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ABSTRACT
The study was conducted to assess the mineral and anti-nutritional concentration in the different plant parts of
African black plum. Fresh leaves and ripe fruits of the plant were collected from trees within and around
Federal University Dutse, Jigawa state, Nigeria. Mineral and anti-nutritional constituents were analyzed. Data
collected were subjected to analysis of variance using SAS (1999) statistical package. The result revealed the
nut had significantly (p<0.05) higher contents of calcium (2.62%), sodium (2.30%), potassium (1.41%),
phosphorus (0.67%), zinc (50.18ppm) and copper (11.19ppm) whereas magnesium, manganese and iron were
significantly (p<0.05) higher in the fruit (0.27 ppm, 121.60 ppm and 345.11 ppm, respectively). Phytate
content (1.04%) was higher (p<0.05) in the leaf while the least tannin concentration (1.13%) was obtained in
the fruit. Oxalate and saponins were significantly (p<0.05) lower in the nut whereas alkaloid content was
similar (p>0.05) among the different plant parts. The different plant parts of African black plum examined had
appreciable quantities of macro and trace minerals and the levels of anti-nutritional factors were within the
limit tolerable by ruminants, as such, these plant could be a potential feed supplement for ruminants.
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INTRODUCTION
The presence of secondary plant compounds in feed is the major limitation to the quality of feeds. They have
the ability to suppress feed intake and utilization by animals (Thi Mui et al., 2002) as well as inhibit nutrient
and mineral availability and absorption (Omotoso et al., 2019) or reduce the utilization of one or more
nutrients thereby altering the expected nutritional status of the animals (Atiku et al., 2016). Some of these anti-
nutritional factors decrease or increase the requirement of certain vitamins and can also interfere with the
optimum maximization of mineral elements (Akinyemi et al., 2022), however, they can have beneficial effects
on organisms consuming them as anti-nutritional factors at tolerable levels, do not exert adverse effects in
ruminants because they are degraded in the rumen (Omotoso et al., 2019). Thus, the level of anti-nutritional
factors in plants play a major role in determining their safety in ruminant feeding (Atiku et al., 2016). Mineral
elements are vital components of animals’ metabolic processes and their deficiencies are usually manifested by
reduced milk yield, reduced water intake, chewing bones, eating soils and increased straying in search of salty
plants (Audu et al., 2021). Many minerals are essential for optimum production in ruminants, as such,
knowledge of the level of mineral concentration present in trees may suggest mineral supplementation strategy
to get better growth and reproductive efficiency of ruminants (Ghazanfar et al., 2011). The present study is
therefore aimed at determining the mineral and anti-nutritional concentration in the different parts of African
black plum plant.
MATERIALS AND METHODS
Fresh leaves of African black plum were collected from trees within and around Federal University Dutse and
air-dried on concrete floor until they became crispy. The ripe fruits were harvested from trees within and
around Federal University Dutse, dried and cracked using hammer mill. The cracked fruits were sieved to
separate the dried fruit pulp from the nuts. The fruit pulp and nut obtained along with the dried leaf were
milled separately using commercial maize milling machine and stored in polythene bags until required for
analysis. The ground samples were analyzed in triplicates for minerals (macro and trace) and anti-nutritional
factors using standard procedures. Phosphorus was determined using spectrophotometer, sodium and
potassium were determined using flame photometer (AOAC, 2005), while zinc, iron, copper, manganese,
calcium and magnesium were analyzed using atomic absorption spectrophotometer. Tannin was analyzed
according to Makkar and Goodchild (1996), phytate was analyzed according to Maga (1982) and oxalate was
analyzed according to AOAC (1995). Saponin was determined as reported by Babayemi et al. (2004). Data
collected were subjected to analysis of variance using SAS (1999) statistical package and significant
differences among means were compared using Duncan’s Multiple Range Test.
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RESULTS AND DISCUSSION

Table 1 presents the mineral content of parts of African Black plum plant. There were significant (p<0.05)
differences in the macro and trace mineral concentration among the different plant parts. The nut had
significantly (p<0.05) higher contents of calcium (2.62+0.01%), sodium (2.30+0.02%), potassium
(1.41+0.02%), phosphorus (0.67+0.01%), zinc (50.18+0.64 ppm) and copper (11.19+0.30 ppm) whereas
magnesium, manganese and iron were significantly (p<0.05) higher in the fruit (0.27+0.01, 121.60+0.42 and
345.11+1.29 ppm, respectively). The leaf had the least contents of sodium (0.51+0.01%), zinc (29.39+0.65
ppm), copper (6.67+0.16 ppm) and manganese (95.22+0.70 ppm). Mineral deficiency, excesses or imbalance
of one or more minerals largely affect animals’ performance (Audu et al., 2021) by depressing their
performance (Eyoh et al., 2018). Calcium concentration disagrees with the report of Omoniyi et al. (2021) but
compared favourably with that of Ghazanfar et al. (2011). The authors reported a deficiency of calcium could
result in broken bones, convulsions and death. Sodium content recorded was higher than the report of Cheema
et al. (2011) while the magnesium content was lower than the report of same authors. The sodium
concentration obtained were sufficiently above 0.15% DM reported to meet the requirement of productive
animals (Khan et al., 2007). Magnesium content was slightly higher than 0.12 - 0.18% recommended by Anon
(1985) but lower than 0.69-0.91% reported by Omoniyi et al. (2021). Trace minerals are needed in small
guantities in the animal diets but are essential elements for supporting wide range of synthesis in animal body
important for maintenance of health, fertility, growth and production (Habib et al., 2013). Zinc concentration
fell within 20-50 ppm recommended by NRC (1981) to meet the requirement of ruminants whereas copper
level was lower than the report of Omoniyi et al. (2021).

