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The leaves of the majority of the browse plants have been recognized as
livestock feed as a result of their high carbohydrate, protein, vitamins and
mineral contents; therefore they can be considered a reliable feed resource. In
view of this, Annona senegalensis leaves were studied for their nutritional
content in the current work. The study of the nutritive value of Annona
senegalensis leave, via the proximate; mineral; vitamin compositions, and
Phyto-chemical content was accomplished by the use of standardized analysis
methods. The result of the proximate composition shows that the sample
contained 7.40% moisture, 2.05% ash, crude fiber 32.78%, 2.69% crude protein,
1.98% fat and oil, and 53.10% carbohydrates, mineral content of the sample
indicates that calcium, potassium, magnesium, phosphorus, sodium, lead and
iron values were 0.66%, 4.68%, 3.12%, 22.16, 1.88, 0.10 and 0.21. The
phytochemical content in the sample indicates the existence of saponin, tannin,
steroid, flavonoid, and glycoside. Based on the obtained result it is concluded
that the leaves of Annona senegalensis are rich and a good source of
carbohydrates; crude fiber; crude protein; some minerals, and vitamins
Therefore, can be used as a potential livestock feed.

Bello AA, Aliyu IM,

Doko SM, Mu’azu BA, Ma’aji M, Abdulsalam W, Bello M., 2023. Assessment

To Cite: of Nutritive Value of Annona Senegalensis Leave as a Potential Feed Resource in the Livestock
Production. Agriculture, Food, Environment and Animal Sciences, 4(2): 165-178.

INTRODUCTION

Livestock production in nearly all developing countries like Nigeria is hindered
extremely by under nutrition, and this is directly attributed to the unavailability and
low-quality of feed resources for livestock production. Additionally, the use of
conventional feed resources to augment low-quality feeds in present-day Nigeria to
boost production is nearly impracticable because of its soaring high cost, inconsistency
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in supply and demand by other livestock species (Akinmutimi, 2004; Egbo et al., 2001;
Amaefule, 2002 and Ndubueze et al., 2006).

Therefore, to reduce the problems of feed unavailability and undernutrition, the use
of leave meals from the perennial leguminous trees can be an alternative choice;
multipurpose trees supply an affordable source of protein and other nutrients,
particularly during dry weather at times when quantities as well as quality of pasture
plants are lowest (FAO, 2010). The leaves of almost all the browse plants such as
Gmelina arbora; Leucaena leucocephala; Adansonia digitata and Parkia biglobosa and
many more have been recognized as livestock feed with high carbohydrate, protein,
vitamins and mineral contents; therefore they can be considered a dependable feed
resource (Okoli et al., 2003). Leave meals can boost the growth; development and
performance traits of growing ruminant animals fed on fibrous diets through the
supply of more and better nutrients (McDonald et al., 2002)xAnnona senegalensis
generally called the African custard apple comes either as a shrub or small tree which
includes the bark with smooth or coarse texture, branches, and leaves. The leaves are
grazed by livestock (Wikipedia, 2021). Annona senegalensis is traditionally called
Nugberechi in Nupe land and is a species of seed vegetable which grows both in dry
and wet seasons. It is a plant that is widely spread cutting across Senegal to Nigeria.
This plant is found throughout Northern Nigeria, especially in the Niger, Nassarawa,
Kaduna, Kano, Plateau States, and Federal Capital Territory (FCT) Abuja, (Alqasim,
2013), thus its leaves can be potential feed resources in livestock production.
According to Tijjani et al. (2013), the protein found in Annona senegalensis leaves may
serve as a supplement to the body's daily protein needs. Additionally, they
emphasized that the presence of crucial nutrients like protein and carbohydrates
suggests that the leaves could be employed as a nutritiously valued and healthful
element to enhance poultry health and growth performance. According to Avomyo et
al. (2020), the total DMI of Annona senegalensis leaves was within the expected 3% of
animal live body weight, suggesting that they would be suitable as goats' only source
of nutrition. The favoured species of fodder trees and shrubs, according to Avornyo et
al. (2020), were F. albida, F. sycomorus gnaphalocarpa, A. africana, P. erinaceus, A.
senegalensis, and C. molle. Due to their low amount of anti-nutritive components and
excellent amino acid profile, goats appeared to prefer A. senegalensis and A. africana
over the other browse species (Yisa et al., 2010; Okunade et al., 2014). However,
compared to A. senegalensis and A. africana, P. erinaceus had a higher amount of anti-
nutritive components, according to Gidado et al. (2013). Additionally, according to
Krongvist et al (2021) adding foliage to goat diets might enhance feed intake and daily
weight gain due to the animals' dietary preferences and the nutritional content of
foliage species being generally higher than that of natural or semi-natural grass
species.

