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ABSTRACT 
 

Plant information are vital to assess and develop n utrition, food security policies, traditional medic ine 
and its significance in the distribution of these c hemical constituents, as a result, the nutritional and 
phytochemical composition of Gardenia sokotensis pulp and seeds were analyzed. The moisture 
content, ash content, crude lipid, crude protein, c rude fibre, calorific energy value and available 
carbohydrate were analyzed on dry weight bases. All  the determinants were carried out in triplicates. 
The pulp had high value of ash (17.88 ± 0.41%), moi sture (21.71 ± 0.00%) and crude lipid (53.96 ± 1.59 %) 
while the seeds had high value of crude protein (13 .04 ± 0.47%), crude fibre (17.65 ± 0.14%), 
carbohydrate (9.67%) and energy value (1445.87Kcal) . The anti-nutritional factors for pulp and seeds 
were phytate ( 0.14 ± 0.00), (2.30 ± 0.00), oxalate ( 1.10 ± 0.00), (1.10 ± 0.00), nitrate ( 0.04 ±0.00), (0.14 
± 0.00), cyanide ( 0.12 ± 0.00), (0.21 ± 0.00) and tannins ( 0.21 ± 0.00), (0.27 ± 0.00) respectively and 
all were within the tolerable level. The results of  mineral analysis of the seeds and pulp showed diff erent 
concentration of the element, Na (106.67 and 85.83) , K (5700 and 7666.67), Ca (0.6833 and 0.4333), Mg 
(0.2500 and 0.8266), Fe (4.2914 and 6.7959), Zn (1. 3639 and 0.1522), Cu (1.5298 and 2.1755), Cr (0.009 6 
and 0.0163), Mn (0.2615 and 0.3101), Pb (0.0594 and  0.0657), Co (0.0447 and 0.1195) and for phosphorus  
(3.4700 and 10.3000). Phytochemical screening indic ated the presence of alkaloid, saponins, steroids, 
tannins, cardiac glycosides and flavonoids. Based o n these results, seeds and pulp of Gardenia 
sokotensis contains appreciable amount of nutrients and secon dary metabolite which could serve as a 
supplementary source of food and new drug discovery  for the benefit of humans and livestock. 
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INTRODUCTION 
 
Due to the on hand monetary pressure in our developing 
countries like Nigeria, considerable population mainly low 
and middle income earners rely on their natural habitat 
food. Food shortage is becoming evident as a result of 
population intensification. In Africa, studies indicated that 
enormous number of native wild plant exist and play a 
significant role in the diet of masses (Umar and Birnin-
Yauri, 2008).  
     Some of these wild plants that are used by people as 
food and sources of nutrients are fruits; fruits are good 
sources of protein, fats, carbohydrate and minerals (Bello 
et al., 2008). Research have shown that fruits not merely 
contain nutritionally important bio- compounds but are 

also sources of other phyto-compounds which at certain 
grade levels have significant anti-nutritional effect 
(Omoruyi et al., 2007). 
      Gardenia sokotensis  of the Rubeacea family belongs 
to the Genus Gardenia in the phylum Tracheophyta, 
commonly called ‘Ànzándúútsè’ in Hausa and Boscia of 
the rock in English. It is a shrub/tree of 3-4m high, with 
stipules and bisexual flowers. It consists of pistil, carpels 
and a single style. The fruits are yellow in colour and oval 
in shape when mature, which is a seasonal fruit mostly 
available during harmattan and is eaten raw. The pulp is 
eaten as food and the seeds are thrown away as waste 
(Ozaki et al., 2002). 
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                                                                            Figure 1 .Gardenia sokotensis plant 
 
 
    The fresh leaves of Gardenia sokotensis are eaten as 
food, and the fruits are eaten as snacks, while the 
matured leaves are boiled and the water extract is taken 
as anti-malaria and seeds were found to treat impotence 
in men if soaked in water and drank (Hockett et al., 
2000). Therefore, the aim of this research was to 
evaluate the nutritional profile and phytochemical 
composition of the pulp and the seeds of Gardenia 
sokotensis to ascertain its contribution to the general 
populae in world of food. 
 
MATERIALS AND METHODS 
 
Sample collection and identification 
 
Ripped fruits of Gardenia sokotensis were obtained from 
different plants of various  locations in Kalausa, Dange-
Shuni local government area of Sokoto state, Nigeria. 
The samples were mixed together and picked at random 
(Asaolu and Asaolu, 2002). The fresh fruits were 
identified at Botany unit of the Department of 
Biological Sciences, Usmanu Danfodiyo University 
Sokoto, Nigeria. 
 
Sample treatment 
 
The sample fruits were washed with distilled water to 
avoid surface contamination (Ahmad and Birnin-
Yauri, 2008). The pulp of the fruit and the seeds were 
separated using plastic spoon after dividing the fruit 
into two. The samples were dried under the shade for 
two weeks at room temperature, crushed to a fine 
powder using mortar and pestle, sieved through 20 
mm mesh and stored in air tight plastic containers for 
further analysis. 
 
Proximate analysis 
 
Proximate analysis of ripped fruits of Gardenia sokotensis 
powder was carried out which is a system of analysis of 
nutrients in which the gross components rather than the 
individual nutrients of amino acids, fatty acids and 
monosaccharides are determined (Adesuyi et al., 2012). 

The following are the constituent parameters: moisture, 
ash, crude protein, fat, crude fibre and carbohydrate. All 
of these were carried out using the method of analysis 
described by AOAC (1990). Available carbohydrate was 
estimated (by difference) using method described by 
James (1995). Calorific value (in Kcal/100g) was 
estimated by multiplying the percentages of crude 
protein, crude lipids and available carbohydrate by 
factors of 4.9 and 4.0 respectively and the product 
summed up (James, 1995). 
 
