


ASSESSMENT OF BAOBAB SEED OIL AS AN ANTIMICROBIAL COATINGS ON THE QUALITY ATTRIBUTES OF TOMATO FRUIT (Solanum lycopersicum) 




Abstract
This study evaluated the effect of baobab seed oil as an antimicrobial coating on the quality attributes of stored tomato. Ripe tomato fruits were grouped into three lots and subjected to different treatments: dipped in 10% baobab oil in DMSO (A) dipped in dimethyl sulfoxide (DMSO) (B) and dipped in distilled water (C) stored at ambient for 25 days. Weight loss, physicochemical, nutritional properties and microbial load were determined at 5 days interval, while sensory evaluation was conducted at day 25. The weight loss of the stored tomatoes C, B and A ranged from 523 – 477g, 580 – 450g and 547 – 437g respectively. Moisture, ash, pH, TSS, TTA, lycopene, betacarotene, vitamin C, sodium, potassium, calcium, iron and zinc obtained ranged (77.63 – 94.96%), (0.18 – 0.92%),  (5.15 – 6.95), (5.73 – 9.70 obrix) , (0.33 – 1.51%), (0.05-0.20mg/100g), (0.01-0.09mg/100g),(19.22-49.80mg/100g), (3.06-5.14mg/100g), (70.75-75.99mg/100g), (0.03-0.06mg/100g), (0.03-0.06mg/100g), (0.09-0.012mg/100g) respectively. The bacteria and fungi count ranged from 2.30 – 6.20 and 2.0 - 5.8 (x 105 cfu/g) respectively, the sensory evaluation of sample A general acceptability (5.30±0.193) was rated higher at day 25. The study showed that baobab seed oil could be applied in the postharvest management of ripe tomato fruit at ambient condition for 25 days. The potential of baobab seed oil could be earnest in the management of postharvest losses of fruits and vegetables. 
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1. INTRODUCTION
Tomato (Solanum lycopersicum L.) is one of the most commercialized fruit with production of about 163 million tons per annum [1]. Tomatoes contain various bioactive compounds and vitamins. [2] Although tomato has many nutrients and health promoting compounds, the fruit has a short postharvest life due to several factors such as postharvest diseases, ripening, senescence and transpiration. [3] Nigeria is ranked as the second largest producer of tomato in Africa and thirteenth largest in the world producing 2.3 million tonnes of tomato annually at an average of 25-30 tonnes per hectare. [4] Reported that not less than 50 per cent of the tomato produced in the country is lost due to lack of preservation, gaps in knowledge of processing, improper postharvest handling techniques and inadequate opportunities for industrial processing and plant diseases caused by bacteria, fungi and viruses year in year out. Baobab oil contains all essential nutrients that improve hair strength, aid in hair growth, and may even help with baldness. It improves the skin condition by moisturizing it, reducing fine lines and wrinkles. [5] Recent research in animals has confirmed the presence of such activities in specific extracts. [6] In addition antibacterial, antiviral and anti-trypanosome activities have been reported. [6] Use of edible coatings is among the new methods to maintain tomato quality and reduce food wastage, [7] extend shelf life and minimize quality loss which is an eco-friendly alternative to synthetic packaging materials. [8] Shelf life extension of tomato is very important for domestic and export marketing. Generally, shelf life of most fruits and vegetables especially for tomatoes is extended by low temperature storage. 
Natural products (oil) are environmental friendly and easily biodegradable without leaving any severe side effects on mammalian health and toxic residue in agricultural products. [9] Therefore, this study aims to investigate the effect of Adansonia digitata seeds oil on quality and shelf life of ripe tomato fruits.
2. MATERIALS AND METHODS
2.1 Collection of samples and materials
Baobab fruit that was used for this research was obtained from a farm in Ayede, Ekiti State, Nigeria. The Rio grande (ripe tomato fruits: Var. UTC) was obtained from mandate market Ilorin, Kwara state Nigeria. Standard culture media and all other chemicals used were of analytical grade obtained from SIGMA-ALDRICH, Germany and BDH, England.
2.2 Preparation of Baobab seeds 