165



Bello et al., /]. Agric. Food, Environ. Anim. Sci. 4 (2): 164-178, 2023

Based on above reported literature, the present work was designed to assess the
nutritive value of Annona senegalensis leaves as a potential feed in livestock
production enterprises.

MATERIALS and METHODS
Source of Experimental Materials

Annona senegalensis leaves were sourced at the college backyard along boy’s Hostel
Road, Niger State College of Agriculture Mokwa, Niger state, Nigeria (latitudes 9°N
and 180°E with longitude 5°N and 3°E). It has an annual rainfall of between 4 mm to
14 mm and means temperature of about 24°C to 32°C in the day and 20°C to 24°C at
night. The soil is sandy and loamy and the vegetation is tropical guinea savannah
CAM. (2021).

Sample Collection and Preparation

The sample (Annona senegalensis leaves) was collected manually in April 2022 using
a knife and washed with clean water then air-dried for one week. The dried samples
were ground to a fine powder with an electric grinder and sieved using a 0.5 mm mesh
size, which was stored in a well-labeled airtight polythene bag for immediate
laboratory analysis at Central Service Laboratory- National Cereal Research Institute
(CSL-NCRI) Badeggi-Bida Niger State, Nigeria.

Chemical Composition of Annona Senegalensis Leaves

The values obtained for proximate analysis were all estimated in percentages.
Moisture and ash contents were determined using weight differences. The fiber
contents were estimated from the loss in weight of the crucible and its content on
ignition. Carbohydrate was derived when the sum of the percentage of moisture, ash,
crude protein, and fats were subtracted from 100. The nitrogen value, which shows the
presence of protein in a substance, was determined by micro Kjeldahl (AOAC, 1990),
which comprises digestion, distillation and titration processes. The value of nitrogen
was turned to protein by multiplying with a factor of 6.25. The determination of the
crude lipids content of the sample was accomplished with the use of Soxhlet type of
direct solvent extraction method of petroleum ether boiled at 40-60°C for eight hours.
The nitrogen free extract was calculated indirectly by subtracting the sum of crude
protein, fibre, fats and ash from 100 as described in the 15%* and 17 editions of (AOAC,
2000).

Mineral Analysis of Annona Senegalensis Leaves

Two grams of the sample were digested using a 10 cm3 acid mixture consisting of
HClO4, H2504, and HNO3 in a 1:4:3 ratio on a Kjeldahl digestion block until the
solution becomes quite clear. The digested solution was filtered and made up to mark
with deionized water in 100 cm3 volumetric flasks. Metal concentrations of Ca, Mg,
Fe, and Pb were analyzed using Atomic Absorption Spectrophotometry (A.A.S)
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(Perkin Elmer Analyst 200, USA). Potassium and Na concentrations were determined
using flame photometers (SA-500f, China), while phosphorus was determined
colorimetrically using the Vanudo-Molybodate Colorimetrically method (Kf1700,
Sweden).

Vitamins content of Annona Senegalensis Leaves in mg/100g

Vitamins analysis was performed using the method reported by the Association of
Official Analytical Chemistry (AOAC, 2006).

Vitamin A Determination

Vitamin A was determined by the colorimetric method. A quantity of 1 or 2 grams of
the sample and standard were measured and combined with 30 ml absolute alcohol.
Afterward, 3 ml 50% KOH solution was added and boiled gently for 30 minutes under
reflux. After washing with distilled water, vitamin A was extracted with three times
50 ml of diethyl ether. The extract was evaporated to dryness at a low temperature and
then dissolved in 10 ml of isopropyl alcohol. One ml of prepared standard vitamin A
solution and that of the dissolved extract were transferred to separate cuvettes, and
their respective absorbance values were read in a spectrophotometer at 325 nm with a
reagent blank set at zero.

