



Comparative Study on Chemical Composition of Adenopus breviflorus Benth, Telfairia occidentalis, Cucumeropsis mannii and Trichosanthes cucumerina grown in Ondo State, Nigeria
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The aim of this research study is to analyse and compare the proximate and mineral compositions of the seeds from selected Cucurbits (Adenopus breviflorus Benth (ADB), Fluted pumpkin (Telfairia occidentalis), White Melon (Cucumeropsis mannii), and Snake Tomato (Trichosanthes cucumerina). This investigation seeks to identify any significant differences in their nutrient profiles and to evaluate their potential as substitutes to each other in situations of food scarcity, as well as their applicability in dietary and feed formulations for both human and animal sustenance. The proximate and mineral composition of seeds of the selected four Cucurbit grown in Ondo State, Nigeria were determined and compared with each other. The four seeds were sampled from six towns (Owo, Oka Akoko, Akure, Ondo, Irele and Okitipupa) in Ondo State and each of them was separately ground and sieved into powder and analyzed for proximate and minerals composition using standard method of AOAC. The result revealed that Fluted pumpkin seed flour had the highest composition of protein(30.88±0.25%),  fat(56.41±1.60%) and Calcium(133.20±1.60mg/100g); Adenopus breviflorus seed had the highest composition of Fibre(14.80±0.01%),Carbohydrate(12.20±0.01%), Sodium(126.18±0.98mg/100g), Zinc (22.01±0.20mg/100g), Iron(14.20±0.60mg/100g) and Phosphorus(171.50±0.09mg/100g) and White melon had the highest value of ash content(5.70±0.60%), Potassium(196.50±0.10mg/100g), Magnesium(30.20±1.90mg/100g) and Copper(1.50±0.01mg/100g)  respectively. Cobalt and Selenium were not detected in any of the sample. The Na/K ratios of seed flour samples ranged(0.01 - 0.98) is less than the maximum recommended limit of 1.0 and this indicate that they are save for consumption by hypertensive patient. The results of this research work revealed that the seeds under study are potential source of dietary oil, protein and mineral elements. However, there may be need to fortify Fluted pumpkin(Telfairia occidentalis),  White Melon (Cucumeropsis mannii) and Snake Tomato (Trichosanthes cucumerina) seeds flour  with Sodium(Na) in diet formulation as their Na/K is less than the recommended ratio of 1.0.
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INTRODUCTION	Comment by Hairul Palal: The problem statement needs to be clearly explained to connect with the objectives of the study
The Cucurbitaceae (Cucurbits) mainly have their origins in tropical regions, with various genera emerging from Africa, tropical America, and Southeast Asia. Some species thrive in humid environments, while others are suited to arid region. Most of these plants cannot withstand frost, although there are some species that can tolerate lower temperatures better than others. (Robinson and Decker-Walters (1997);Rubatzky and Yamaguchi (1997). The Cucurbitaceae family is clearly delineated but is taxonomically distinct from other plant families. The Cucurbitaceae family comprises around 120 genera and over 800 species. Two main subfamilies, Zanonioideae and Cucurbitoideae, are distinctly defined: the former is characterized by small, striate pollen grains, while the latter features styles that merge into a single column. All food plants belong to the subfamily Cucurbitoideae and are classified into two tribes: Cucurbiteae and Sicyoideae (Maynard and Maynard, 2000). The vegetables include cucumber (Cucumis sativus), zucchini (Cucurbita pepo), pumpkin (Cucurbita maxima, C. moschata, and Cucurbita argyrosperma), wax gourd (Benincasa hispida), bottle gourd (Lagenaria siceraria), bitter gourd (Momordica charantia), ridge gourd (Luffa acutangula), sponge gourd (Luffa cylindrica), chayote (Sechium edule), and snake gourd (Trichosanthes anguina), Adenopus breviflorus Benth, Fluted pumpkin(Telfairia occidentalis), and the fruits include melon (Cucumis melo), horned cucumber (Cucumis metuliferus), White Melon (Cucumeropsis mannii), Snake Tomato (Trichosanthes cucumerina) watermelon (Citrullus lanatus), and luo-hanguo (Siraitia grosvenorii). Among these, the bitter gourd (M. charantia) and luo-hanguo (S. grosvenorii) both have significant culinary and medicinal uses, while snake gourds (Trichosanthes anguina) and bottle gourds (Trichosanthes anguina) can be utilized both as food and decorative items (Maynard and Maynard, 2000).	Comment by Hairul Palal: Check citation format	Comment by Hairul Palal: Check citation format	Comment by Hairul Palal: Check citation format
In general, the flesh of cucurbitaceous fruit can range from fleshy, in the case of cucumbers, to dry, as with certain varieties of squash and pumpkin. The fruit of some members of the family will split open at maturity to release seeds, while others remain sealed and whole. The fruit can be pendulous, suspended from the plant, but due to size and weight, some varieties of fruit are usually also resting on the ground (Deyo and O‘Malley 2008) The fruit can contain anywhere from several to hundreds of seeds. The seeds may be adorned or coloured, and some varieties contain edible and medicinal seed oil. The outer layer of the fruit can range from a soft and/or leathery skin in cucumbers to dried and hard rind in mature squash and pumpkin (Deyo and O‘Malley 2008).	Comment by Hairul Palal: Check citation format	Comment by Hairul Palal: Check citation format
Telfairia occidentalis, commonly known as Fluted pumpkin, is a tropical vine cultivated in West Africa both as a green vegetable and for its edible seeds. This plant is a member of the Cucurbitaceae family and features large lobed leaves along with long, twisting tendrils. It is referred to by various names, including Fluted gourd, Costillada in Spanish, Ugu in the Igbo language (spoken in South East Nigeria), and Ikon-ubong in the Efik and Ibibio languages (spoken in Nigeria) (Ejike et al., 2010). The plant can either creep along the ground or climb, producing 4 to 10 white fluted pods filled with many brown seeds set within soft pulp (Akpabio et al., 2008). The seeds are known as 'oil seeds' and are a significant source of protein, containing a high percentage of crude oil (50 – 54%) and protein  (27%) (Akoroda, 1990; Aiyelaagbe and Kintomo, 2002).
Adenopus breviflorus benth (ADB) is a member of the Cucurbitaceae family and is commonly grown alongside maize, yam, or cassava in the Savannah Forest area of Southern Nigeria.It is locally called ‘egwoli’ in Edo language, Nigeria.  Similar to other members of the Cucurbitaceae family, it features a climbing stem and produces fruits that contain a varying number of seeds. The seeds are enveloped in a thin hull that can be easily peeled off by hand once dried. They are utilized as an ingredient and thickener in soups. Additionally, the seeds can be roasted and consumed whole (Oshodi, 1996). Research by Akintayo and Bayer (2002) and Ishaya et al. (2015) has reported on the nutritional and antinutritional properties, as well as the important mineral content, of ADB seeds.