The baobab pods were cracked using a knife, following which the contents were extracted and transferred into a transparent plastic container. The seeds (together with the pulp) were soaked in water to wash off the pulp. It was further oven dried (using Hot air Oven, DHG-9240A) at 60oC for 6 hours. The seeds were crushed using a pestle and mortar, before further pulverized using a laboratory blender to obtain a larger surface area. The resulting seed powder was stored air tight till further use. [10]
2.3 Oil extraction
Following the method described by, [11] the Baobab seed powder was subjected to hydro distillation extraction method. Approximately 1kg of the sample was weighed in a round bottom flask, then filled with distilled water to about 3 quarter of the total volume and fitted into the Clevenger apparatus. The extraction was carried out for 6 hours. The extracted oil was collected through the collection opening and the oil was stored in amber bottles in the refrigerator at 4°C for further use. 
2.4 Preparation of coating media and coating of tomato fruits 
The coating was prepared as described by [12] where the extracted baobab seed oil was dissolved in dimethyl sulfoxide (DMSO) (10% v/v). 
Tomatoes fruits were procured, sorted for the wholesome ones and graded into uniform size and maturity. They were washed and surface disinfected by immersing in 0.1% Sodium hypochlorite (NaOCl) for 2 minutes. The fruits were weighed and divided into three (3) groups of non-treated control (with no coating), treated control (with DMSO) and treated group (with DMSO + Baobab oil).
Each group was treated accordingly, air-dried, kept in plastic sieves and stored at ambient condition, with the temperature and relative humidity monitored with a thermohygrometer (testo 608-H1). Chemical and microbiological analyses were carried out on the stored tomatoes every 5 days.
2.5 Determination of moisture content
Moisture content was determined according to the method of, [13] where 2 g of well homogenized samples were dried in hot air drying oven for 1 hour at 130oC. 
2.6 Determination of ash content 
Ash content of the tomato fruits were estimated using the muffle furnace method of .[13] Exactly 2 g of properly homogenized samples were weighed into clean empty crucibles and placed in a muffle furnace for complete combustion at 600oC for 4 hours. 
2.7 Total soluble solid (TSS) content determination
The total soluble solid content of the tomato fruits were determined using refractometric method. [10] Two drops of juice from homogenized tomato fruits were dropped carefully on the lens (sensitive surface) of an Abbe refractometer (Reichert-Jung Abbe Mark 11 Refractometer, Model number 10481), measured at 20°C and recorded as oBrix.
2.8 Determination of pH and titratable acidity
Titratable acidity and pH were determined using [10] procedure. Exactly 25 g of homogenized tomato fruits were weighed and made up to 250 mL with distilled water in a standard volumetric flask. Ten millilitres (10 mL) from the solution was taken for pH measurement using a pH meter (SEARCHTECH PHS-3C Serial No: 600413079165) while 100 mL of the solution was titrated against 0.1N NaOH solution (using phenolphthalein as indicator) until pink colour is observed as the end point. The total titratable acidity was calculated as percentage citric acid milliequivalent.
2.9 Ascorbic acid content determination
Ascorbic acid was estimated by 2, 6 - Dichloroindophenol titration method according to the method of [10] Standard indophenol solution was prepared by dissolving 0.05 g of 2, 6 – dichlorophenol indophenol in distilled water, this was made up to 100 mL and filtered. Standard solution of pure ascorbic acid was prepared by dissolving 0.05 g pure ascorbic acid in 60 mL of 20% acetic acid and dilute with distilled water to exactly 250 mL. The solution was standardized against the ascorbic acid solution by titration with 10 mL of the ascorbic acid solution until a faint pink colour persists for 15 sec. The concentration was expressed as mg ascorbic acid equivalent to mL of the dye solution. 
2.10 Weight Changes Determination
Weight changes was determined using analytical weighing balance (SNOWREX ELECTRONIC SCALE 56503238 LONDON). Stored tomato fruit was weighed every five days of storage period. The results was expressed as percentage weight loss. [14]
                                                      (1)
2.11 Percentage Decay (% decay) determination
The percentage decay was determined by removing the decayed ones and calculating as a ratio of the whole in percentage as shown below.
	       