Absorbance of samplex Cone. standard

Conc. of vitamin A insample =
Absorbance of standard

Vitamin B1 Determination

One gram of the sample was placed into conical flask and dissolved with 100 ml
deionized water by shaking thoroughly. Later it was heated for 5 minutes and allowed
to cool and filtered. The filtrate was poured into a cuvette and the respective
wavelength (261 nm) for the vitamin was set to read the absorbances the using
spectrophotometer.

Ax D.F xvolumeof cuvette

E

Where A = absorbance, E = extinction coefficient = 25 for B1 and DF is dilution factor =5

Concentraton(mg %) =

Vitamin B2 Determination

One gram of sample was weighed into a conical flask. This was dissolved with 100 ml
deionized water, shaken thoroughly and heated for 5 minutes and allowed to cool and
filtered. The filtrate was poured into a cuvette and the wavelength was set at 242nm
for the vitamins B2 to read the absorbances using a spectrophotometer.

Ax DF xvolumeof cuvette

E

Concentrafon(mg %) =
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Where A = absorbance, E = extinction coefficient = 25 for B2 and DF is dilution factor =5
Vitamin B3 (Niacin or Nicotinamide) Determination

Five grams of sample was mixed and 100ml of distilled water was added to dissolve
all Nicotinic acid or Niacin present. The volume of 5 ml of this solution was measured
into a 100 ml volumetric flask and makeup to mark with distilled water. The amount
of 10 to 50 ppm of Niacin stock solution was also prepared and added. The absorbances
of the diluted stock solutions and sample extract were measured at a wavelength of
385nm on a Spectrophotometer.

Vitamin B6 Determination

One gram of the sample was weighed into a conical flask. This was dissolved with 100
ml deionized water, shaken well, and heated for 5 minutes and left to cool down before
being filtered. The filtrate was poured into a cuvette and the spectrophotometer was
set at 254 nm wavelength to measure the absorbance to obtain vitamin B6.

Where A = absorbance, E = extinction coefficient = 25 for B6 and DF is dilution factor =5
Vitamin C Determination

This was accomplished by the titrimetric method as was reported by (Kirk and Sawyer
1991). To analyse the sample, 1 gram was homogenized in 6% EDTA/TCA solution
and filtered. Then, 20 ml of 30% KI solution was added and titrated against 0.1M
CuSO4 solution. The endpoint was marked by a black colouration. A reagent blank
was also titrated. Vitamin C content was calculated based on the formula below. One
ml of 0.1 moles CuSO4 =.88mg vit. C.

1 x 88 xtitre- blank
W

Vitamin C mg/100 =

Vitamin E Determination

This was determined by the Futter — Mayer colorimetric method of the Association of
Vitamin Chemists. 1 A gram of the sample was mixed with 10 ml of methanolic
sulphuric acid and gently boiled under reflux for 30 minutes. The mixture was then
transferred to a separating funnel and treated with three times 30 ml diethyl ether,
recovering the ether layer each time. The ether extract was then transferred to a
desiccator and dried for 30 minutes before being evaporated to dryness at room
temperature. The resulting dried extract was dissolved in 10 ml of pure ethanol. One
ml of the dissolved extract and an equal volume of standard vitamin E were
transferred into separate tubes. After the continuous addition of 5 ml of absolute
alcohol and 1 ml of the concentrated nitric acid solution, the mixtures were allowed to
stand for 5 minutes, and the respective absorbances was measured using the
spectrophotometer at 410 nm with blank reagent set at zero.
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Absorbance of sample x Conc.of standard

Conc.of vitamimE in sample = .
Absorbance of sample

Qualitative Analysis of Phyto-chemical Content of Annona Senegalensis Leaves

The test sample was subjected to Phyto-chemical screening for the presence of
Saponin, tannins, alkaloids, flavonoids, steroid, and glycosides using standard
methods recommended by (A.O.A.C, 2016).

