


               STABILTY OF SELECTED PHYSICOCHEMICAL PROPERTIES	Comment by ANN: Please make it more concise and impact, example: “Stability of Nutritional and Physicochemical Properties of African Locust Bean (Parkia biglobosa) Pulp during Ambient Storage”
 OF AFRICAN LOCUST BEAN (PARKIA BIGLOBOSA) FRUIT PULP STORED FOR
                        DIFFERENT DAYS AT AMBIENT TEMPERATURE
                                              
	Comment by ANN: Overall review: The paper presents useful findings on the stability carotene, vitamin C, and functional properties of African locust bean pulp during storage. However, the clarity, and discussion depth could be improved for high impact journal.
Abstract	Comment by ANN: The abstract is too descriptive. It could be more structured on objective, method, results and conclusion
This study evaluated selected physicochemical properties (total carotenoids, vitamin C, moisture content, reconstitution index and viscosity) of African locust bean fruit pulp stored at ambient temperature for 56 days.  Matured ripened African locust bean pods were harvested, opened, the outer brown cover and the seeds removed and the yellow pulp dried at 600C for 9 h. The dried pulp was milled, sieved and the resultant flour packaged in an air tight metal container and stored at room temperature (29±10C). One hundred (100 g) grams of the sample was taken for analysis and designated sample A (0 day.). After 14 days another 100 g was drawn for analysis and designated sample B. Other samples were drawn after 28, 42 and 56 days and were designated samples C, D and E respectively. Analyses were carried out on the drawn samples and the data collected analyzed statistically. The results of the analyses showed the range of total carotenoid content to be 48855-48860µg/100g, vitamin C 199.42mg/100g-200.20mg/100g, moisture content 8.28-8.32%, reconstitution index 9.66-9.72mlg and viscosity 4164-4166cP. The overall results showed that no significant differences (p>0.05) existed among the samples throughout the storage period which implies that storage time has no effect on the selected physicochemical properties of dried African locust bean fruit pulp stored at room temperature for 8 weeks.	Comment by ANN: The background is more to emphasize why is stability study is important for food security, complementary food or industrial use	Comment by ANN: Please make it  in one sentence more comprehensive	Comment by ANN: Please add the statistical program that have been used	Comment by ANN: Periods and commas in numbers need to be adjusted. Please check again what is in the manuscript	Comment by ANN: Please re-arrange the sentences briefly	Comment by ANN: End with a clear application statement, suggest: 
The stability of carotenoids and vitamin C suggests potential use of the pulp in shelf-stable complementary foods to combat micronutrient deficiencies in sub-Saharan Africa	Comment by ANN: Please add the future research on last paragraph based on this article in one sentence
Keyword: African locust bean fruit pulp; reconstitution index; physicochemical properties; 	Comment by ANN: The keyword must be in alphabetic order
                  Stability; ambient temperature.