                                                            (2)                                                                 
	       
2.12 Determination of β-carotene and lycopene content
The tomato samples was homogenized using a mortar and pestle and 16 mL of extracting solvent of n-hexane: Acetone (40:60) was added to 1 g of the homogenate. An aliquot of the upper layer was taken and its absorbance was read at 663, 645, 505, and 453nm in a UV-visible Spectrophotometer (UV1902PC: SEARCHTECH INSTRUMENT; ENGLAND). Beta-carotene and Lycopene contents were calculated as reported by. [14]
2.13 Mineral Analyses
Dry digestion methods as described by [15] was adopted in this study. One gram (1 g dry matter) of homogenized sample was weighed into a crucible and placed in a muffle furnace at 600oC for 5 h to ash and then transferred into desiccators to cool to room temperature. The ash was dissolved in 10 mL of 10% hydrochloric acid, filtered and diluted to 100 mL volume with distilled water. From the digest, various elements was determined; Sodium (Na) and Potassium (K) Calcium (Ca), Iron (Fe) and zinc (Zn) was measured using atomic absorption spectrophotometer Shidmazu AA6200.
2.14 Microbial Enumeration of Coated Tomato Fruits
In media preparation, after the dissolution of appropriate grams of commercially produced medium in distilled water contained in a conical flask, the mixture was homogenized on hot plate then sterilized. Microbial enumeration of the tomatoes was done using standard pour plate and streak plate techniques. [16]
2.15 Sensory Evaluation
Sensory attributes of the stored tomato fruits were evaluated using the method reported by [15] at day 25. The stored tomato fruits was presented to a 21 member panelists who are conversant with buying and selling of tomatoes to evaluate appearance, colour, smell, firmness and general acceptability using a five point hedonic scale where 5 and 1 represented like extremely to dislike extremely respectively.
2.16 Statistical Analysis
Data was subjected to analysis of variance (ANOVA) and tested for significant differences among means. New Duncan’s Multiple Range F-Test (DMRT) at (p<0.05) using SPSS software package version 20.0.0 (IBM Statistics), was used to separate the different mean.
3. RESULTS AND DISCUSSION
3.1 Effect of baobab seed oil on the weight loss (WL) of tomato fruits during storage
The effect of the baobab seed oil on the WL of the tomato fruits is shown in (Table 1.1.) The weight loss of tomato samples A (Baobab oil + Dimethyl Sulfoxide) B (Dimethyl Sulfoxide) and C (control) reduced from 523–477g, 580–450g and 547–437g respectively during the 25 days storage. It was observed that treatment A retained more of it weight at day 25 when compared with other treatments.  The result obtained for this study shows that the baobab seed oil were able to reduce gas exchange and metabolic reaction in treatment A. However, edible coatings and firms in fruits can cause reduction in moisture loss due to moisture condensation on the fruit surface brought about by coating barrier [17]. 

3.2 Effect of baobab seed oil the decay incidence of tomato during storage
 Decay incidence for treatment A, B and C were 33.31, 73.23 and 80.00 % respectively as showed in (Figure 2) after 25 days storage period. The baobab seed oil coated tomato fruit were observed to have the lowest percentage decay incidence while the untreated control had the highest. This results has demonstrated that application of baobab seed oil as edible coating on tomato  fruits can reduce decay incidence from approximately 1.6 to 3.2 times compared to the untreated ones as earlier reported by [18].
3.3 Moisture Content (%)
As shown in (Table 1) the moisture content of the treated stored tomato range from 94.96±0.03 to 77.63±0.07 across the storage days. There was a significant decrease (p<0.05) in the moisture contents of the tomatoes over the storage period. Decrease moisture content might be due to decrease surrounding relative humidity that promote water loss. Treatment C recorded 
Table 1: Physiological Weight Loss (g)
	Treatments
	DAY 0
	DAY 5
	DAY 10
	DAY 15
	DAY 20
	DAY 25