Saponin

Two grams of the sample was added to about 5 ml of distilled water in a test tube and
the mixture was shaken vigorously and then placed in a water bath for some minutes.
The formation of foamy-like liquid at the top of the mixture confirms the presence of
Saponin.

Alkaloids
In this test, Maeyers’ reagent (a solution of 1.3 g HgCI2 and 5 g KI in 100 ml of distilled
water) was added to about 2 ml of concentrated HCI and 1 ml of the blended sample

dropwise. The formation of a creamy-like precipitate confirms the presence of
alkaloids.

Quinone

One ml of concentrated H2504 was mixed with approximately 2 ml of the sample
solution. The appearance of red coloured product indicates the presence of quinones.

Glycosides

Approximately 4 ml of the sample solution was added to 2 ml glacial acetic acid in a
test tube, and a few drops of concentrated H2504 were let down the mixture in a test
tube. The formation of a ring at the interface confirmed the presence of a deoxy sugar
characteristic of cardiac glycosides.

Phenol

In this test, 2 ml of distilled water was added to one gram of sample and then some
drops of 10% ferric chloride were added. The formation of blue or green colour
confirms the presence of phenols.

Tannins

About one gram of the sample was boiled with 20 ml distilled water in a test tube and
then filtered. Some drops of 0.1% ferric chloride were added and monitored for the
appearance of blue-black colouration which shows the presence of tannins.
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RESULTS and DISCUSSION
Chemical Composition

The proximate constituents of Annona senegalensis leaves are depicted in Table 1. A
Lower moisture value of 7.40% was observed for Annona senegalensis leaves was
observed for the Annona senegalensis leaf in this current work, the value is in
agreement with the value reported by (Yisa et al., 2010). The value reported is
comparable to the value reported by Tijjani, et al, (2013). Modu-Kagu et al. (2021)
reported a moisture range values of 4.60 % — 17.64 % for browse leaves. The low
moisture content of the sample shows that it can be stored for an extended period of
time without spoiling after drying (Daramola, 2022)

Table 1. Proximate Analysis of Annona senegalensis Leaves

Parameters Concentration (%)
Moisture 7.40

Ash 2.05

Crude fibre 32.78

Ether extracts 1.98

Crude protein 2.69

Carbohydrate 53.10

The ash content of the sample was observed to be 2.05% which is similar compared to
Gnetum Africanu (1.20%). However lower than H. Sabdariffa leaves 6.55% and
Mucuna urean 8.0%. The value is not within the range of 9.20% to 10.83% reported in
green leafy vegetables of Nigeria (Umar et al., 2007). However, Modu-Kagu et al.
(2021) reported an ash range values of 2.15 % — 12.14 % for browse leaves. The high
ash contents of Nigerian green leafy vegetables may indicate higher levels of mineral
elements in these samples compared to the values for Annona senegalensis leaves
investigated on in the current study; this suggests that Nigerian green leafy vegetables
contain more minerals than Annona senegalensis leaves reported on in the current
study. The crude fiber content of the Annona senegalensis leaves was found to be
32.78% % which is higher compared to the value observed in some leafy vegetables
eaten in Nigeria such as fluted pumpkin leaves 4.60% (Ekop, 2007). It is similarly
higher than 28.29% reported for Tectona grandis leaf meal (Daramola, 2022). However,
Modu-Kagu et al. (2021) reported a crude fiber range values of 15.39 % — 32.99 % for
browse leaves. The higher crude fiber reported in the current study could be attributed
to low protein content. In the present study, the value of fat content was observed to
be 1.98%, this value (1.98%, ) is lower when compared to 11.99% reported for
Corchorus olitorius; 13.15% for G.africanum, and 4.30% for M. urean leave (Ekop,
2007, Idris et al, 2009). However, it is similar to 2.17% reported for Tectona grandis
leaf meal and this is an indication of low level of cholesterol (Daramola, 2022).
Similarly, Modu-Kagu et al. (2021) reported fat range values of 1.10 % — 6.73 % for
browse leaves. The protein content of the Annona senegalensis leaves was found to
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be 2.69% which is similar to the 2.71% value observed in Annona senegalensis leaves
(Tijjani et al, 2013) but are lower than the 7.70% value observed in fluted pumpkin
leave; 17.50% reported in G. africanum and 24.3% found in M. urean (Ekop, 2007) and
13.28% reported for Tectona grandis leaf meal (Daramola, 2022). However, Modu-
Kagu et al. (2021) reported a Crude protein range values of 8.89 % —24.85 % for browse
leaves. The carbohydrate value as shown in the result was 53.10% which is higher
compared to 19.56% observed in C. olitorius, and 10.56% in B. diffuse (Idris et al, 2009),
and 40.30% reported for Tectona grandis leaf meal (Daramola, 2022). However, Modu-
Kagu et al. (2021) reported carbohydrate range values of 41.98 % — 60.77 % for browse
leaves. From the result of this study, Annona senegalensis leaf is a rich and a potential
source of carbohydrates and this is needed for energy synthesis in animals (Ishida, et.
al, 2000).