Snake tomato (Trichosanthes cucumerina) belongs to the family of Cucurbitaceae and it’s an annual climber plant. It is commonly called snake gourd, viper gourd, serpent vegetable, long tomato elsewhere and ‘tomato elejo’ (Yoruba language in South-western, Nigeria). Snake gourd derives its name from snake- like shape of the fruit (Oyeleke and Adebisi, 2022). The snake tomato (Trichosanthes cucumerina) belong to the family of Cucurbitaceae and is a climbing plant that grows annually. It is referred to as snake gourd, viper gourd, serpent vegetable, long tomato in different regions, and ‘tomato elejo’ in Yoruba, spoken in Southwestern Nigeria. The name “snake gourd” originates from the fruit's elongated, snake-like form (Oyeleke and Adebisi, 2022). This plant thrives in humid lowland tropical areas and produces fruit within 2 to 4 months after planting. The fruit initially appears green when unripe but changes to an orange-red color when it ripens. Although it was once thought that only the ripe pulp was edible, nowadays, both unripe and ripe fruits are consumed. The pulp of the fruit has been identified as an excellent source of ascorbic acid (Vitamin C) with a low oxalate content (Adebooye and Oloyede, 2005; Atugwu et al., 2022). Vitamin C, a water-soluble antioxidant, is known to be vital for health and the proper functioning of the human body (Davey et al., 2000; Olayiwola et al., 2012; Oyeleke and Adebisi, 2022). T. cucumerina is commonly utilized as an alternative to the conventional tomato (Lycopersicon esculentum L.) particularly during times of regular tomato shortages and the resulting high prices (Salawu et al., 2014). Adeboboye et al. (2022) revealed that the seeds of T. cucumerina contain crude protein (26.2 – 26.6 g100 g-1), fat (44.6 – 57 g100 g-1), phosphorus (78.0 – 81.5 g100 g-1), and calcium (41.0 – 46.7 g100 g-1) (Atugwu et al., 2022).	Comment by Hairul Palal: Not in the reference list for this citation 
White melon (Cucumeropsis mannii), a member of Cucurbitaceae family is a climbing plant that thrives in a humid environment, especially in Southwestern Nigeria. It is primarily cultivated for its oil-rich seeds and serves as a source of protein in diets (Badifu and Ogunsua, 1991; Fokou et al., 2004). The shelled seeds can be used as a thickening agent in soups and can also be dry roasted for snacking. In addition, the seeds can be fermented to create a local condiment referred to as “Ogiri” (Ogunbusola et al., 2012). The earlier report indicated that the seed flour is rich in essential amino acids. Nevertheless, its use in industry relies on understanding the quality of its protein and its functional properties. (Ogunbusola et al., 2012).
The aim of this research study is to analyze and compare the proximate and mineral compositions of the seeds from selected Cucurbits (Adenopus breviflorus Benth (ADB), Fluted pumpkin (Telfairia occidentalis), White Melon (Cucumeropsis mannii), and Snake Tomato (Trichosanthes cucumerina). This investigation seeks to identify any significant differences in their nutrient profiles and to evaluate their potential as substitutes to each other in situations of food scarcity, as well as their applicability in dietary and feed formulations for both human and animal sustenance.	Comment by Hairul Palal: The study is not clearly presented. While the identification of nutritional and mineral values of seeds is informative, the overall impact appears limited. A more effective approach might be to explore the relationship between the nutritional and mineral values of the seeds and their sources from six towns, which could strengthen the significance of the study. 

MATERIALS AND METHODS
Sample Collection and Pretreatment
[bookmark: _Hlk181058859]The seeds of Adenopus breviflorus benth, White melon (Cucmeropsis mannii) and fruits of fluted pumpkin (T. occidentalis) and Snake tomato (T. cucumerina L) were obtained from six different towns Owo, Oka Akoko, Akure, Ondo, Irele and Okitipupa) in Ondo state, Nigeria. The seeds of each Cucurbit were mixed together and a representative sample was taken.
The seeds of Adenopus breviflorus benth and White melon (Cucumeropsis mannii) were manually deshelled, washed and sundried for 14 days. The seeds were pulverized using a Brabender blender and sieved to pass through a 500 μm sieve. The flour of each sample obtained were kept separately in an airtight container kept in cool dry area for further analysis. The fluted pumpkin fruits (pods) were cut open and the seeds removed. The seeds were sun dried for 14 days and the dried seeds were crushed into powder and labelled air-tight plastic containers and preserved in a desiccator. The ripe matured fruits of Snake Tomato (T. cucumerina L) were washed in deionised distilled water and sliced opened to separate the seeds from the juicy part. The seeds were sun dried for 14 days, deshelled manually, pulverized into fine particles and stored in air tight polythene bag placed over silica gel in a desiccator ready for further analysis.	Comment by Hairul Palal: A supporting reference is required to substantiate this methodology. 	Comment by Hairul Palal: A supporting reference is required to substantiate this methodology. 
