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ABSTRACT

Studies on the nutrient and antinutrient compositions of some agrowastes in Port Harcourt were
carried out in the Department of Plant Science and Biotechnology, Rivers State University.
Agrowastes such as sawdust, wood ash and rice bran were selected for this study. Sawdusts from
Xylopia aethiopica and Mitragyna ciliata and Rhizophora racemose wood were obtained from
Mile Il Timber Market Diobu in Port Harcourt while the wood ash was sourced from burnt
Rhizophora racemose wood after cooking. Rice bran was obtained from Dilomat Farms and
Services Limited in Rivers State University. All selected agrowastes were brought to the
Department for further studies. The atomic absorption spectrophotometer methods described by
Association of Official Analytical Chemists (AOAC) were used for the determination of proximate,
mineral, vitamin and antinutrient contents of these agrowastes. Proximate evaluation revealed
rice bran to possess highest values for moisture (11.63£0.15), lipid (7.50+0.10) and carbohydrate
(35.63£0.60). Highest values (9.56+0.03) for protein, 71.50+0.10 for fibre and 15.00+0.50 for ash
were recorded for M. ciliata, X. aethiopica and R. racemose wood ash respectively. Mineral and
vitamin assessment revealed wood ash to contain highest calcium, iron, magnesium, phosphorus,
potassium and sodium while thiamine (0.23+0.01) was only recorded for rice bran. Antinutrient
investigation showed the availability of oxalate, tannin, carotenoid, polyphenol, flavonoid and
lignant in all tested agrowastes. However, X. aethiopica recorded highest antinutrient composition
compared to other assessed agrowastes. Generally, these agrowastes still possess valuable
nutrients and antinutrients that could support other production processes.

Keywords: Nutrient, antinutrient, agrowastes, Rhizophora racemose, Xylopia aethiopica and
Mitragyna ciliata

INTRODUCTION

Rhizophora racemosa commonly referred to as red mangrove is a member of the Rhizophoraceae
family. The family is known to be distributed in the African west coast and American coasts as
well as within the tropical region (Duke et al., 1998; Maria and Eduardo, 2012).

The plant grows to an average length of 15 to 20m with several stems that are branched. Its leaves
are simple and obovate in shape; while flowers are located below the shoot of the apical region
(Duke et al., 2002). R. racemosa has been profiled by early researchers to be of agricultural benefit
as it serves as a soil stabilizer, organic matter, wind break, bee forage and wildlife habitat. More
S0, its by-products are important as staple food, medicine, timber, fuel wood, dye and craft making
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(Duke and Allen, 2006). In addition, the plant is blessed with several phytochemicals and minerals
including both macro and micro elements (Udeozo et al., 2018).

Xylopia aethiopica commonly referred to black pepper because of its nature belongs to the
Anonaceae family. The plant is native to Ethiopia, DR. Congo, Nigeria, Kenya, Ghana, Senegal,
Tanzania, Mosambique and Uganda. Although, X. aethiopica still have vast exotic range (Orwa et
al., 2009). The biology of the plant reveals it to be an aromatic tall evergreen tree with grey to
brown bark. The plant possesses oblong simple leaves that are arranged alternately. Its flowers are
bisexual with spices that are branched. The fruits are brown or dark pod shaped and twisted with
5 to 8 black seeds (Burkill, 1985).

X. aethiopica is distributed in the Africa Savannah zones and rainforest but its high population are
recorded on South, West and Central Africa. The plant thrives best in drained sandy loam or loamy
soil with 1500 to 2500mm and 20-31°C mean annual rainfall and temperature respectively (Tairu
etal., 1999). The plant is known for several useful ecosystem services including its use as a source
of fuel, timber, essential oil, medicine, cosmetic as well as shade and shelter (Iwu et al., 1999,
Erhirhie and Moke, (2014).

Literatures have also shown the availability of several nutrients and antinutrients in X. aethiopica
(Aguoru et al., 2016; Okwu, 2004). Antinutrient such as alkaloids, saponin, flavonoid, steroid,
tannin as well as cardiac glycoside were reported to be present in X. aethiopica, (Chinonye et al.,
2022). Carbohydrate, protein, ash, fibre, calcium, magnesium, sodium potassium, iron, phosphorus
and many more are nutrients that have been recorded in X. aethiopica (Abolagi et al., 2007).
Xylopia aethiopica is an economic plant used for a variety of purposes both in its native and exotic
environment (Orwa et al., 2009).

Mitragyna ciliata commonly known as Abura is a tree, plant that belongs to the Rubiaceae family
and bears the synonym M. letermanni. The genus is distributed within the tropical region including
Africa and Asia (Govaerts et al., 2015). The plant is an evergreen tree that can attain 15 to 35m in
height. Leaves of M. ciliate are simple in nature and obovate with bisexual flowers. The capsule
fruit shaped in a spindle manner bear singular winged seeds (Burkill, 1997). The plant has been
classified as deciduous hardwood and could be propagated with different means such as stem
cuttings, seeds and sucker cuttings (Nyemb, 2011).