Mineral Element Analysis

The mineral constituents of Annona Senegalensis leaves are shown in Table 2. From
the results the values of calcium 0.66%, magnesium 3.12%, potassium 4.68% sodium
1.88%, phosphorus 22.16%, iron 0.21% and lead 0.10%. The value obtained was similar
except for phosphorus compared to that reported in Annona senegalensis leaves
0.47%, 1.35%, 0.24%, 0.48%, and 0.29% respectively (Yisa et al., 2010). The potassium
value is 4.68% which is more compared to Sterculia satigera leaves at 1.3% and Khaya
senegalensis leaves at 0.4% as was reported by Khobe, (2017). Sodium was observed
to be 1.88%, this value is lower compared to Anonna negeisus leocarpus 19.47% as was
reported by Khobe, (2017). Macro and micronutrients in sheep-selected diets were
reported by Serra et al. (1995) as follows: Ca (0.51), K (0.93), Mg (0.19), Na (0.44), and
P (0.27); and micro minerals: Cu (13.5), Fe (510.9), Mn (43.8), and Zn (29.5) in mg/kg-
1DM. Ondiek et al. (2010), however, reported varying values, particularly with Ca, P,
Mg, Cu, Fe, and Mn, which were typically lower.

Table 2. Mineral Content of Annona senegalensis Leaves

Minerals Concentration in mg/g
Calcium 0.66

Magnesium 3.12

Potassium 4.68

Sodium 1.88

Phosphorus 22.16

Iron 0.21

Lead 0.10

The tree browses' mineral content ranges from a moderate level to a high level
(Abdulrazak et al., 2000). According to Ondiek et al. (2010), although the Ca and P
showed variance, the acacia species studied generally had high concentrations of the
microelements Mn, Mo, Zn, Co, Cu, Fe, and Se, demonstrating that animals may be
able to absorb enough of these nutrients without the need for general
supplementation. They emphasized once more that all key minerals, with the
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exception of sodium, were within the range of values previously reported (McDowell,
1985) and were thus sufficient to meet growth requirements. They claimed that
previous reports (Norton, 1994; Ramirez and Ledezma-Torres, 1997; Sawe et al., 1998;
Khanal and Subba, 2001) are compatible with the content of the micro-elements. Most
studies (Sawe et al., 1998 and Abdulrazak et al., 2000) showed low Na content. Factors
such as differences in climate, soil types, etc. could have contributed to these
differences. However, Akinsoyinu and Onwuka (1988) reported the following range
of values for some browse plants used in ruminant feeding in southern Nigeria as P
(0.06 % — 0.47 %); Ca (0.13 % — 1.27 %); k (0.32 % — 4.34 %); Mg (0.15 % — 0.81 %); Na
(0.003 % —0.100 %); and Fe (300 ppm — 2100 ppm).

Phytochemical Screening

The results of the Phyto-chemical content of Annona senegalensis leaves are presented
in Table 3. In the current investigation, Saponin, flavonoids, tannins, alkaloids,
steroids, and glycosides were found.

