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approximately 1,380 species of acacia worldwide (Abdalla 
and Ahmad, 2023). Acacia species are a large group of woody 
plants, including shrubs, within the subfamily Mimosoidae 
(Dagba and Harris, 2014). These species remain green for most 
of the year and are known for their ability to thrive in dry, poor, 
and harsh environmental conditions (Mashamaite et al., 2009; 
Mapiye et al., 2011; Mathobela, 2018). Some common species 
of Acacia include Acacia karroo, Acacia tortilis, Acacia nilotica, 
Acacia angustissima, Acacia saligna, and Acacia schaffneri. It 

In t r o d u c t i o n

The availability of feed with imbalanced proximate 
composition and metabolizable energy (ME) is a major 

challenge in ruminant production globally (Niderkorn and 
Boumont, 2009). According to the IGFRI Vision 2050, India 
currently faces a net deficit of 35.6% in green fodder, 10.95% 
in dry fodder, and 44% in concentrate feed ingredients. By 
2050, the demand for green fodder is expected to reach 1,012 
million tonnes, while the demand for dry fodder will rise to 
631 million tonnes. The area dedicated to fodder production 
is steadily decreasing due to competition with cash crops. The 
growing demand for cereal grains for human consumption, 
combined with the shrinking land available for fodder 
cultivation, is significantly reducing the nutrient supply to 
ruminants (Cheema et al., 2011). Several parts of the world 
including Africa, Ethiopia and India reveal that fodder trees 
and shrubs are valuable animal feed and play an important 
role in farming system due to their better adaptation to 
local environment and drought situation (Tsegaye et al., 
2007). Trees require less management and care, and give 
consistent yield for a prolonged period (Dhillon et al., 2023). 
Tree leaves are a valuable source of supplementary protein, 
vitamins, and minerals, contributing to improved microbial 
growth and digestion in ruminants (Cheema et al., 2011). 
While all parts of the tree can be used for feeding, leaves are 
particularly important due to their high crude protein content 
(Hassene et al., 2010).

Acacia is an important genus in the Leguminosae 
family, originally described by Linnaeus in 1773. There are 
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Ab s t r ac t
The availability of balanced feed with optimal chemical composition and metabolizable energy (ME) is a significant challenge in 
ruminant production globally, particularly in India. As the area dedicated to fodder cultivation declines due to competition with 
cash crops, alternative feed resources, such as tree species, are gaining attention. This study investigates the chemical composition, 
mineral content, and amino acid profile of Acacia nilotica leaves, which have been identified as a promising alternative feed source for 
ruminants. Acacia species, known for their resilience in harsh environments, contain high crude protein (17.69%), low detergent fiber, 
and significant amounts of essential minerals and amino acids, such as glutamic acid, aspartic acid, leucine, and lysine. The leaves are 
rich in trace minerals like iron, manganese, and zinc, which support various metabolic functions in animals. The study also highlights 
the suitability of Acaci anilotica leaves as a protein supplement for ruminants, particularly during the dry season when conventional 
fodder is scarce. The findings suggest that Acacia nilotica leaves have substantial nutritional value, offering an alternative to traditional 
fodder, with potential benefits for improving livestock productivity and sustainability in ruminant feeding systems.
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has been noted that acacia species recover well from frequent 
cuttings (Ncube et al., 2018). The nutritional value of tannin-
rich forages like acacia is largely determined by their tannin 
content (Mlambo et al., 2009). Studies have shown that acacia 
leaves are rich in crude protein, minerals, and fatty acids, 
making them an excellent protein supplement for livestock 
(Ngwa et al., 2002; Mapiye et al., 2011). The crude protein in 
acacia leaves is particularly beneficial to ruminants during 
the dry season (Marume et al., 2012). Acacia leaves are also 
characterized by relatively low detergent fiber, suggesting 
a high feeding value (Mokoboki et al., 2005; Mapiye et al., 
2011). This study investigated the proximate composition, 
mineral content, and amino acid profile of Acacia nilotica 
leaves, identified as a promising alternative feed source for 
ruminants in Telengana.