	Comment by ANN: Please polish language to make concise and avoid repetition
1.0 Introduction
The fruit pulp of African locust bean pulp (Dorawa in Hausa) fruit is a sweet sugary yellow substance that surrounds the seeds of Parkia biglobosa pod. The attractive yellow colour of the pulp suggests the presence of phytonutrient possibly carotenoids including beta-carotene which are important sources of retinol (vitamin A) so it is a pro-vitamin A. African locust bean pulp has somewhat sour taste suggesting presence of ascorbic acid (vitamin C). It is rich in sugar containing minimum of 30.8g/100g. The natural sugars it contains makes it a potential source of energy. It also contains a significant amount of minerals including potassium and magnesium and low moisture content of about 10% which makes it beneficial for long storage  http://www.bioline.org.b>. African locust bean fruit pulp is edible and non-toxic and can be consumed fresh, dried or processed into various food products. The pulp can be eaten directly from the tree or used to produce beverages and other dishes. It can be dried and pounded into powder or soaked in water to soften it before straining out the seeds. The pulp along with the seeds and foliage can be used to feed livestock and poultry especially after processing to remove antinutritional factors. African locust bean fruit pulp has bready dry texture and flavour reminiscent to velvet tamarind and can be used to make smoothy (Tik Tok . eatwithafia) (Assessed 22 July, 2025). It has been used in rural Africa during emergencies when the grain stores are empty. African locust bean fruit pulp can be used as ingredients in the preparation of various stews, soups and sauces for consumption of cereals. It can be pressed into cake and preserved for later use or used in the preparation of indigenous drinks. According to Musa et al. (2005), African locust bean fruit pulp has been used to produce several foods and local drinks as well as composite with other flours.	Comment by ANN: Tiktok references that weaken academic tone. Please use scientific sources only	Comment by ANN: Sharpen the research gap for few studies on pulp stability vs many on seeds
Vitamin A apart from visual function plays a vital role in the support of the immune system, cell differentiation, cell division, healthy mucosa and anaemia prevention. Vitamin A according to Sanni et al. (2010) is critical for optimal immune response and plays a key role in maintaining the integrity of all the epithelial surfaces in the body such as skin, the lining of the respiratory tract and the digestive tracts. Vitamin A is one of the more prevalent forms of nutrient deficiencies among infants and preschoolers. Olumakaiye (2013) reported that only 20 % of Nigerian children consume fruits, 40% consume green leafy vegetables, 50% consume milk and other dairy products while 80% consume oily and fatty foods daily. This gap in the diets invariably suggests deficiency of micronutrients (vitamins and minerals) especially vitamin A.  About 125 million pre-school children declared Darnton-Hill (2017) are vitamin A deficient. Pregnant women are also vulnerable (Bamji et al., 2010). In vitamin A deficiency (VAD), the mucus- secreting cells are replaced by the squasmous and keratinized epithelial cells. This makes the surfaces vulnerable to external environment and foreign invaders (pathogens). Vitamin A deficiency also delays maturation of monocytes and leucocytes and impairs natural killer cell activity (Sanni et al., 2010). It is the main cause of blindness and xerophthalmia (night blindness) in children. Vitamin A deficiency (VAD) contributes to retarded physical growth and impaired resistance to infections which results to high rate of sickness and death among children. When VAD is combined with other nutritional deficiencies and ill health in pregnant women particularly if combined with zinc deficiency, contributes to intrauterine malnutrition that leads to low birth weight or still birth (Ijeomah, 2015). Vitamin C is known for its antioxidant activity, wound healing, and healthy bones, teeth and gum. Its deficiency causes a disease known as scurvy. 	Comment by ANN: Shorten background on vitamin A/C deficiencies, but tie directly to the importance of the pulp as a sustainable source	Comment by ANN: Please update citations with sources from the last 10 years. Adjust the others
Foods stored for a long period tend to spoil due to some chemical and enzymatic reactions that were going on slowly during the storage period or any other change in the storage conditions that may have adverse effect on the stored product such as in gross of moisture in the case of powders or particulate foods or loss of moisture for fruits and vegetables or oxidation of fat for fats and oils and foods containing them. All these conditions are detrimental to the shelf-life of foods stored for a long period especially when the food is stored at ambient (room) temperature.	Comment by ANN: Highlight the systematic report of pulp stability under ambient storage
Thus, this study evaluated the effect of 8 weeks storage at room temperature on selected physicochemical properties of powdered African locust bean fruit pulp in order to assess the suitability of incorporating it in shelf stable processed foods especially complementary food to boost vitamin A and C contents as well as ameliorate vitamin A deficiency (VAD) and scurvy (vitamin C deficiency).




2.0 Materials and methods
2.1 Source of raw materials
The African locust bean (Parkia biglobosa) pods were obtained from a tree in a farm land that is   adjacent to special science senior secondary school, along SRS-Uni-Agric Road, Makurdi, Benue state, Nigeria.
2.2 Preparation of sample
The African locust bean pods were harvested and opened. The outer brown cover and the seeds were removed leaving the yellow pulp which was pressed manually into flakes. The yellow pulp flakes were spread on a stainless-steel tray in a uniform single layer and dried in a hot air oven at 600C for 9 h. The dried pulp flakes were milled into powder and sieved into fine flour. The processed flour was packaged in an air tight container and stored at room temperature (29±10C).
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                                                           African locust bean pods

                                                                        Pulping (removal of brown cover and seeds)

                                                                        Flaking (squeezing manually)

                                                                         Drying (in the oven at 600C for 9 h)

                                                                         Milling

                                                                         Sieving

                                                         African locust bean fruit pulp flour

                                                                    Packaging (in an airtight metal container with lid)

                                                                   Storage (on lab bench rack at ambient temperature)
                                     Figure 1.   Production of African locust bean fruit pulp flour	Comment by ANN: Use flow diagram to make it mpre profesional (schematic style) rather than just a text list