	A
	523
	516
	505
	491
	480
	477

	B 
	580
	540
	521
	501
	472
	450

	C 
	545
	529
	505
	477
	451
	437


Effect of baobab seed oil on the physiological weight loss (g) of tomato (UTC) during storage
A: Baobab oil + Dimethyl Sulfoxide
B: Dimethyl sulfoxide
C: Control
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Figure 1: Effect of baobab seed oil on the decay incidence of the stored tomato fruits
Key:
A: Baobab oil + Dimethyl Sulfoxide
B: Dimethyl sulfoxide
C: Control

Table 2: Effect of baobab seed oil on the physicochemical properties of tomato during storage
	Sample
	Days
	MC
	Ash
	pH
	TSS
	TTA

	A
	0
	94.96n±0.03
	0.67g±0.01
	6.67k±0.00
	5.80a±0.06
	0.41c±0.01

	B
	
	94.96n±0.03
	0.67g±0.01
	6.67k±0.00
	5.80a±0.06
	0.41c±0.01

	C
	
	94.96n±0.03
	0.67g±0.01
	6.67k±0.00
	5.80a±0.06
	0.41c±0.01

	A
	5
	94.11m±0.04
	0.43d±0.01
	6.95n±0.01
	6.10b±0.06
	0.44d±0.00

	B
	
	94.09m±0.02
	0.58f±0.05
	6.82l±0.01
	5.73a±0.03
	0.41c±0.01

	C
	
	93.29l±0.07
	0.92h±0.01
	6.20f±0.01
	6.40c±0.06
	0.67f±0.01

	A
	10
	94.19m±0.01
	0.49e±0.01
	6.67k±0.01
	7.17f±0.03
	0.70g±0.00

	B
	
	91.21j±0.40
	0.28b±0.01
	5.78d±0.01
	6.83e±0.03
	1.05j±0.02

	C
	
	88.08g±0.04
	0.49e±0.01
	5.81e±0.01
	5.77a±0.03
	0.95i±0.00

	A
	15
	92.74k±0.01
	0.43d±0.00
	6.61j±0.01
	8.73i±0.07
	0.67f±0.00

	B
	
	85.84f±0.04
	0.21a±0.00
	5.31b±0.01
	6.97e±0.03
	0.56e±0.00

	C
	
	83.86e±0.02
	0.34c±0.00
	5.41c±0.01
	6.20b±0.06
	0.84h±0.00

	A
	20
	90.02i±0.05
	0.40d±0.00
	6.84m±0.00
	9.37j±0.09
	1.33k±0.01

	B
	
	82.44d±0.03
	0.18a±0.01
	5.15a±0.01
	7.40g±0.06
	1.41l±0.00

	C
	
	80.09b±0.03
	0.22a±0.01
	5.30b±0.01
	6.63d±0.09
	1.51m±0.00

	A
	25
	89.18h±0.04
	0.40d±0.00
	6.39h±0.01
	9.70k±0.12
	0.33a±0.01

	B
	
	81.07c±0.44
	0.18a±0.00
	6.29g±0.01
	7.77h±0.07
	0.36b±0.02

	C
	
	77.63a±0.07
	0.20a±0.00
	6.43i±0.01
	7.17f±0.07
	0.37b±0.00


Result shows mean± Standard Error (SE) of triplicate readings of moisture content, ash content, pH, TSS and TTA of tomato fruit at the end of 25 days storage period. Means on the same row with unshared superscript are significantly different (P<0.05) A: Baobab seed oil +DMSO, B: DMSO and C: Control
the most moisture loss, while Sample A had a significant amount of moisture retained compared with other samples. Decrease in moisture can occur due to edible coatings and firms in fruits, this as a result of condensation on the fruit surface brought about by coating barrier. [17]
3.4 Ash Content (%)
 The ash content of the tomato fruit was showed in (Table 2) which ranged from 0.67±0.01 to 0.18a±0.00 across the storage period for all the stored tomato fruit. At day 15 storage period, treatment A recorded the highest ash content when compared with other treatment. Ash content represent the total mineral present in food. A significant reduction (p<0.05) of ash content was observed in all the treatments after the 25 days storage period. Decrease of ash content according to this study may indicate the susceptibility of ash toward storage condition and its physiological activities, due to it respiration process that decrease the level of carbohydrate(C), hydrogen (H) and oxygen (O), subsequently decreasing mineral content in the fruit. [19] Decrease in ash content according to this study corroborate the findings of  [20] who also recorded a decrease in ash content of water melon during storage.
3.5 pH
The pH content of the tomato fruit over the storage period are shown in (Table 2). A significant reduction (p<0.05) in pH value was observed for treatment A except at day 5 where there was an observed increase in the value of pH.  Treatment C recorded a lower pH value. The pH of the fruit explain the acid content of the fruit. It give an indication of the presence of organic acid in the fruit. [21] Significant reduction (p<0.05) in pH value was observed for treatment A, except at day 5 where there was an observed increase in the value of pH.  Treatment B recorded a lower pH value than other treatments at day 25, while treatment C recorded the highest pH value than other treatments at day 25.The increase in pH can be attributed to fruit maturing during storage period where some organic acids are been converted to other forms during metabolic reactions [15].