Determination of Proximate composition
The proximate analysis of samples (flours) for moisture, crude fat, fibre, protein, carbohydrate and ash were determined using the methods described by AOAC (2005). The protein content was determined using micro kjeldhal method (N x 6.25) and the carbohydrate was calculated by difference. 
Determination of Mineral composition
Using the method described by AOAC (2005). The ash of each sample was digested with 5ml of 2M HNO3 and heated to dryness on a heating mantle. 5ml of 2M HNO3 was added again, heated to boil and filtered through a Whatman No 1 filter paper into a 100ml volumetric flask. The filtrate was made up with distilled water. Calcium, Potassium and Sodium was determined using Jenway Digital Flame Photometer (PFP7 model) while other minerals apart from phosphorus were determined using Buck Scientific Atomic Absorption Spectrophotometer(BUCK 210VGP model). The Phosphorus in the sample filtrates was determined by using Vanadomolybdate reagent at 400nm using colorimetric method (Colorimeter SP 20, Bausch and Lamb).
RESULTS AND DISCUSSION	Comment by Hairul Palal: The results presented are unclear. The seeds are reported to originate from four different plant species, yet their sources are from six different towns. The relationship between the study material and the reported results is not clearly established 
Table 1: Proximate Composition of   ADB, Fluted Pumpkin, Snake Tomato and White Melon Seed Flours Found in Ondo State, Nigeria.
	  Parameters (%)             ADB               Fluted Pumpkin       Snake Tomato         White  Melon


Moisture                 5.20 + 0.09b 	   5.18 + 0.08a	                5.21 + 0.10b	         6.10 + 0.20a
Protein	                  29.80 + 0.02b	 30.88 + 0.25a           28.98 + 1.25c	    30.63 + 0.15a
Fat	                 50.90 + 0.70c	  56.41 + 1.60a           51.23 + 0.20b	    49.65 + 1.06d
Ash	                  3.41 + 0.05d	    4.80 + 0.20b	            3.93 + 0.80c	      5.70 + 0.60a
Fibre	                14.80 +  0.01a 	    3.70 + 0.01c            2.25 + 0.02d	      5.80 + 0.06b
Carbohydrate	      12.20 + 0.01a	    4.80 + 0.02d	          11.80 + 0.20b	      8.20 + 1.40c

Results are expressed as means + standard deviation (n=3)
Values with different superscript on the same column are significance different ( P< 0.05)

Table 2: Mineral Composition of ADB, Fluted Pumpkin, Snake Tomato and White  Melon Seed Flours Found in Ondo State, Nigeria.
	Minerals(mg/100g)         ADB               Fluted Pumpkin      Snake Tomato       White  Melon


Na	         126.18 + 0.98	    1.60 + 0.01	         13.20 + 0.03            2.70 + 0.25
K    	         128.32 + 1.62	  58.00 + 0.12	         26.80 + 0.22	 196.50 + 0.10
Ca	         122.50 + 1.82	133.20 + 1.60	           3.70 + 0.02	     8.60 + 1.20
Mg	        	 1.30 + 0.21	   11.52+ 0.11	           3.54 + 0.02	    30.20 + 1.90
Zn	           22.01 + 0.20	    1.90 + 0.05		0.32 +0.01		N.D.
Fe                   14.20 + 0.60	    0.32 + 0.01             0.25 + 0.01	      4.80 + 0.15
Cu	             0.39 + 0.54	        N.D		     N.D		      1.50 + 0.01
P	         171.50 + 0.09	  71.30 + 1.56		     N.D		      2.90 + 0.60
Co	             N.D.		       N.D.		     N.D.		N.D.
Se	             N.D.		        N.D.		     N.D.		N.D.
Na/K		 0.98		        0.03		     0.49		0.01
Ca/P	             0.71		        1.87		         -		            2.97
Ca/Mg	           94.23		      11.56		     1.05		0.29

N.D. = Not Detected (below 0.005); Results are expressed as means + standard deviation (n=3). Values with different superscript on the same column are significance different ( P< 0.05).