2.3 Analysis
Ten grams (10 g) of the freshly prepared sample was drawn for analysis and designated sample A (0 day). After 14 days, another 10 g was drawn for analysis and designated sample B. The same was done after 28 days, 42 days and 56 days and were designated sample C, D and E respectively.  	Comment by ANN: Please clarify sample replication (n=3) for each time point
 2.3.1 Determination of total carotenoids 
The total carotenoid content of the samples was determined using the method described by De Castro et al. (2019). About 2 g of the sample (African locust bean fruit pulp powder) were weighed into a mortar and 3 g of celite and 25 ml of acetone added. The mixture was crushed and homogenized with a pestle until a paste was obtained. This suspension that contained the extracted carotenoids was transferred to a filter funnel coupled with a 250 ml vacuum flask for filtration. It was washed three times with acetone until the sample became colourless indicating complete extraction. The extract containing the carotenoids (acetone) was transferred to a 500 ml extraction funnel containing about 40 ml petroleum ether. The carotenoid extract in petroleum ether was transferred to a volumetric flask for quantification. Amber glass was used to prevent degradation of the molecules. The acetone was removed by slowly adding distilled water to prevent emulsion formation. There was formation of two phases. The first phase was petroleum ether + carotenoids while the second phase was water + acetone. The second phase was eliminated. This procedure was carried out three times. Then a funnel containing a filter paper with 3 g anhydrous sodium sulphate was placed in a 50 ml volumetric flask. All carotenoid extract from the extraction funnel was transferred into the flask by passing it through the sulphate layer. The sulphate and the funnel were washed four times with the solvent and the volume of the flask was completed with petroleum ether. The absorbance of the carotenoid extract was then measured at 470 nm. The total carotenoid content was calculated as follows
                                           
Where A= absorbance
             V= total volume of the extract (ml)
             P= weight of sample (g)
  2592 (molar absorptivity coefficient of β-carotene in petroleum ether).
2.3.2 Determination of vitamin C
Ascorbic acid was determined as described by Azubuike (2016) using titration method. Ten grams (10 g) of the sample was weighed into an extraction tube, mixed with 10 ml of the extracting solution (metaphosphoric acid – acetic acid solution) and shaken for 30 min in a mechanical shaker. The sample was filtered through a No. 42 Whatman filter paper into a 100 ml volumetric flask and made up to the mark with the extractant. Twenty milliliters (20 ml) of the extract was titrated with 0.02N CuSo4 solution using 10 ml of potassium iodide and starch solution as indicator. A test for the black sample was carried out using the extracting solution and the indicator.  The vitamin C content of the sample was calculated by subtracting the titre of the sample from that of the blank.
Vitamin C mg/100g = titre of blank – titre of sample
 2.3.3 Determination moisture content 
The moisture content of the samples was determined using the method described by Azubuike (2016). One gram (1 g) of the sample was weighed into a pre-weighed crucible and dried in an oven at 1050C for 24 hours, cooled, and reweighed. The percentage moisture was calculated as follows: 
Moisture (%) =
Where  = weight of the crucible 
	 = weight of the crucible after drying at 1050c + sample
	 = weight of the crucible + sample after cooling in airtight desiccators
2.3.4 Determination of reconstitution index
The reconstitution index of the sample was determined according to the method of Onwuka (2005). Five grams (5 g) of the sample was dissolved in 50 ml of boiling water. The mixture was agitated for 90 sec and was transferred into a 50 ml graduated cylinder and the volume of the sedimentation was recorded after settling for 30 min. The reconstitution index (RI) was calculated in ml/g using the formula
 
