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Abstract
Piper guineense leaf and Xylopia aethiopica seeds are two plant materials commonly used in traditional medicine and as spices in cooking, particularly in South-Eastern Nigeria and other parts of Africa, due to their high nutritional properties. Nursing mothers in these regions often consume soups prepared with these plants, believing they offer nutritional and health benefits. This study was aimed at evaluating the proximate composition of crude extract from Piper guineense leaf and Xylopia aethiopica seeds. In this study, the proximate analyses were identified, quantified and evaluated using standard protocols. The sample was heated at 100-150 °C for a specific time until it reached a constant weight. The crude fibre content was determined by defatting about 2g of material with petroleum ether (if the fat content exceeded 10%). Crude Fibre, Crude Fat and Crude Proteins were determined. The result on determination of the proximate composition of the samples showed that, Xylopia aethiopica contains crude protein (8.32±0.46), fat (7.53±0.35), carbohydrate (59.23±4.25), ash content (12.89±0.71), moisture (13.44±0.27), fibre (1.17±0.37), Piper guineenses contains crude protein (9.26±0.99), fat (4.02±0.43), carbohydrate (57.13±6.04), ash content (10.54±0.38), moisture (18.53±0.19), fibre (3.22±0.44). These plants can contribute important nutrients to diets. These findings indicate that the spices are notable wellsprings of bioactive components and justify their plethoric applications in Nigeria. Therefore, they could serve as lead compounds in the search for natural ingredients for drugs and nutraceutical formulations.
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Introduction 
Piper guineense leaf and Xylopia aethiopica seeds are two plant materials commonly used in traditional medicine and as spices in cooking, particularly in South-Eastern Nigeria and other parts of Africa. Xylopia aethiopica, which belongs to the family of Annonaceae, is also known as African guinea pepper or Ethiopian pepper. It has anti-microbial effects against gram-positive and negative bacteria, and its phytochemicals have antioxidant properties. Piper guineense belongs to the Piperaceae family, is a West African spice plant commonly called “Ashanti pepper. It also has high commercial, economic, and medicinal values. Leaves, roots and seeds extract are used as an adjuvant for the treatment of bronchitis, gastrointestinal disorders rheumatic pains (Okwunodulu et al., 2023; Ojo et al., 2022). Nursing mothers in these regions often consume soups prepared with these plants, believing they offer nutritional and health benefits. However, there is scant scientific evidence to support these claims, and issues have been raised about potential toxicity effects on both mothers and their babies [1]. Medicinal plants are widely known to show diverse positive effects in animals and humans. The treatment and prevention of several illnesses have showed promise when using the bioactive substances obtained from medicinal plants. Alkaloids, for instance, have been utilised as chemotherapeutic agents to treat cancer when derived from plants like Vinca rosea (Dar et al., 2023). Most spices are used for the management or treatment of some disease conditions in herbal medicine [2]. Some of which include Xylopia aethiopica (X. aethiopica and Piper guineense (P. guineense).
P. guineense (Family: Piperaceae), a tropical plant of West Africa [3], is popularly known as “African black pepper.” In Nigeria, it is commonly called “Uziza” in Igbo and “Iyere” in Yoruba. Its seeds and leaves are used as spices in the preparation of certain types of foods, such as the popular “hot soup” or “pepper soup” usually consumed by nursing mothers after childbirth to aid uterine contraction and consequently, placenta expulsion or the expulsion of some remains in the woman’s womb [4]. 
In traditional medicine, the leaves have been associated with the management of problems of infertility in women and for treating respiratory ailments [5]. Its parts are used in herbal medicine for the treatment of rheumatic pains. Researchers have reported that the seeds and leaves possess antiparasitic and antimicrobial activities [6]. Some people use the seeds as an aphrodisiac [3]. [7] reported the effect of aqueous extract of the seeds on antioxidant enzymes, liver marker enzymes and indices of haematology in albino rats.
X. aethiopica (Family: Annonaceae), popularly called “African pepper”, is reported to grow in forest zones and often along rivers and in arid areas [8]. The colour of the mature fruit usually changes from green to brownish-black after drying [9]. In Nigeria, it is commonly called “Uda” in Igbo, “Erunje” in Yoruba and “Kimba” in Hausa (Sara et al, 2015). The fruits are also used in the preparation of hot soup, usually given to nursing mothers after childbirth [10].
Hunter et al. [11] reported that the fruit has antipyretic and anti-inflammatory properties. The analgesic and anti-helminthic activities of the fruit have been reported [12], while another study reported its use as a purgative, carminative and in treating cough [5]. The use of the dried root for treating toothache and pyorrhea, and the use of the back extract in the management of rheumatism, stomach aches, and asthmatic attack have been reported [12]. In Nigeria, a formulation of the leaves and roots is used for treating fever [7]. The fruit of X. aethiopica contains some constituents that could simultaneously improve other food materials that are used in nutrition and an appreciable level of certain minerals that support the catalysis of some enzymes and maintenance of homeostasis and immune function.
Materials and methods 
[bookmark: _Toc193125841]Plant collection and Processing;
Seeds Leaves of Piper guineenses (Uziza) were collected from a native compound at Ekwe in Isu L.G.A OF Imo State while the seeds of Xylopia aethiopiaca (Uda) were purchased from Relief market, Owerri, and the plants and waswere identified by a taxonomist. Freshly collected samples were air-dried at room temperature, ground into powder, weighed and stored for extraction
Methods for Proximate Analysis
[bookmark: _Toc193125842]Moisture content AOAC (2000)