DISCUSSION
The proximate composition of the seeds of the  selected four cucurbit species (Adenopus breviflorus Benth seed, Fluted pumpkin seed (Telfairia occidentalis), White Melon (Cucumeropsis mannii) Seed and Snake Tomato (Trichosanthes cucumerina) are shown in table 1. The moisture content ranged from 6.10 to -5. 18%. white melon seeds had the highest moisture values while fluted pumpkin seed had the lowest. These seeds had higher moisture content values compared with the moisture contents of melon seeds varieties which ranged from 5.21 to 4.78% as reported by Abiodun and Adeleke, (2010). The moisture content of the samples was lower than the 10% recommended for the stability of seed flour and this implies that they will have good shelf life (Ishaya and Oshodi, 2015). The stability and quality of food are influenced by its moisture content. Elevated moisture levels in agricultural products promote the growth of microorganisms, leading to spoilage of the materials. Additionally, it serves as a medium for various biochemical reactions, such as hydrolytic rancidity in products that contain fats and oils (Arawande and Akinnusotu, 2018). The protein content (%) of Adenopus breviflorus Benth seed, Fluted pumpkin seed, Snake Tomato and White Melon are 29.80, 30.88, 28.98 and 30.63 respectively. The values of protein content obtained for these seeds agreed favourably with the values (23.7 to 30.68%) reported for melon, pumpkin and gourd seeds respectively (Olaofe et al., 1994 ; Abiodun and Adeleke, 2010). The protein content of Fluted pumpkin seeds(30.88) agreed favourably with fluted pumpkin (30.42%) (Fagbemi, 2007; Ogunbusola et al., 2012) - 29.98) of the samples under study are higher than the protein content of some legumes and oil seeds flour such as cucumeroposis mannii (39.40%) (Ogunbusola et al., 2012), , pigeon pea (21.64 %) (Oshodi et al., 1998; Ogunbusola et al., 2012) and Colocynthis Citrullus (28.44%) (Ogunbusola et al., 2012). The high protein content of these samples showed that they are good source of protein and could be used to enrich food products. 	Comment by Hairul Palal: Table	Comment by Hairul Palal: This result is not clear  (6.10 to -5. 18%. ) (negative?)	Comment by Hairul Palal: Enter the % symbol 	Comment by Hairul Palal: Enter the % symbol 	Comment by Hairul Palal: In scientific writing, ranges are usually written from lowest value to highest value. 	Comment by Hairul Palal: Enter the % symbol 	Comment by Hairul Palal: Enter the % symbol 	Comment by Hairul Palal: Enter the % symbol 	Comment by Hairul Palal: Enter the % symbol, why is the result negative? 	Comment by Hairul Palal: It is not necessary to compare the protein value of this grain with other grains. A more meaningful comparison would be to highlight the differences among the grains studied in relation to their sources from the six towns. 
The four seed samples had high values of crude fat content ranged between 56.41 and 49.65 (inclusive). Fluted pumpkin seeds had the highest fat content (58.41%) and showed significant differences at p < 0.05 from the values of other samples. The fat content of Fluted Pumpkin seed flour (56.41%) under study is in agreement 58.41% reported for Fluted Pumpkin seed by Akpabio et al.,(2008) while 50.90% reported for ADB is lower compared with 56.22% reported by Akintayo and Bayer, (2002). Fat content of Snake tomato seeds and White melon seeds were found to be 51.23% and 49.65% respectively. These values are higher than 45.80% reported for White melon (Ogunbusola et al.,2012) but agreed favourably with 51.53% reported for Snake tomato (Adesina and Amoo, 2013). The high levels of crude fat found in these samples indicate that they can be classified as oilseeds and serve as a beneficial source of dietary oil (Abiodun and Adeleke, 2010; Ishaya and Oshodi, 2015).  Ash residue is generally taken to be a measure of the mineral content of the original food (Mohd et al., 2016). The ash content of the samples ranged from 5.70 - 3.41% in which White melon seeds had the highest values(5.70%) while ADB registered the lowest value (3.41%). The values of ash content in Fluted pumpkin seeds and Snake tomato seeds were 4.80 and 3.93% respectively.  