3.6 Total Soluble Solid (Brix) o
Total soluble solid according to this study was measure to show the amount of total sugar present in the tomato fruit. Amount of total soluble solid as show in (Table 2) ranged between the value of 5.80±0.06 to 9.70±0.12.A significant difference (P<0.05) was observed between the treated fruit across the storage days. An expected increase in the sugar content was recorded, which cut across all the treatments. Sample A had the significantly (p<0.05) highest sugar content at day 25 of the storage period. Sample C had the lowest value of total soluble solid at day 25. The increase in total soluble solid in this study might be due to change in carbohydrate composition from starch to sugar. The result of this study agree with the findings of [15] who also recorded an increase in the total soluble solid of stored tomato fruit using wood ash as storage medium.
3.7 Total Titratable Acidity (%)
The result of the total titratable acidity as shown in (Table 2) reveal an increase in the percentage TTA content especially at day 20. However, these values dropped at day 25. Treatment A had the lowest value which was significantly different (p<0.05) compared with the other treatments. A decline in the percentage TTA was noticed at the end of storage period among the tomato fruits. According to [22] the changes in organic acids during ripening have been attributed to a rise in citrate and fall in malate, indicating a change in metabolism of citrate and reduction in the level of citric acid. Also, the microorganisms present in the tomato fruit may use citric acid as a carbon source, hence, resulting in reduction in the titratable acidity.
3.8 Lycopene (mg/100g) 
Lycopene is the pigment principally responsible for the typical deep red colour of ripe tomato fruits. [23] The colour intensity increased as the fruit mature i.e. high amount of chlorophll pigment is found in mature green tomato with lower carotenoid which change inversely as the fruit ripens. [23] At day 15, a significant (p<0.05) increase in the amount of lycopene content was observed for sample B. According to this study, lycopene content of coated stored tomato fruit increased over the storage period in all the treatment as summarized in (Figure 1) with treatment B retaining more of it lycopene content when compared with other treatment at 25 days storage period. The result observed for this study is expected because [8] reported that chlorophyll pigment reduces as the fruit ripen which therefore lead to the synthesis of lycopene, thus lycopene content is expected to increase as the storage days increases.
3.9 Beta-Carotene (mg/100g)
Lycopene is the pigment principally responsible for the typical deep red colour of ripe tomato fruits. It is the most abundant carotenoid in ripe tomatoes, the beta-carotene content was summarized in (Figure 2.)The value ranged from 0.09±0.00 at day 0 to 0.09±0.00 for sample C tomato fruit at day 25 been the highest.  General decrease in beta-carotene was observed, and the coated tomato fruits were able to retain more of it carotenoid pigment than the control. The result obtained for this study shows that coated fruit were able to retain reasonable amount of lycopene pigment over the storage time. [23]
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Lycopene content
Error bars represent standard errors (SE) of the means
Figure 2: Lycopene (mg/100g) content of the stored tomato
Key: 
A: Baobab Oil + Dimethyl Sulfoxide
B:  Dimethyl Sulfoxide
C: Control
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Beta-Carotene Content
 Figure3:Beta-Carotene (mg/100g) content of the stored tomato 
A: Baobab Oil + Dimethyl Sulfoxide
B: Dimethyl Sulfoxide
C: Control
Error bars represent standard errors (SE) of the means