Literature has subdivided Mitragyna genus into two broad categories (African species and Asian
species) with respect to the species distribution and availability. However, M. ciliata has been
documented to be one of the Mitragyna African species (Lemmans et al., 2012). Studies have
shown that Mitragyna species play vital role in the economic sector as they are utilized for several
purposes (Phogphaew, 2003; Keay, 1989; Hawthorne, 1995).

Leaves of the plant are used for the supplementation of feed, serving as a source of quality seed
for animals (Phesatcha et al., 2022a). Brown et al. (2017) also revealed extensively the
ethnomedicinal uses of the Mitragyna genus for anti-poison, antimicrobial and have also been used
to offer aid to liver, kidney, diabetes, jaundice, pain, inflammation, rheumatism, swelling, drug
addiction and others. Phesatcha et al. (2022b) further revealed that Mitragyna supplement pellet
increased animal nutrient digestibility, rumen fermentation and protein synthesis. Researchers
have also implicated Mitragyna to contain several antinutrients and nutrients (Ahmad et al., 2022;
Raphael et al., 2019; Eleminafe et al., 2019).

Rice (Oryza sativa) is a unique member of the poaceae family and has over 22 species (Vuaghan,
1994). The plant is widely cultivated around the world as a staple food although its first account
of cultivation was recorded in south-east Asia (Murray, 2005). The biology of rice reveals it to a
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grass composed of tillers, panicle, stem, leaves and roots. However, the most cherished part of the
plant remains its grain fruits which are oblong in shape and consists of the hull, endosperm and
the embryo (Moldeuhauer and Gibbons, 2003). The cultivation which terminates at packaging is
accompanied by several processes including planting, weeding, harvesting, dehusking and
parboiling of the rice grain (Street and Bollich, 2003).

Notwithstanding, Mohammed et al. (2019) reported that rice production in Nigeria still faces
several challenges including drought, soil salinity, rest and diseases, inadequate supply of
fertilizer, unavailability of land as well as poor mechanization. Literature has shown that rice is
not just a staple food but also a source of flour and other food products (Valentine and Suleman,
2013). Rice also contains several valuable nutrients including proximate, mineral and vitamins
with vital health benefits (Upadhyay and Karn, 2018; Oko et al., 2012; Isaac et al., 2012).

Furthermore, rice also contain several antinutrients (phytochemicals) such as oxalate, tannin,
glycosides, saponnin and many more utilized for different beneficial purposes (Fatchiyah et al.,
2020; Wordu et al., 2021). Rice bran which is a by-product generated from rice production is
obtained from dehusked rice hull. Rice bran is a highly utilized agricultural by-product processed
into several other products including animal feeds (Faria et al., 2012). Literature has revealed that
rice bran contains several appreciable nutrients and antinutrients just like the endosperm grain. It
has quite a number of economic importance as well (Kumari et al., 2017; Chaudhan et al., 2018).

MATERIALS AND METHODS

Sample Collection

Soft wood sawdust from Xylopia aethiopica and hard wood sawdust from Mitragyna ciliata
respectively, as well as woods of Rhizophora racemosa were obtained from Timber Market Mile
Il Diobu, Port Harcourt and identified by Dr. F. Chukwundah, the Head of Department of Forestry
and Environment, Rivers State University. Bags were attached directly to the saw machine to
collect homogenous portions of the selected wood sawdust. The Rhizophora wood was burnt for
ash collection. Rice bran were obtained from Dilomat Farms and services limited, Rivers State
University.

Determination of nutrient and antinutrient

Samples of the agrowastes obtained were assessed for proximate, mineral, vitamin and antinutrient
compositions in accordance to the atomic absorption spectrophotometer technique outlined by
AOAC, (2005 & 1990).

Statistical Analysis
Data obtained were subjected to analysis of variance (ANOVA) in a CRD at 5% significance
level. Mean separation was by Duncan multiple range test (DMRT) at 5% level of significance
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RESULTS AND DISCUSSION

Table 1: Proximate composition of utilized agrowastes (%0)

Wastes  Moisture Ash Lipid Fibre CHO Protein

HW 8.30£0.05¢  5.50+0.109  0.21+0.01°  70.30+0.10° 6.30+0.10°  9.56+0.03°
SW 9.51+0.09°  6.46+0.05°  0.38+0.03"  71.50+0.10* 5.56+0.11°  6.67+0.02°
RB 11.63+0.15a  7.71x0.07°  7.50+0.10°  36.13+0.32° 35.63+0.60*° 0.62+0.03¢
WA 6.45+0.18°  15.00+0.50* 0.00+0.00¢  0.33+0.15%  0.00£0.00¢  2.55+0.05°