Ash content of White melon seeds had (5.70%) differs significantly from ash contents of others. These values (5.70 -3.41%) are the lower compare to 7.73% reported for FP€ but higher compared with the range of 2.82 – 5.0% reported for melon seeds(Fokou et al., 2024; Abiodun and Adeleke, 2010). The results indicates that the samples have significant quantities of ash hence, an important source of minerals. The crude fiber contains indigestible materials which can reduce constipation by increasing bowel movements. The crude fiber content of the seed samples are as follows: ADB (14.80%), Fluted pumpkin (3.70%), Snake tomato (2.25%) and White melon (80%) respectively. The crude fiber of ADB (14.80%) is higher than 3.15% reported for full-fat ADB seed flour (Ishaya and Oshodi, 2015). The crude fiber content of Fluted pumpkin, Snake tomato and White melon seeds under study were higher compared with crude fiber content of C. mannii (1.66), C. edulis (2.00), L. siceraria (2.16) and C. sativus(2.03) as reported by Abiodun and Adeleke, (2010).  However, the crude fiber of ADB seed sample (14.0%) which is the highest among other samples differs significantly from others. The physiological role of fiber is to maintain an internal distention for normal peristaltic movement of the intestinal tract, higher amount of fiber in a food shows readiness for water absorption, a better appetite and a more rapid rate of passage.  Constipation may occur when a diet low in fiber is consumed (Chiou et al., 1994; Evans and Essien, 2021).	Comment by Hairul Palal: Enter the % symbol, In scientific writing, ranges are usually written from lowest value to highest value.	Comment by Hairul Palal: Enter the % symbol, In scientific writing, ranges are usually written from lowest value to highest value.	Comment by Hairul Palal: Enter the % symbol, In scientific writing, ranges are usually written from lowest value to highest value.	Comment by Hairul Palal: Enter the % symbol	Comment by Hairul Palal: Should in (        )	Comment by Hairul Palal: Enter the % symbol,
The mineral composition of the selected seeds of Cucurbitaceae is presented in table 2. The minerals include Na, Mg, Zn, Fe, K, Ca, Co, Se, and Cu respectively. White melon seeds had the highest concentration of Mg(30.20mg/100g), K(196.50mg/100g) and Cu(1.50mg/100g) than the other samples, while ADB had the highest values in Zn (22.01mg/100g), Fe( 14.20mg/100g). Ca(122.50mg/100g) and P(171.5%mg/100g). These values were significantly different from other cucurbits analyzed. The amount (mg/100g) of Mg present in the samples ranged between 30.20 and 1.30, while melon had the highest Mg content while ADB had the lowest (1.30mg/100g). The amount of Mg in ADB is lower compared with 125.06(mg/100g) recorded for full fat ADB flour (Ishaya and Oshodi, 2015). The magnesium content (30.20mg/100g) of the white melon under study is higher than 28.40mg/100g reported for white melon by Ogunbusola et al., (2012) and lower than 13.68mg/100g reported for Water melon seed (Peters et al., 2022). Mg is required in plasma and extra cellular fluid where it helps maintain osmotic equilibrium (Thomas and Krishnakumari, 2015; Evans and Essien, 2021). The Na contents of seeds of ADB, Fluted pumpkin, Snake Tomato and White melon are 150.18mg/100g, 1.60mg/100g, 13.20mg/100g and 2.70mg/100g respectively and their Ca contents(mg/100g) are 122.50, 133.20, 370 and 8.60 respectively. ADB has the highest amount of sodium (150mg/100g) while the highest amount of Ca (133.20) was recorded for Fluted pumpkin. There is significant difference in Na, K, Ca, and Mg concentration of P< 0.005 level for the four samples. The concentrations(mg/100g) of Zn, Fe and Cu in the seeds of  ADB, Fluted pumpkin, Snake Tomato and White melon are (22.01, 14.20, 0.39), (1.90, 0.32, 0.00), (0.32 , 0.25, 0.00) and (0.00, 4.80, 