Mat e r ia  l s a n d Me t h o d s

Leaves of Acacia nilotica were collected from different 
locations near the College of Veterinary Science in Hyderabad 
(Telengana, India). The collected leaves were dried separately 
in hot air oven at 100 °C, ground to pass a 2 mm sieve in Willey 
mill and saved in polythene bags for further analysis. Proximate 
analysis, amino acid assessment and mineral estimation 
were carried out at the Animal Nutrition Lab of the College. 
The proximate composition of the Acacia nilotica leaves was 
determined using the standard methods outlined by the AOAC 
(2012). Neutral detergent fiber (NDF), acid detergent fiber 
(ADF) and acid detergent lignin (ADL) were measured using 
the methods described by Van Soest et al. (1991). 

The mineral analysis was conducted using Inductively 
Coupled Plasma Optical Emission Spectroscopy (ICP-OES). 
A 1 g of the dried powdered sample was transferred into a 
microwave digestion vessel, and 9 mL of concentrated nitric 
acid (HNO3) and 1 mL of hydrogen peroxide (H2O2) were 
added. The sample was digested following standardized 
procedures. After digestion, the vessel was removed 
and allowed to cool to room temperature. The resulting 
digestate was filtered through Whatman filter paper No. 42, 
and the filtrate was quantitatively transferred into a 100 mL 
volumetric flask. The solution was then diluted to volume 
with Millipore water. Standard solutions for calibration were 
prepared by serial dilution of a 1000 µg/g stock standard 
solution with 1% nitric acid (HNO3). Sample analyses were 
performed in triplicates, and the average of the triplicate 
measurements was taken.

Amino acid analysis was performed on leaf samples 
using High-Performance Liquid Chromatography (HPLC). 
Approximately 0.1 g of the sample was weighed and placed 
into a closed test tube. To this, 5 mL of 6N hydrochloric acid 
(HCl) was added, and the mixture was homogenized using a 
vortex mixer. The test tube was then purged with nitrogen gas 
to maintain an inert atmosphere. The sample was incubated 
in an oven at 110°C for 22 h. After incubation, the sample was 
allowed to cool, and the contents were transferred to a 50 
mL volumetric flask and diluted to the mark with distilled 

water. The solution was then filtered through a 0.45 µm 
filter membrane. A 500 µL aliquot of the filtrate was mixed 
with 40 µL of acetic acid-borate buffer (AABA) and 460 µL 
of distilled water. From this mixture, 10 µL was transferred 
and reacted with 70 µL of AccQ-fluor borate reagent. The 
resulting solution was homogenized and allowed to stand 
for 1 min before being incubated at 55°C for 10 min. Finally, 
5 µL of the prepared sample solution was injected into the 
HPLC column for analysis.

Re s u lts a n d Di s c u s s i o n
Proximate Composition
Proximate composition of Acacia nilotica tree leaves is 
presented in Table 1. It was observed from the result that 
the dry matter was high in Acacia nilotica (91.09%) which 
was comparable to the DM% of Acacia saligna (92.05%) and 
higher compared to A. reficiencs and A. Senegal (87.8%) (Abd 
El-Galil et al. (2018). Organic matter content was also high 
(93.99%), indicating a low ash content (6%) comparable to 
the OM content (92%) reported by Cheema et al. (2011). The 
greater content of CP observed in Acacia nilotica (17.69%) 
is attributed to acacia leaves, which have an appreciable 
potential as protein source in ruminant feeding. The observed 
CP content was higher than the 13.2% reported for A. nilotica 
by Cheema et al. (2011) and the 16.62% for Acacia etbaica 
leaves reported by Abdalla and Ahmad (2023). The crude 
fiber and nitrogen-free extract contents in Acacia nilotica 
were 9.57% and 63.12%, respectively. Cell wall analysis, using 
detergent extraction, is an effective method for predicting 
the nutritional value of fibrous feed resources. Because 
voluntary dry matter intake and dry matter digestibility are 
dependent on cell wall constituents, especially NDF (37.15%) 
and lignin. Acacia nilotica leaves were found to contain low 
acid detergent fibre (17.97%), which indicates a high feeding 
value (Mokoboki et al., 2005; Mapiye et al., 2011). The value of 
the crude fat in Acacia nilotica leaves (3.60%, Table 1) was low 
compared with the leaves of A. ataxacantha (13.24%) reported 
by Daben et al. (2015).
Table 1:  Proximate analysis and Van Soest analysis of the Acacia nilot-
ica leaf meal