3.10 Vitamin C (mg/100g)
This study reveal in ( Figure 4) that an increase in vitamin C content of the tomato fruit was observed as the storage period progresses which could be attributed to increase ripening during storage. Tomato are reported by [17] to be a rich source of vitamin with an average content of 25mg/100g however, variation in values occurs among cultivars. Significant difference (p<0.05) was observed across the treatment during storage. However, a drop in vitamin C content was observed at day 10.The observed decrease could be attributed to loss due to oxidation, respiration and senescent in fruit [17]. Treatment A had a better vitamin C retention than other treatments. The vitamin C content trends reported in this studies is similar to the one reported by [14]  for a breaker tomato stored with wood ash at ambient condition.
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Vitamin C
Figure 4: Vitamin C (mg/100g) content of the stored tomato
A: Baobab Oil + Dimethyl Sulfoxide
B: Dimethyl Sulfoxide
C: Control
Error bars represent standard errors (SE) of the means
 
3.11 Sensory Attributes
The result of the sensory attribute of coated and uncoated tomato fruits after 25 days of storage was expressed in Table.3.The result shows that the rating for the sensory attribute appearance, colour, firmness, odour and general acceptability after 25 days of storage have a significant different (P<0.05) between sample A and other treatments. 
Table 3:  Sensory Attributes of Stored Coated Tomato Fruit at day 25
	SAMPLE
	APPEARANCE
	COLOUR
	FIRMNESS
	ODOUR
	OVERRALL
ACCEPTABILITY

	A
	6.00±0.192b
	5.15±0.150c
	4.85±0.182b
	3.80±0.225a
	5.30±0.193b

	B
	4.65±0.196a
	4.55±0.185b
	5.25±0.176b
	4.40±0.134b
	4.70±0.164a

	C
	4.15±0.233a
	4.00±0.229a
	4.05±0.198a
	5.20±0.186c
	4.70±0.179a


Result shows mean± Standard Error (SE) of triplicate readings of 20 panellist on a five point hedonic scale of tomato fruit at the end of 25 days storage period. Means on the same row with unshared superscript are significantly different (P<0.05) A: Baobab seed oil +DMSO, B: DMSO and C: Control


However, Sample A was rated high for colour, appearance and general acceptability. The 4.85±0.182 rating of sample A for firmness depict a less firmed fruit when compared with other treatments. Generally, sample A fruit general acceptability was rated high than sample C with significant difference (P<0.05).The result obtained agree with the findings of [15] for stored tomato at ambient condition.
3.12 Mineral Content
The result of the mineral analysis as shown in Table 4 revealed a significance difference (P<0.05) between the coated tomato fruit and the control. The result show a range of 3.06±0.00 to 5.14±0.54 (mg/100g) for sodium. Treatment A fruits is significantly (P<0.05) high in potassium 75.99±0.04 (mg/100g), calcium 0.07±0.00 (mg/100g) when compared with treatment B and C. However, general decreases were observed with respect to the study minerals. Inorganic element such as copper, iron, potassium, magnesium, manganese and zinc serve as cofactors for enzymes. [24] This reason may account for the reduction in concentration of some minerals as the tomato fruit were undergoing ripening process. According to this study, the coated and uncoated tomato fruit has significant (P<0.05) amount of potassium when compared with other minerals present. The result obtained in this study corroborated the finds of  [15] who also recorded a significant (P<0.05) amounts of potassium in a stored tomato.
Table.4: Effect of Coating on the Mineral Content of Stored Tomato Fruit at Day 0 and 25
	Treatment
	Sodium
(mg/100g)
	Potassium
(mg/100g)
	Calcium
(mg/100g)
	Iron 
(mg/100g)
	Zinc
(mg/100g)