Table 1: Some macro and trace minerals in the different parts of African Black plum plant

Parameters African Black plum plant parts

Leaf Nut Fruit
Major minerals (%)
Calcium 1.19+0.12° 2.62+ 0.012 0.79+ 0.00°
Sodium 0.51 +0.01° 2.30+ 0.022 0.95+ 0.02°
Magnesium 0.19+0.01° 0.20+ 0.01° 0.27+ 0.012
Potassium 0.98 + 0.04° 1.41+0.022 0.99+ 0.01°
Phosphorus 0.49 + 0.02° 0.67+0.012 0.54+ 0.02°
Trace minerals (ppm)
Zinc 29.39 +0.65° 50.18+0.642 40.36+0.15°
Copper 6.67 +0.16° 11.19+0.30? 8.29+0.10°
Manganese 95.22 +0.70° 110.99+0.35° 121.60+0.422
Iron 336.08+3.512 310.80+0.20° 345.11+1.29*

a.b.¢ means in the same row are significantly (p<0.05) different

Table 2 shows the result of anti-nutritional factors present in the different parts of African black plum plant.
Saponin and phytate contents were statistically (p<0.05) higher in the leaf. Tannin content (1.13%) was
significantly (p<0.05) lower in the fruit whereas oxalate content (0.96%) was lower in the nut. Alkaloid
content was similar (p>0.05) among the plant parts. Tannin content (1.13 to 3.27%) obtained was higher than
the reports of Udo et al. (2018) and Omotoso et al. (2019) but agrees with the report of Fadiyimu et al. (2011)
for selected browse plants. The level of tannin reported to have an adverse effect on digestibility in sheep and
cattle was in the range of 2 — 5 % while goats were reported to have a threshold capacity of about 9 % dietary
tannin (Fadiyimu et al., 2011). The tannin content of the different parts of African black plum is below the
threshold tannin concentration of 5% beyond which there may be rejection of browses by goats and wild
browsers (Okoli et al., 2003). Moderate concentrations of tannins (2-4.5% DM) was reported to exert
beneficial effects on protein metabolism in ruminants (Njidda et al., 2012) by increasing the flow of amino
acids to the intestine (Cheema et al., 2011). Tannins have been reported to bind to proteins in the mouth
thereby reducing the palatability of the feed and subsequently decreasing feed intake. They also have the
ability to bind and inhibit the activities of digestive enzyme as well as affect microbial and enzyme activities
(Cheema et al., 2011). Saponin content fell within the range (3.15 - 5.72%) reported by Omotosho et al. (2019)
while alkaloid content was lower than the report of same authors. Saponins have been attributed to a number of
biological effects ranging from altering membrane permeability, hypocholesterolaemic to anti-carcinogenic
properties. Saponins have been reported to have significant influence on growth, feed intake, protein digestion,

785



nutrient uptake and reproduction in animals (Atiku et al., 2016). Phytate content was lower than that reported
by Fadiyimu et al. (2011) for browse plants but agrees with the report of Udo et al. (2018). Udo et al. (2018)
reported oxalate content of 0.12 — 0.18% for differently processed rubber seed meal, however values obtained
in this study were lower than the report of these authors. The authors reported rumen microbes have the ability
to degrade oxalates into carbon dioxide and formic acid, and further stated ruminants are able to adapt to high
oxalate diets with minimal problems.

Table 2: Anti-nutritional factors (%) of African Black Plum plant parts

African Black plum plant parts

Parameters (%) Leaf Nut Fruit

Tannin 3.27 +0.012 3.29 +0.012 1.13 +0.05°
Saponin 5.24 + 0.012 2.52 +0.07° 4.62 +0.03
Alkaloid 1.65 +0.05 1.96 +0.23 2.14+0.01
Phytate 1.04 + 0.05° 0.22 +0.02° 0.38 +0.05°
Oxalate 2.01 +0.03 0.96 +0.08° 2.33 + 0.04%

ab.¢ means in the same row are significantly (p<0.05) different

Conclusion and recommendation

The different plant parts of African black plum had appreciable quantities of macro and trace minerals and the
levels of anti-nutritional factors were within the limit tolerable by ruminants, as such, these plant parts could be
a potential feed supplement for ruminants.
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