[bookmark: _Hlk178778991][bookmark: _Hlk207274031]Moisture content was determined by the method of AOAC (2000)
Principle:
The sample was heated at 100-150 °C for a specific time until it reached a constant weight.
[bookmark: _Toc193125843]Procedure 
The moisture content was determined by weighing approximately 1-2g of sample into a pre-dried petri dish. The weight of the petri dish and sample was noted before drying. The petri dish and sample were then heated at 105°C for 2 hours, and the result was noted. Heating continued for another hour until a steady result was obtained, and the weight was noted. The drying procedure was continued until a constant weight was obtained. The percentage moisture content was calculated as (W1-W2) x 100 / Weight of sample, where W1 = weight of petri dish and sample before drying, and W2 = weight of petri dish and sample after drying.
% moisture content =  
Where w1 = weight of petridish and sample before drying
W2 weigh of petridish and sam ple after drying.   
[bookmark: _Toc193125844]3.2.1.2 Carbohydrate Determination AOAC (2000)
The carbohydrate content was determined using the differential method, calculated as 100 - (%Protein + %Moisture + %Ash + %Fat + %Fibre).
[bookmark: _Toc193125845]3.2.1.3 Ash content Determination AOAC (2000)
[bookmark: _Hlk178779044][bookmark: _Hlk178779077][bookmark: _Hlk207274149]Ash content was determined by the method of AOAC (2000)
Principle:
The ash content of foodstuff is the inorganic residue remaining after the organic matter has been burnt away. 
Procedure
Crude protein was determined by the method of AOAC (2000). An empty platinum crucible was washed, dried, and the weight was noted. Approximately 1- 2g of the ash content was determined by weighing approximately 1-2g of the sample into a pre-dried platinum crucible. The crucible and sample were placed in a muffle furnace at 550°C for 3 hours. After cooling in a desiccator, the weight was noted. 
The percentage ash content was determined  as = 
where W1 = weight of empty platinum crucible, W2 = weight of platinum crucible and sample before burning, and W3 = weight of platinum and ash.
[bookmark: _Toc193125846]Crude Fibre Determination (AOAC, 2000)
[bookmark: _Hlk178779120]Crude fibre content was determined by the method of AOAC (2000)
Principle:
 Sequential extraction of non-fibrous components from the sample, leaving behind the fibrous material. 
Procedure 
The crude fibre content was determined by defatting about 2g of material with petroleum ether (if the fat content exceeded 10%). The sample was then boiled under reflux for 30 minutes with 200ml of a solution containing 1.25g of H2SO4 per 100ml. The solution was filtered through linen, washed with boiling water until the washings were no longer acidic, and transferred to a beaker. The residue was boiled for 30 minutes with 200ml of a solution containing 1.25g of carbonate-free NaOH per 100ml. The final residue was filtered through a thin pad of washed and ignited asbestos in a Gooch crucible, dried in an electric oven, and weighed. 
The percentage crude fibre was calculated as= 
[bookmark: _Toc193125847]Crude fat Determination (AOAC,2000)
Crude fat content was determined by the method of AOAC (2000)
Principle:
This method is carried out by continuously extracting the a foodsamples with non- polar organic solvent such as petroleum ether for about 1 hour or more until all extractable fats are were extracted.
Procedure:
The crude fat content was determined using the Soxhlet fat extraction method. A 250ml clean boiling flask was dried in an oven at 105-110°C for 30 minutes and weighed. About 300ml of petroleum ether was added, and the mixture was refluxed for 6 hours. The thimble was removed, and the petroleum ether was collected and drained into a container for reuse. The flask was dried at 105-110°C for 1 hour, cooled in a desiccator, and weighed.
 The percentage fat was calculated as =.
[bookmark: _Toc193125848]Crude Proteins Determination (AOAC,2000)
Crude protein content was determined by the method of AOAC (2000)
Principle: 
The method is the digestion of the sample with hot concentrated sulphuric acid in the presence of a metallic catalyst. Organic nitrogen in the sample is reduced to ammonia. This is retained in the solution as ammonium sulphate.  The solution is made alkaline and then distilled to release the ammonia. The ammonia is trapped in dilutediluted acid and then titrated.
Procedure
Crude protein was determined by the method of AOAC (2000). Exactly 0.5g of sample was weighed into a 30ml kjehdal flask (gently to prevent the sample from touching the side walls) of the side of each and then the flasks were stoppered and shaken. Then 0.5g of the Kjeldahl catalyst mixture was added. The mixture was carefully heated over fire cautiously  in a digestion rack under fire until a clear solution appeared. The clear solution was then allowed to stand for 30 minutes and allowed to cool. After cooling the solution was made up to 100ml with distilled water to avoid caking, and then a 5ml aliquot was transferred to the kjeldahl stillation apparatus, followed by the addition of 5ml of 40% sodium hydroxide. A  100ml receiver flask containing 5ml of 2% boric acid and indicator mixture containing 5 drops of Bromocresol blue and 1 drop of methlene blue was placed added under a condenser of the distillation apparatus so that the tap was about 20cm inside the solution.  and Distillation distillation commenced began immediately until  50 drops gets got into the receiver flask, after which it was titrated to a pink colour using 0.01N hydrochloric acid.	Comment by Fabio Altieri: stopcock 
Calculations
%  Nitrogen =Titre value x  0.01 x 14 x 4
% Protein  = % Nitrogen x 6.25	Comment by Fabio Altieri: For statistical analysis, please indicate how many times the analyses were performed on the various samples.
Indicate also the statistical test used
Statistical analysis 
Results 
Results of the Proximate Analysis
Figure 1 below shows the proximate analysis of the samples. From the graph, P. guineense (18.53±0.19) has the highest moisture content, X. aethiopica (12.89±0.71) has the highest ash content, P. guineense (9.26±0.99) has the highest Protein content, and X. aethiopica (7.53±0.35) has the highest fat content.