Table 3. Phytochemical Content of Annona senegalensis Leaves

Parameters Inference
Saponin +ve
Flavoniod +ve
Tannin +ve
Alkaloid +ve
Steroid +ve
Glycoside +ve

+ve: positive

Similar result by Johnson et al., (2017) shows the qualitative presence of tannins,
flavonoid, alkaloids, Saponin and steroids on phytochemical screening of Annona
senegalensis leaf. Furthermore, reports on Phyllanthus niruri leave by Olufayo et al.
(2021) identify the presence of Saponin and Flavonoid. (Raimi et al., 2014 and Olufayo
et al. 2021) also reported the presence of Saponin and Flavonoid in Manihot esculentus
leave. Adebisi et al. (2021) also reported the presence Alkaloid in Syzgium
aromaticum leave. However, reports by Yisa et al., (2010) showed the absence of tannin
and alkaloids in Annona senegalensis plant in their study on Chemical composition of
Annona senegalensis from Nupe land, Nigeria. The absence of tannin and alkaloids in
their study may be attributed to method of determination.

Vitamin Analysis

This result of vitamin analysis indicates that the sample contains vitamin A- 3.76%,
B1- 1.34%, B2 -1.86%, B3 -1 08%, B6 -0.66%, C-14.48%, E-11.48%. The vitamin content
of Annona senegalensis leaves is summarized in Table 4.
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Table 3. Vitamin Content of Annona senegalensis Leaves

Vitamins Concentration mg/100 g
A 3.76

Bl 1.34

B2 1.86

B3 1.08

Bé6 0.66

C 0.66

E 11.48

Vitamin A 3.76% showed a lower value compared to Phyllantus niruri leaves 12.78%
as was reported by Olufayo et al. (2021). Vitamin E- 11.48% showed a lower value
compared to Phyllantus niruri leaves 57.18% and vitamin B6- 0.66% is more compared
to Phyllantus niuri leaves 0.234% as was reported by Olufayo et al. (2021). Vitamin B1
1.34% revealed more value compared to Syzygium aromaticum leaves 0.74 as was
reported by Adebisi et al. (2021). Vitamin B2 1.86% has more value compared to
Syzygium aromaticum leaves 0.069% and vitamin B3 1.08% revealed a similar value
compared to Syzygium aromaticum 1.063% as was reported by Adebisi et al. (2021).
The results observed on vitamins do not agree with the report of Olufayo et al. (2021).
Except that vitamin B6 value was a little bit higher than what Olufayo et al. (2021)
reported. The differences in the values could be attributed to spatial variation, which
involves a number of factors including area temperature (Donhoued'e et al., 2023;
Kraus et al., 2003; Iriti et al., 2009), light and ozone influences plant photosynthesis
processes, altitude (Owuor et al., 1990), soil moisture, type, and the fertility of certain
areas (Donhoued'e et al., 2023; Ravhubhali et al, 2020, Sariyildiz et al, 2005), and due to
genetic variation (Donhoued’e et al., 2023).

CONCLUSION and RECOMMENDATIONS
Conclusions

I. The result of the present study showed that Anonna senegalensis leaves are a
potential source of carbohydrate, crude fiber, fat/oil, crude protein, and which
have the potential of being used for livestock nutrition.

ii. They contain essential minerals like Ca, Mg, K, Na P, and Fe, which are
indispensable in livestock nutrition

iii. =~ They indicate the presence of some important phytochemicals like saponins,
tannins, alkaloids, flavonoids, steroids, and glycosides.

iv. It also contains vital vitamins like vitamins A, B1, B2, B3, B6, C and E which are
essential in livestock nutrition

V. Therefore, Annona senegalensis leaves can be exploited as an alternative
feedstuff for livestock production.
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Recommendations

i Annona senegalensis leave is recommended as a potential feed in livestock
production

ii. Concerted effort should be made for larger scale screening of the plant for

future use in livestock production in Nigeria.

iii. =~ More research needed to be carried out to ascertain the full potential of Annona
senegalensis leaves as a future candidate to be used as a newer livestock feed in
livestock production.
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