPPH suggests  that
modifications in bioactive compounds play a key role in
antioxidant capacity (Amiri et al,, 2023). The pronounced
increase observed at 100 Gy indicates that low-dose
gamma irradiation may promote the release or activation
of antioxidant constituents, such as phenolic compounds,
by disrupting cell wall structures or breaking bonds
between phenolics and macromolecules. Similar
stimulatory effects of low-dose irradiation on DPPH

assay, irradiation-induced

radical scavenging activity have been reported in several
legumes and cereal grains, where irradiation facilitated
the liberation of bound antioxidants and increased their
accessibility to react with free radicals (Aleksieva et al,
2025). The present results are in line with earlier studies
reporting limited antioxidant activity in non-irradiated
legume and seed materials, followed by a stimulation of
radical scavenging capacity after irradiation. Bhagyawant
et al. (2015) reported low antioxidant activity in
untreated chickpea cultivars, which increased upon
irradiation. Similarly, Variyar et al. (2004) observed
enhanced scavenging activity in irradiated soybean
extracts, while Abdelaleem and Elbassiony (2021)
documented comparable improvements in quinoa seeds.
Moosavi et al. (2014) further demonstrated a dose-
dependent response in almond hulls, where moderate
irradiation (2 kGy) increased radical scavenging activity,
whereas higher doses (10 kGy) resulted in reduced
antioxidant effectiveness. In contrast, the lack of further
improvement in RSA at higher irradiation doses (200 and
300 Gy) suggests a dose-dependent dual effect of gamma
irradiation on antioxidant compounds. While moderate
irradiation may availability,
excessive degradation,

enhance antioxidant

exposure can lead to

polymerization, or structural modification of phenolic
compounds and other radical scavengers, thereby
reducing their effectiveness (Rao and Zheng, 2025). This
phenomenon has been widely described in irradiated
plant materials and is commonly attributed to the
susceptibility of phenolic hydroxyl groups to oxidative
and radiolytic reactions at higher doses.

The dose-response pattern observed in the present
study, characterized by a peak antioxidant activity at 100
Gy followed by a decline at higher doses, supports the
threshold for
Such a pattern
highlights the importance of dose optimization when

concept of an optimal irradiation

maximizing antioxidant potential.

gamma irradiation is applied as a processing tool
(Naikwadi et al.,, 2022).

The present results demonstrate that gamma irradiation
markedly altered the fiber fractions of grass pea seeds,
which was accompanied by significant changes in
estimated metabolizable energy values. The progressive
reduction observed in crude fiber content with
increasing irradiation dose indicates that structural
carbohydrates are particularly sensitive to ionizing
radiation. Similar decreases in crude fiber following
gamma irradiation have been reported for several
legumes and cereal grains, where radiation-induced
depolymerization and weakening of cell wall
polysaccharides resulted in lower measurable fiber
fractions (Zhu et al, 2022). This effect is generally
attributed to the breakdown of complex cellulose-
hemicellulose structures and partial disruption of
lignocellulosic bonds. Cellulose and related cell wall
components are among the primary factors limiting
nutrient digestibility, particularly in monogastric
animals, as they restrict the access of digestive enzymes
to substrates and thereby negatively affect energy and
protein utilization. Therefore, the reductions observed in
fiber fractions following gamma irradiation can be
considered a beneficial
nutritional availability of grass pea seeds.

The significant reductions in acid detergent fiber (ADF)
and neutral detergent fiber (NDF) further support the
hypothesis that gamma irradiation modifies cell wall
integrity in grass pea seeds. NDF, which represents the

effect that enhances the

total cell wall fraction including hemicellulose, cellulose,
and lignin, showed a pronounced decrease even at the
lowest irradiation dose, suggesting a strong susceptibility
of these components to radiation (Saeid et al, 2024).
Comparable irradiation-induced reductions in NDF and
ADF have been documented in irradiated lupin, chickpea,
and cereal grains, and are commonly associated with
enhanced accessibility of carbohydrates to digestive
enzymes (El-Niely, 2007). The lack of significant
differences among irradiated treatments for NDF
suggests that most of the structural breakdown occurs at
relatively low doses, with higher doses producing limited
additional effects (Taghinejad-Roudbaneh, 2016).

The pronounced reductions in crude cellulose, ADF, and
NDF contents observed in the present study are
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consistent with previous findings showing that gamma
irradiation disrupts plant cell wall structures, thereby
reducing structural carbohydrates that limit nutrient
digestibility and energy utilization in animal feeds (Yildiz
and Ceylan, 2015; Taghinejad-Roudbaneh, 2016; Tresina
etal, 2017).

Changes in fiber fractions were reflected in the
metabolizable energy values, particularly for poultry. The
significant increase in ME for poultry at 300 Gy indicates
improved energy availability, which can be directly
linked to the reduction in fiber content. In monogastric
animals, high levels of crude fiber and NDF are known to
limit nutrient digestibility and energy utilization by
increasing digesta passage rate and reducing enzymatic
access to nutrients. Therefore, the observed decrease in
fiber fractions following irradiation likely contributed to
the enhanced ME poultry values. Similar improvements
in energy utilization have been reported in irradiated
feed ingredients with reduced structural carbohydrate
content (Jabeen et al.,, 2015).

-ODAP (B-N-oxalyl-L-a,B-diaminopropionic acid) is the
major anti-nutritional and neurotoxic compound limiting
the use of grass pea in animal and human nutrition.
Although the present study evaluated changes in nutrient
composition, fiber fractions, and antioxidant activity, §3-
ODAP content was not determined. Previous studies have
reported that processing methods, including soaking,
heat treatment, fermentation, and in
irradiation, may reduce $-ODAP levels through structural
degradation or leaching effects (Srivastava and Khokhar,
1996; Das et al, 2021). However, the effectiveness of
gamma irradiation on B-ODAP reduction appears to
depend on dose and processing conditions, and available
data remain

some cases

limited and sometimes inconsistent.
Therefore, further studies are required to clarify the
impact of gamma irradiation on -ODAP content and to
evaluate the safety and nutritional implications of

irradiated grass pea seeds.

5. Conclusion

The present study demonstrates that gamma irradiation
can effectively modify the nutritional composition, fiber
fractions, and radical scavenging activity of grass pea
(Lathyrus sativus L.) seeds. Gamma irradiation resulted in
significant
components, including crude fiber, ADF, and NDF, which
are known to limit nutrient digestibility, particularly in
monogastric animals. These changes were accompanied
by improvements in estimated metabolizable energy

reductions in cellulose-related fiber

values, especially for poultry, indicating enhanced energy
availability.

In addition, moderate gamma irradiation notably
enhanced radical scavenging activity, as determined by
the DPPH assay, with the highest antioxidant capacity
observed at 100 Gy. Higher irradiation doses did not
further improve radical scavenging activity, suggesting a
dose-dependent highlighting  the
importance of optimizing irradiation levels.

response  and

Overall, these findings suggest that appropriately applied
gamma irradiation may induce modest changes in the
nutritional composition and functional properties of
grass pea seeds. Therefore, gamma irradiation may
contribute to enhancing their potential use as an
alternative and value-added feed ingredient in animal
nutrition. However, given the limitations of the present
study, including the lack of B-ODAP determination and
the use of estimated rather than directly measured ME
values, the results should be interpreted cautiously.
Further studies focusing on digestibility, bioavailability,
and in vivo performance are required to better clarify the
practical implications of these findings.
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