Figure 1: Proximate Analysis

Figure 2 below shows the carbohydrate content of the samples. From the graph, X. aethiopica (66.12±4.67) has the highest carbohydrate content, while P. guineenses (57.13±6.04) have the lowest carbohydrate content.

Figure 2: Carbohydrate Content
Table 1 shows the overall results of proximate analysis (mean and, standard deviation) of each sample. Statistically significant differences (P<0.05) are indicated.and the significant difference of the sample; the table shows that there is a statistical difference at (P<0.05).

a=significant difference
b=Not significant different






Table 1: Mean composition of the samples
	SAMPLES
	MOISTURE
	ASH
	FIBRE
	FAT
	PROTEIN
	CARBOHYDRATE

	X. aethiopica
	13.44±0.27a
	12.89±0.71a
	1.17±0.37a
	7.53±0.35a
	8.32±0.46a
	59.23±4.25a

	P. guineenses
	18.53±0.19a
	10.54±0.38a
	3.22±0.44a
	4.02±0.43a
	9.26±0.99a
	57.13±6.04a


a=statistically significant 
b= not significant 


Discussion
Uziza and Uda are known for their high content of bioactive compounds, particularly alkaloids, flavonoids, tannins, and phenolic acids. These phytochemicals are responsible for its medicinal properties [13]. The seeds, in particular, contain piperine, a compound known for its antioxidant, anti-inflammatory, and antimicrobial activities [14]. The presence of these bioactive compounds makes the plants a valuable source for both nutrition and traditional medicine. The different parts of the plant have been characterised and their chemical composition determined. They are used as therapeutic agents in minor ailments [15]. Phytochemicals are not vitamins or minerals but are bioactive compounds found in plant foods that work with nutrients and dietary fibres to protect against disease [4-[6].  They are also found to have cholesterol-lowering ability [3].
In this study, the proximate analysis, as shown in Table 1, reveals that Xylopia aethiopica contains crude protein (8.32±0.46), fat (7.53±0.35), carbohydrate (59.23±4.25), ash content (12.89±0.71), moisture (13.44±0.27), fibre (1.17±0.37), while Piper guineenses contains crude protein (9.26±0.99), fat (4.02±0.43), carbohydrate (57.13±6.04), ash content (10.54±0.38), moisture (18.53±0.19), fibre (3.22±0.44), Iveala et al. [16] also studied Uziza Leaf and found that in addition to the above mentioned composition, it also contains a high amount of ash. The crude fibre content of Uziza leaf was also found to be high, so consumption of this leaf could aid digestion, absorption of water from the body, bulky stool and prevent constipation [17]. The fat content of Uziza Leaf was found to be low, so it could be employed as part of the weight loss regimen. Also, the protein content of this plant makes it a good source of plant protein. The study also showed that P.guineense has a high carbohydrate content, so its consumption could provide the body with the energy needed for daily activities [18].
Conclusion 
The study indicates that the spices are notable sources of bioactive components and justify their plethoric applications in Nigeria. Therefore, they could serve as lead compounds in the search for natural ingredients for drugs and nutraceutical formulations.
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PROXIMATE

X. aethiopica	MOISTURE	ASH	FIBRE	PROTEIN	FAT	13.443300000000001	12.896000000000001	1.1746000000000001	8.32	7.53	P. guineenses	MOISTURE	ASH	FIBRE	PROTEIN	FAT	18.533999999999999	10.541	3.2282999999999999	9.26	4.1449999999999996	PARAMETER


CONCENTRATION





CARBOHYDRATE	X. aethiopica	P. guineenses	59.235700000000001	57.137700000000002	SAMPLE


CONCENTRATION