Parameter Values (%)

Dry matter 91.09

Organic matter 93.99

Crude protein 17.69

Crude fat 3.60

Crude fiber 9.57

Total ash 6.00

Nitrogen free extract 63.12

NDF 37.15

ADF 17.97

ADL 15.85

*Each value is the average of duplicate observations



Acacia Leaves: A Promising Alternative Feed Source for Ruminants

The Indian Journal of Veterinary Sciences and Biotechnology, Volume 21 Issue 4 (July-August 2025) 101

Mineral Composition
The results of macro-micro minerals and heavy metal analysis 
of the Acacia nilotica leaves are presented in Table 2. The 
mineral analysis showed higher concentration of calcium 
(1.26%), which is used for bone formation, followed by 
potassium (0.96%), sulphur (0.32%), followed by concentration 
of Mg (0.18%), P (0.16%), and lowest concentration of chlorine 
(0.05%). These levels were comparable to the concentrations 
of Ca (3.80%), K (1.10%), being the highest, and Na (0.15%) 
being the least reported by Cheema et al. (2011), but were 
quite lower than the concentrations of Ca (7.17%), K (9.18%) 
and P (0.95%) reported in A. mearnsii by Uushona et al. (2021). 
The mineral analysis data of the acacia leaves reported by 
Gebeyew (2015) showed high concentration of calcium and 
least concentration of magnesium among macro minerals. 
Ruminant can tolerate Ca:P ratio as wide as 7:1. Potassium 
is required for normal retention of protein during growth. 
Magnesium supports normal growth, while phosphorus is 
essential for bone formation.
Table 2:  Macro-micro minerals and heavy metal analysis of the Acacia 
nilotica leaf meal

Minerals Element Concentration*

Macro-minerals (%) Calcium 1.25

Phosphorus 0.16

Sulphur 0.32

Magnesium 0.18

Potassium 0.96

Chlorine 0.05

Micro-minerals (ppm) Cu 26.23

Fe 408.5

Zn 34.68

Mn 39.45

Co 0.36

Cr 12.7

Se 2.11

Ni 8.78

B 28.8

Li 2.68

Heavy (Toxic) metal 
(ppm) 

Pb 3.97

Cd 0.1

As 0.13

*Means of 9 observations each

The trace mineral analysis of the Acacia nilotica leaves 
showed higher concentrations (ppm) of Fe (408.5), Mn (39.45), 
Zn (34.68), B (28.8), and Cu (26.23). Fe is an essential trace 
element for haemoglobin synthesis, normal functioning 
of central nervous system and oxidation of carbohydrate, 
protein and fats. Zn and Mn are useful for vitamins 
stabilization. The concentration (ppm) of Cr (12.7), Ni (8.78), 
Li (2.68), Se (2.11), and Co (0.36) were lower in Acacia nilotica 

leaves among trace minerals studied (Table 2). These findings 
varied with the works of Gebeyew (2015), which showed 
the higher concentration on DM basis of Cu (237.9 mg/kg), 
followed by Fe (212.9 mg/kg), Mn (111 mg/kg), Mo (51 mg/kg), 
and lower concentrations of Se (16.1 mg/kg), Zn (6.6 mg/kg), 
Co (3.29 mg/kg) in leaves of A. reficiencs, while Uushona et al. 
(2021) showed higher concentration of Zn (16824 mg/kg), Cu 
(8594 mg/kg) and very low concentration of Se (58 mg/kg), 
Fe (0.21 mg/kg), Mn (0.11 mg/kg) in leaves of A. mearnsii. The 
results of the heavy metal analysis showed the concentrations 
of Pb (3.97 ppm), Cd (0.1 ppm), and As (0.13 ppm) (Table 2), 
while the studies conducted by Abdalla and Ahmad (2023) 
showed somewhat higher concentration of Pb (0.626 ppm) 
in the leaves of Acacia etbaica. 