2.3.5 Determination of viscosity
The viscosity of the samples was determined by the method described by Ijeomah (2015). Three hundred millilitres (300 ml) of water was boiled to 600C in a 300 ml beaker and 60 g of the sample weighed into it with stirring. The sample gelled and was allowed to cool to 200C. The viscosity was measured using a Brookfield viscometer at the speed of 100 rpm with no. 1 spindle. The spindle was allowed to rotate and the meter monitored until the reading in centipoise became stable for 1 min. Then the viscosity was read directly from the meter. The temperature at which the viscosity was determined was 200C.
2.4 Statistical analysis
Data collected was subjected to one way analysis of variance using SPSS version 2020 software package for social sciences (SPSS Inc., USA). Means were separated using Duncan’s new multiple range test and significance was accepted at 5 % probability level (p<0.05).
3.0 Results and Discussion
Table 1 shows the effect of storage time on selected physicochemical properties of African locust bean fruit pulp stored at ambient temperature (29±10C). The total carotenoid contents of the samples were high ranging from 48855-48860µg/100g. There were slight variations in the total carotenoid contents of the stored samples. The total carotenoid contents (48860µg/100g) of freshly prepared sample (A) and that stored for 14 days (B) were the same and significantly different (p<0.05) from those (48855µg/100g) of samples stored for 28, 42 and 56 days (C, D, and E) which were similar (p>0.05). The values of the total carotenoid contents of the samples indicate that storage time has little effect on the parameters analyzed after 14 days. This was in contrast with Okpalanma et al. (2024) who observed lower total carotene content of dried green vegetables stored for five days which was attributed to the increase in degree of lignification of the tissues which resulted in obvious reduction in carotenoid extractability. Carotenoids are pigments in plants that are responsible for the bright coloured hues of vegetables and fruits. Carotenoids (α-carotene, β-carotene, β-cryptoxanthin, lutein, lycopene and zeaxanthin) act as antioxidants. According to Seongeung et al. (2018) α-carotene, β-carotene and cryptoxanthin are converted to vitamin A in the body and that more than 90% of total carotenoids in vegetables is β-carotene which plays a crucial and major role in vitamin A activity. Antioxidants support immune system function, eye health and reduce risk of cancer. The observed values of total carotenoids were higher than those reported for some commonly consumed foods such as cabbage (2,000µg/100g), carrot (12,200µg/100g) and mango (3,000µg/g), oven dried Telferia occidentalis (ugu) leaf (1194.64g/g) edible portion dry weight basis (Okpalanma et al.,2024) and 24.54µg/g of shade dried turmeric powder reported by Ijeomah and Nzelu (2024). The obtained value compared favourably (p>0.05) with the value (49175µg/g) reported by Gernah et al. (2006) for African locust bean fruit pulp. 	Comment by ANN: Good comparison with literature (carrots, mango, leafy vegetables) but is too descriptive and lacks mechanistic explanation. Please write more comprehensive.
The vitamin C contents of the samples were also high and ranged from 199.42-200.20mg/100g. The vitamin C contents of the samples did not differ significantly (p>0.05) among the samples throughout the storage period. The vitamin C found in the samples were significantly higher than the value (99.27mg/100g) obtained by Okpalanma et al. (2024) for oven dried Telferia occidentalis stored for 5 days and lower than 662.24mg/100g observed by Ijeomah and Nzelu (2024) for oven dried turmeric powder. However, Okpalanma et al. (2024) reported that 5 days storage period increased vitamin C content of over dried Telferia occidentalis. Though the vitamin C values obtained did not vary significantly (p>0.05) during the study period but decreased slightly as storage time progresses. The vitamin C contents of the samples were higher than 30-35mg/100g FAO/WHO (2002) recommended value. Vitamin C plays important role in the body. It maintains collagen, ensures healthy gum, heals wound, helps in the absorption and retention of calcium in the bone thereby prevents osteoporosis and ensures healthy bone and teeth as well as acts as antioxidant. Its deficiency causes scurvy. The vitamin C found in the samples is an indication that storage time has no adverse effect on the vitamin C content of the samples though storage is known to deplete vitamin C in food.  	Comment by ANN: Strengthen comparison to show the pulp stability is superior than many fruits/vegetables
No significant differences existed in reconstitution index among the samples. It ranged from 9.66ml/g in the sample stored for 56 days (sample E) to 9.70ml/g in the freshly dried sample (0 day). The fairly constant reconstitution index values obtained may be due to the fact that the 



 Table 1. Effect of Storage Time on Selected Physicochemical Properties of African Locust Bean (Parkia biglobosa) Fruit Pulp
	Parameter
	              
	       Sample/ Storage Time (Days)
	
	
	

	
	      A (0)
	     B (14)
	     C (28)
	     D (42)
	     E (56)


	Total Carotenoid (µg/100g)

	
48860a±1.41
	
48860a±2.83
	
48855b±1.41
	
48855b±1.41
	
48855b±1.41

	Vitamin C (mg/100g)	Comment by ANN: Add trend interpretation for declining vitamin C over 56 days, suggest beginning of degradation