	Day 0
	6.821±0.00a
	79.808±0.00a
	0.09±0.00a
	0.07±0.00a
	0.16±0.00a

	Day 25

	A
	5.14±0.54c
	75.99±0.04c
	0.07±0.00c
	0.03±0.00a
	0.09±0.00b

	B
	3.06±0.00a
	70.75±0.00a
	0.04±0.00b
	0.06±0.00c
	0.07±0.00a

	C
	3.42±0.00b
	71.97±0.00b
	0.03±0.00a
	0.04±0.00b
	0.012±0.00c


Result shows mean± Standard Error (SE) of triplicate readings of sodium, potassium, calcium, iron and zinc of tomato fruit at the end of 25 days storage period. Means on the same row with unshared superscript are significantly different (P<0.05) A: Baobab seed oil +DMSO, B: DMSO and C: Control
3.13 Microbial Enumeration of Coated Tomato Fruits
From the obtained bacterial and fungal enumerations of tomatoes coated with the extracted baobab oil, the preservative efficacy of the oil was expressed in above 70% retard with proliferation of associated microbial contaminants (Tables 5 and 6). Within 72hrs of 
Table .5: Total Heterotrophic Bacteria associated with coated Tomatoes in Storage
	Treatments
	Initial
(x 106 CFU/g)
	Day 3
(x 105 CFU/g)
	Day 5
(x 105 CFU/g)

	A
	3.85x±0.35a
	1.70x±0.49a
	2.30x±0.37a

	B
	3.85x±0.35a
	3.75x±0.49b
	6.20x±0.37b

	C
	3.85x±0.35a
	3.75x±0.49b
	5.20x±0.37b


Result shows mean± Standard Error (SE) of replicate readings of Total heterotrophic bacteria of tomato fruit at the end of 25 days storage period. Means on the same row with unshared superscript are significantly different (P<0.05) A: Baobab seed oil +DMSO, B: DMSO and C: Control
Table 6: Total Fungi Count of coated Tomatoes in Storage
	Treatments
	Initial
(x 104 CFU/g)
	Day 3
(x 104 CFU/g)
	Day 5
(x 104 CFU/g)

	A
	1.60x±0.60a
	1.55x±0.79a
	2.0x±0.82a

	B
	1.60x±0.60a
	3.55x±0.79b
	2.6x±0.82b

	C
	1.60x±0.60a
	4.75x±0.79b
	5.8x±0.82b


Result shows mean± Standard Error (SE) of replicate readings of Total fungi count of tomato fruit at the end of 25 days storage period. Means on the same row with unshared superscript are significantly different (P<0.05) A: Baobab seed oil +DMSO, B: DMSO and C: Control

storage, an estimated 3.5 x 106 CFU/g initial bacteria was averagely reduced to 1.7 x 105CFU/g population, and in continuous 48hrs incubation, the characteristic exponential growth of bacterial species was relatively inhibited; although, by the fifth day of storage, bacterial populations across the treatments were observed to be higher than initial recorded. For the fungal enumerations of stored tomatoes, the most preserving treatment A fruits were observed to exhibit a fungistatic function without achieving retard of cells’ viability through the experimented tomato storage.
Treatment A fruits exhibited most preservative function on the tomatoes against both bacterial and fungal invasions and resultant spoilage. The diluent and carrier solvent (Dimethyl Sulfoxide) significantly enhanced the delivered efficacy of the oil when comparatively examined with Dimethyl Sulfoxide coated tomato fruits. By 5-days storage, the earlier effectiveness of Dimethyl Sulfoxide against associated micro flora was observed to have diminished or been lost as microbial proliferations inclined; this further presents the sustained effectiveness of the baobab oil after the retarded effectiveness of the Dimethyl Sulfoxide carrier molecules. Other reports have incited the antimicrobial effectiveness of Dimethyl Sulfoxide as a dilute, [25, 26] this was relatively short-lived as deduced in this study. 
4. CONCLUSION 
The study revealed that tomato fruit coated with baobab seed oil showed good indices of storability in terms of moisture loss, total soluble solid, decay incidence, sensory attributes, antimicrobial properties, some minerals and some nutritional qualities such as vitamin C, lycopene and beta-carotene. Therefore baobab seed oil could be applied in the post –harvest storage of ripe tomato fruit at ambient condition for 25 days.
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