*Means with the same superscripts across the column are not significantly different (p<0.05)

HW= hard wood, SW= soft wood, RB= rice bran, WA= wood ash, CHO= carbohydrate

Table 2: Mineral and vitamin composition of utilized agrowastes (mg/100g)

Wastes Thiamine Ca Fe Mg P K Na
HW 0.00+0.00 54.60+0. 1.70+0.1 17.66+1.5 123.00+1.0 111.00+1.0 0.02+0.01°
b b c d d c
10 0 2 0 0
SW 0.00£0.00 222.66+ 0.33+0.0 212.33+2. 441.00+1.0 120.33+0.5 63.00+1.00
b 152° 5 51° 0 7 b
RB 0.23+0.012 12.43+0. 2.10+0.1 38.56+0.5 287.00+2.6 111.67+2.0 0.30+0.10°
402 ob o° 4° 8¢
WA 0.00+0.00 124.10+ 14.20+0. 351.33+1. 1201.33+1. 1404.00+6. 213.00+1.0
b 1.00° 102 522 522 082 02

*Means with the same superscripts across the column are not significantly different (p<0.05)
Ca (calcium), Fe (iron), Mg (magnesium), P (phosphorus), K (potassium) and Na (sodium).

HW= hard wood, SW= soft wood, RB= rice bran,WA= wood ash
Table 3: Antinutrient composition of utilized agrowastes (%)

Waste

Oxalate

Saponin

Tannin

Carotenoit Polyphenc Flavonoid Lignant
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HW 0.00+0.0 0.00+0.0 6.53+0.15 4.50+0.1 3.50+0.1 5.84+0.04* 1.62+0.07%2
Ob Ob b Ob 02

SW 0.00+0.0 0.00+0.0 7.36+0.15* 5.53+0.1 3.66+0.1 4.86+0.09 1.51+0.12%
Ob Ob 52 52 b

RB 0.05+0.0 0.00+0.0 0.50+0.10° 1.30+0.0 0.72+0.0 1.34+0.03° 0.41+0.06°
la Oa 70 1b

WA 0.00+0.0 0.00£0.0 0.00+0.00 0.00£0.0 0.00+0.0 0.00+0.00 0.00+0.00¢
Ob Ob d Od 0¢ d

*Means with the same superscripts across the column are not significantly different (p<0.05)
HW= hard wood, SW= soft wood, RB= rice bran, WA= wood ash

The result on proximate composition of utilized agrowastes (hard wood, soft wood, rice bran and
wood ash) (Table 1) showed that rice bran had highest values of moisture (11.63+£0.15%), lipid
(7.50+0.10%) and carbohydrate (35.63+£0.60%), while highest values of ash (15.00+0.50%), fibre
(71.50+0.10%) and protein (9.56+0.03%) were recorded for wood ash, soft wood and hard wood
respectively. Although, lowest values of moisture (6.45+0.18%), lipid (0.00+0.00%), fibre
(0.33£0.15%) and carbohydrate (0.00+0.00%) were recorded for wood ash. Hard wood and rice
bran also recorded lowest values of ash (5.50+0.1%) and protein (0.62+0.03%) respectively.

The result on mineral and vitamin composition of utilized agrowastes (Table 2) revealed highest
contents of iron (14.20+0.10mg/100g), phosphorus (1201.33+1.52 mg/100g), magnesium
(351.33+1.52 mg/100g), potassium (1404.00£6.08 mg/100g) and sodium (213.00+1.00 mg/100g)
in wood ash whereas soft wood recorded highest value for calcium (222.66+1.52 mg/100g).
Lowest values of 17.66+1.52 mg/100g, 123.00+1.00 mg/100g, 111.00+0.00 mg/100g and
0.02+0.01 mg/100g were recorded for magnesium, phosphorus, potassium and sodium
respectively in hard wood. However, rice bran and soft wood recorded lowest values for calcium
(12.43£0.40 mg/100g) and iron (0.33+0.05 mg/100g). Vitamin data of thiamine showed that only
rice bran contained 0.23+0.01 mg/100g while other agrowaste materials recorded 0.00+0.00
mg/100g values.

The result on anti-nutrient composition of utilized agrowastes (Table 3) revealed highest values of
tannin (7.36+0.15%), carotenoid (5.53+£0.15%) and polyphenol (3.66+0.15%) for soft wood. Hard
wood recorded highest contents of flavonoid (5.84+0.04%) and lignant (1.62+0.07%). Highest
value (0.05+£0.01%) of oxalate was seen in rice bran while other agrowastes recorded 0.00+0.00%
value. Lowest values of 0.00+0.00% for tannin, carotenoid, polyphenol, flavonoid and lignant
were recorded for wood ash. In addition, all tested agrowastes recorded 0.00+0.00% values for
saponin.