	
200.20a±0.14
	
200.14a±0.01
	
200.06a±0.03
	
199.99a±0.04
	
199.42b±0.0
7

	Reconstitution index (ml/g)

	
9.70a±0.00
	
9.69a±0.01
	
9.72b±0.01
	
9.66c±0.01
	
9.66c±0.01

	
Viscosity (cP)


	
4166a±2.73
	
4165b±2.74
	
4165b±2.73
	
4165b±2.74
	
4164c±2.75

	Moisture content (%)

	
8.28a±0.01
	
8.28a±0.03
	
8.28a±0.00
	
8.29b±0.04
	
8.32c±0.01


Values are means of triplicate determinations. Values with the same superscript along the row are not significantly different (p>0.05).
O (A)=sample stored for zero day (freshly prepared sample), 14 (B)= sample stored for 14 days, 28 (C) = sample stored for 28 days, 42 (D) = sample stored for 42 days and 56 (E)= sample stored for 56 days.

physical properties of the samples were maintained throughout the storage period. Reconstitution index is a measure of miscibility during reconstitution in water indicating how easily the product can be mixed in water before consumption and this is influenced by the type of flour, particle size, product solubility and the presence of other ingredients. The low values of sediments obtained suggest high reconstitution index indicating better dispersibility and tendency to form a more uniform paste or slurry with the food in which it is incorporated. Reconstitution index is important in assessing suitability of flours for various applications particularly in food formulations were ease of preparation and texture is crucial. For example, in complementary food, a high reconstitution index is required to ensure easy mixing with water to create a smooth, palatable paste for infants and in other foods, a good reconstitution is required to contribute to a desirable texture and consistency. Therefore, it is an important functional quality of any powder or particulate product that will be mixed with water.
The viscosity of the samples was very high throughout the storage period. The range was 4164-4166cP. There were little variations in the viscosities of the samples during the storage period. This implies that storage time has no negative influence on the viscosities of the samples. Freshly dried fruit pulp (0 day) had the highest viscosity (4166cP) in relation to other samples. Samples B, C and D had similar viscosities (4165cP) and decreased to (4164cP) on the 56th day. Viscosity decreases progressively. The very high viscosity of the samples suggests that little quantity should be incorporated in foods especially complementary foods in order not to increase the viscosity of the food and lowers nutrient density. According to Ijeomah and Ani (2016), low viscosity and high nutrient density are desirable characteristics of complementary food. The range of the viscosity values obtained for this study was significantly lower (p<0.05) than the range (8200-18400cP) obtained by Okoronkwo et al. (2023) for complementary food produced by solid-state fermentation of fonio, soybean and orange- fleshed sweet potato blends.  	Comment by ANN: Please related results to potential industrial application (nutraceutical powders, complementary foods)
The moisture content of the samples ranged from 8.28-8.32 %. The values (8.28 %) were similar for the first 28 days, increased slightly as storage time increased (8.29 % on day 42 and 8.32 % on day 56). The slight increase observed in the moisture content of the samples on days 42 and 56 can be attributed to in gross of moisture during collection of samples for analyses. The moisture contents of the samples were higher than 5 % FAO/WHO (2002) recommended value for complementary food. The high moisture content signals danger of increasing the moisture content of the food in which it is incorporated as well as accelerating biochemical changes and spoilage. Low moisture content is desirable for the extension of shelf-life of a food product. Low moisture content prevents caking of flours and powders, microbial growth and infestation thereby promoting longer shelf-life.	Comment by ANN: Please describe why stability is observed for low moisture, protective matrix of pulp
Conclusion 	Comment by ANN: Please make it forward-looking

“African locust bean pulp demonstrated high stability of carotene and vitamin C during 8 weeks of ambient storage..”
The results of the study showed that storage time has no adverse effect on the parameters evaluated. The high total carotenoid and vitamin C contents is an indication that it’s inclusion in the diet can be used to boost the vitamin A and C contents of diets thereby can be used to ameliorate vitamin A deficiency and scurvy. The product has high reconstitution index showing that it will mix well without separation in the product in which it is incorporated. The high viscosity and moisture contents obtained endangers the product to high viscosity and moisture content suggesting low nutrient density and shorter shelf-life of the incorporated food respectively.	Comment by ANN: The result didn’t show the quantity parameters. Please write clearly	Comment by ANN: The conclusion just repeat the result. Please adjust the content by the abstract revision.
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