The variations in the mineral profiles of acacia leaves 
are mainly due to the availability of minerals in the soil and 
ability of uptake of minerals by the plant. As the age and size 
of the plants increase, the relative importance of the evapo-
transpiration rate, particularly for the translocation of mineral 
elements increases. Higher mineral contents of Acacia nilotica 
plants species in this study further provoke their use a good 
alternative for animal feed.

Amino Acid Composition
The Acacia nilotica leaves sample analysis (Table 3) showed 
reasonably higher concentration of glutamic acid (1.736%), 
aspartic acid (1.681%), leucine (1.373%), lysine (1.01%), alanine 
(0.961%), arginine (0.957%), valine (0.945%), phenylalanine 
(0.895%), proline (0.885%), and glycine (0.818%). The 
glutamate/glutamic acid is helpful in improving intestinal 
health and whole body growth in animals (Fan et al., 2023). 
Leucine has been shown to benefit lipid metabolism, 
insulin sensitivity, milk production, muscle growth and can 
be used as strategy for preventing and treating metabolic 
diseases (Rehman et al., 2023). Moderate concentrations 
of isoleucine (0.781%), serine (0.729%), threonine (0.725%), 
and low concentrations of histidine (0.399%), methionine 
(0.298%) and cystine (0.195%) were observed in the present 
study (Table 3). Data showed that cystine was the first limiting 
essential amino acid, while methionine was the second 
limiting amino acid. 
Table 3: Amino acid analysis of the Acacia nilotica leaf meal

Parameter Content (% as is) Content (% DMS)*

Dry matter 89.53 -

CP 16.94 16.65

Methionine 0.298 0.293

Cystine 0.195 0.192

Methionine + Cystine 0.493 0.485

Lysine 1.01 0.993

Threonine 0.725 0.713

Arginine 0.957 0.941

Isoleucine 0.781 0.768

Leucine 1.373 1.35
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Valine 0.945 0.929

Histidine 0.399 0.392

Phenylalanine 0.895 0.88

Glycine 0.818 0.804

Serine 0.729 0.717

Proline 0.885 0.87

Alanine 0.961 0.945

Aspartic acid 1.681 1.652

Glutamic acid 1.736 1.706

NH3 0.301 0.296

Total including NH3 14.689 14.438

Total without NH3 14.388 14.142

*DMS: Figures standardized to dry matter content of 88%, CP = Crude pro-
tein, based on Dumas combustion method (CP factor 6.25)

A study conducted by Uushona et al. (2021) showed 
the similar results with higher concentration of aspartate, 
arginine, proline, glutamine, leucine, phenylalanine and 
lysine in leaves of A. mearnsii. Abd El-Galil et al. (2018) showed 
reasonable concentrations of leucine, valine and arginine, 
and methionine was the first limiting, while lysine was 
the second limiting amino acid in leaves of Acacia saligna. 
They further recommended up to 8% Acacia saligna leaf 
meal level in Mamourah growing hen’s diets without any 
negative effects on their performance. Greater lysine content 
observed in A. mearnsii leaf-meals may be attributed to its 
higher proline content that also protects cellular structures, 
stability and integrity of proteins and increase enzyme 
activity (Karmous and Verma, 2020).

Co n c lu s i o n

The study highlights the potential of Acacia nilotica leaf 
meal as an alternative feed for ruminants, showcasing their 
high nutritional value. With a dry matter content of 90.09%, 
organic matter of 93.99%, and crude protein of 17.69%. Acacia 
nilotica leaves are an excellent protein source, especially 
during the dry season. Their rich mineral profile, including 
calcium (1.26%) and potassium (0.96%), supports bone health 
and protein retention, while trace minerals like iron (408.5 
ppm) and zinc (34.68 ppm) further enhance their value. 
Low levels of heavy metals ensure safety for consumption. 
The balanced amino acid profile, especially glutamic acid, 
leucine, and lysine, supports growth, milk production, and 
overall health. Acacia’s ability to grow in harsh conditions 
makes it sustainable and viable alternative forage, however 
further studies are needed to evaluate its long-term effects 
on ruminant productivity.
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