The current study has revealed that the agrowaste materials employed still possess valuable
components that supported the growth, development and cultivation of both species of Pleurotus.
The evaluation and utilization of different agricultural wastes have been considered by early
researches; and studies have further shown the reconversion of these matierials to other useful
products such as absorbents, animal feed and manure (Obi et al., 2016; Agbagwa et al., 2020).
Evaluation of proximate contents of agrowastes showed that rice bran recorded highest proximate
values compared to wood ash of X. aethiopica (softwood) and M. ciliata (hardwood). This is in
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line with previous reports that implicated rice to be a good source of nutrient (Oko et al., 2012;
Upadhyay and Karn, 2018).

The moisture and carbohydrate values of rice bran recorded in the present study agree with those
reported by Faria et al. (2012) for whole rice bran. Although they reported lower values for whole
rice bran treated in microwave oven and conventional stove. The protein, lipid and fibre result
recorded in the present study are lower than those they reported. Kuman et al. (2017) reported
higher proximate values in full fat rice bran and defatted rice bran with an exception for moisture
as against the parameters assessed in this study.

Notwithstanding, Eleminafe et al. (2019) reported higher moisture and lower ash values of M.
ciliata wood compared to those recorded in the present study. The high content of ash in wood ash
is in agreement with early report of Saunders (2018) that indicated ashes from burnt wood to be a
good source of ash. The high content of fibre in both softwood (71.50+0.10) and hardwood
(70.30£0.10) could be as a result of wood anatomy as Stern (1994) showed that fibres are
sclerenchyma tissue associated with different part of a plant including the fruit, stem, leaves and
root.

Minerals and vitamin assessment revealed rice bran to be the only agrowaste that contain thiamine
which agrees with the report of Upadhyay and Karn (2018) and Isaac et al. (2012) as they indicated
thiamine to be present in rice. Although, wood ash had highest mineral contents compared to other
agrowastes tested. The result is in agreement with Udeozo et al. (2018) as they indicated that
Rhizophora racemosa is a good source of macro and micro mineral elements. They also revealed
high contents of the minerals elements recorded in the present study. The relationship of wood ash
and mineral elements were highlighted by Mandre (2006) as it was revealed that wood ash
application play a major role in mineral element assimilation by plants. The high calcium value
for softwood concurs to the report of Fategbe et al. (2021) as they also reported a calcium value
of 236.42+0.96 for X. aethiopica plant. Similar report was also presented by Dingtsen et al. (2020)
as they reported high value of calcium for X. aethiopica. On the contrary, lower calcium values of
X. aethipica were reported by Abolaji et al., (2007) and Osabor et al. (2015).

Screening of antinutreints present in all tested agrowastes revealed that soft wood had higher
antinutrients than other agrowastes. Literatures have implicated X. aethiopica (softwood) to
contain high values of antinutrients. Chinonye et al., (2022) reported higher antinutrient values for
X. aethiopica than those recorded in the current study. Osabor et al., (2015) further revealed high
antinutrients values in X. aethiopica. The present study has shown zero values of saponin in all
tested agrowastes and this disagrees with the findings of Fategbe et al. (2021); Raphael et al.
(2019) and Wordu et al. (2021). In addition, oxalate was only recorded in the rice bran samples as
other agrowastes recorded zero values. Chinonye et al. (2022) and Dingtsen et al. (2020) also
noted the absence of oxalate in X. aethiopica. Notwithstanding, this disagrees with Raphael et al.
(2019) as they reported the presence of oxalate in M. ciliata. Generally, the present study has
confined that these materials considered as agricultural wastes still possess valuable nutrients and
antinutrients. The availability of the nutrients in agrowastes stand as the attractive joint of concern
by different oysters for feed, and manure while the pharmaceutical exploitation could be associated
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with the occurrence of several antinutrients (phytochemicals) (Correa et al., 2018; Rocha et al.,
2012; Baba et al., 2013; Phesatcha et al., 2022a & b; Valentine et al., 2013).

CONCLUSION

Xylopia aethiopica and Mitragyna ciliata sawdusts, as well as wood ash of Rhizophora racemosa
and rice bran are common agricultural and industrial wastes generated in Port Harcourt. The
present study has revealed that potentials are still locked in these waste materials as they contained
appreciable contents of proximate, mineral and vitamin nutrients. Valuable antinutrients were also
recorded in all agrowastes. The reuse of these agrowastes should be encouraged as it will not only
release these locked potentials but further curb the challenge of environmental pollution.
Therefore, concerns should be targeted towards their reuse for sustainable environment.
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