1.50) respectively. Highest concentration of Zn and Fe was found in ADB while White melon recorded highest amount of Cu. ADB seeds recorded highest concentration of P (171.50mg/100g), followed by Fluted pumpkin seed (71.30g/100mg) and White melon seeds (2.90mg/100g), while Phosphorus was not detected in Snake Tomato. Co and Se were found below detectable limit in all the samples. Na and K are principal cations of each cellular and intracellular fluids and aids in maintaining electrolyte  balance in the body (Evans and Essiens, 2021; Robert et al., 2003). Calcium is reported to be essential for blood clotting, bone and teeth formation and as cofactor in some enzyme catalysis (Robert et al., 2003; Evans and Essien, 2021). High calcium content has been reported to reduce blood pressure (Ranhotra and Lorenz, 1998; Evans and Essien, 2021). Zn was not detected in White melon, while Cu was below detected limit in Fluted pumpkin and Snake Tomato. Hence the seed flour may be safe from Co and Se toxicity. 	Comment by Hairul Palal: Table	Comment by Hairul Palal: % ?	Comment by Hairul Palal: Should add mg/100g	Comment by Hairul Palal: Check format	Comment by Hairul Palal: Should in (        )	Comment by Hairul Palal: Should in (        )	Comment by Hairul Palal: Check format (    ) , mg/100g
The Na/K ratios of ADB, Fluted pumpkin, Snake Tomato and White melon seeds are 0.98, 0.03, 0.49 and 0.01 respectively. These seeds flour would be save for consumption by hypertensive patient as their Na/K ratio is less than 1.0 (Ishaya and Oshodi, 2015; Ogunbusola et al., 2012). The Ca/P weight ratio obtained for Fluted pumpkin and White melon were 1.87 and 2.97 while the value for ADB was 0.71. The values for Fluted Pumpkin and White melon are higher compared with the maximum acceptable limit (1.0) (NRC, 1989) while the value (0.714) of ADB is lower (Ogunbusola et al., 2012). Researches indicate that a high sodium-to-potassium ratio is associated with an increased risk of stroke, coronary heart disease, and mortality, while a low sodium-to-potassium ratio (characterized by an excess of potassium or insufficient sodium) is linked to hypotension, muscle weakness and cramps, as well as hyponatremia (Ogunbusola et al., 2012). A balanced calcium to phosphorus (Ca/P) ratio promotes bone health, calcium absorption, and energy metabolism. The calcium to magnesium (Ca/Mg) ratios of Adenopus breviflorus benth (ADB) (94.23) and fluted pumpkin (11.56) seeds are significantly higher than the recommended ratio of 2.2 (NRC, 1989; Ogunbusola et al., 2012), which may indicate an excess of calcium or a deficiency in magnesium in these seed flours. In contrast, Snake tomato and white melon seed flour have Ca/Mg ratios of 1.05 and 0.29, respectively. These values are considerably lower than the recommended ratio of 2.2, which is the maximum allowable limit.		Comment by Hairul Palal: All reported results should be accompanied by the relevant symbol 
CONCLUSION
This research work on Adenopus breviflorus Benth (ADB), Fluted pumpkin (Telfairia occidentalis), White Melon (Cucumeropsis mannii), and Snake Tomato (Trichosanthes cucumerina) seed flour has demonstrated that these flours are good sources of dietary oil, protein, and mineral nutrients. They represent some of the plant-based foods required to address the urgent shortage of animal protein and can also serve as dietary supplements to enhance the nutritional balance of human and animal diets. However, it may be necessary to enrich Fluted pumpkin (Telfairia occidentalis), White Melon (Cucumeropsis mannii), and Snake Tomato (Trichosanthes cucumerina) seed flour with sodium (Na) in diet formulations since their Na/K ratio falls below the recommended level of 1.0. 	Comment by Hairul Palal: The conclusion requires revision to better reflect the study objectives. 	Comment by Hairul Palal: The conclusion appears unrelated to the study. It would be more appropriate to align the conclusion with the stated objectives and results. 
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