Mineral analysis 
 
The atomic Absorption spectrophotometer (AAS) was 
used for the analysis of Ca, Mg, Cu, Zn, Fe, Mn Cr, Co, 
Ni, Cu and Pb. Phosphorus was determined using 
calorimeter, while the Flame Photometer was used in the 
analyses of K and Na. All of these were carried out using 
the method of analysis described by Adesuyi et al., 
(2012). 
 
Anti - nutritional analysis 
 
The method of Ola and Oboh (2000) was adapted for the 
determination of Phytate and Tannins. Hydrocyanic acid 
was determined by AOAC (1990). Oxalate and nitrate 
were determined by the methods of Krishna and Ranjhan 
(1980). 
 
Phytochemical analysis 
 
Phytochemical analysis includes the tannin 
determination, determination of saponin, steroids, 
alkaloids, cardiac glycosides, flavonoids and 
anthraquinone. All of these were determined based on 
methods of analyses described by AOAC (1990). 
 
RESULTS AND DISCUSSION 
 
Proximate analysis 
 
The proximate analysis of Gardenia sokotensis seeds 
and pulp are represented in Table1.The seeds contain 
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Table 1.Proximate composition of Gardenia sokotensis pulp and seeds 
 
Parameter Moisture     Ash        Crude lipid           Crude protein     Crude fiber             Available  Carbohydrate                 Energy value    
                   (% WW)   (%DW)           (%DW)              (%DW)                     (%DW)                  (%DW)                                       (Kcal per 100g) 
Pulp      21.7±0.00   17.88±0.41   53.96±1.59      6.86 ± 0.03     13.88 ±1.46                            7.42                       1297.28 
Seeds   14.62±0.01 12.64±0.44    47.00±1.35     13.04±0.47     17.65 ±0.14                            9.67                        1445.87 
 

WW= wet weight 
DW= dry weight 
 
 
 
             Table 2. Mineral Composition of pulp and seeds of Gardenia sokotensis fruit (mg/kg dry weight) 
 

Element   Ca       Mg           Na        K          P         Cu         Fe          Zn       Mn        Pb            Cr         Co             Ni  
Pulp      0.4333 0.8266   85.830  7666.6 10.300 2.1755 6.7959 0.1522 0.3101 0.0657  0.0163  0.1195       Nd 
Seeds   0.6833 0.2500   106.67 75700  3.4700 1.5298 4.2914 1.3639 0.2615 0.0594   0.0098   0.0447      Nd 
 

Nd = not detected 

 
the highest amount of crude protein, crude fiber, 
carbohydrates and energy value as compared to the 
pulp. On the other hand, the moisture content, ash 
content and crude lipid of the pulp are higher than that of 
the seeds. It is observed in table 1 that the moisture 
content are higher than those of Balanite aegyptiaca 
(2.03% pulp and 11.4% seeds) as reported by Sadiq 
et al., (2012) and lower than Star apple (26.55% pulp 
and 32.65% seeds) as reported by Akpabio et al., 
(2012). The low moisture in the sample offer some 
storage benefit (Umar and Birnin-Yauri, 2008). 
      The ash content ranges from 17.88 % to 12.64 % 
which is higher than that reported for Balanite 
aegyptiaca, Star apple and Carica papaya 
morphotypes as reported by Sadiq et al., (2012); 
Akpabio et al., (2012) and Nwofia et al., (2012) 
respectively. The high ash content indicates that the 
fruits may possess high concentration of mineral 
elements which are expected to speed up metabolic 
processes, improve growth and development 
(Hassan et al., 2011). The crude lipid content for pulp 
and seeds of the fruits are 47.00 ± 1.35 % and 53.96 ± 
1.59 % respectively in comparison to 28.17 ± 0.04 and 
1.97 ± 0.00 in Balanite aegyptiaca fruits is high  (Sadiq et 
al., 2012). 
     The protein content for pulp and seeds are 6.86 ± 
0.03% and 13.04 ± 0.47% which is higher than the seeds 
but comparable to pulp of Star apple (8.75% and 6.73%) 
as reported by Akpabio et al.,(2012), besides the result 
of this research is higher than that for Carica papaya 
morphotypes (Nwofia et al., 2012). The protein is an 
essential component of diet which supplies adequate 
amounts of amino acids (Pugalenthi, 2004). 
      The fibre content for both pulp and seeds of the fruits 
were found to be 13.88 ± 1.46% and 17.65 ± 0.14% 
which is much higher than Annona muricata 8.00% 
(Onimawo, 2002). The available carbohydrates content 
obtained (7.42% and 9.67%) is in accordance with values 

obtained by karanja et al., (2013) for Pupkin in the case 
of pulp but higher when compared to that of the seeds. 
 
 
Mineral analysis 
 
The results of the mineral composition in the Gardenia 
sokotensis pulp and seeds are presented in Table 2. The 
mineral elements determined were  Ca, Mg, Na, K, P, Cu, 
Fe, Zn, Mn, Pb, Cr, Co and Ni. A higher potassium values 
were observed for both seeds (7570.0mg/kg) and pulp 
(7666.6mg/kg) which are much higher than that reported 
by Akpabio et al., (2012) and for Star apple Jude et al., 
(2009). Na, P, Fe and Cu content in both pulp (0.1522-
85.83mg/kg) and seeds (1.3639-106.67 mg/kg) were 
relatively moderate. Ca, Mg, Zn, Mn, Pb, Cr and Co are 
quite lowfor  both pulp (0.0163-0.8266 mg/kg) and 
seeds (0.0098-0.6833mg/kg) while Ni was not 
detected. 
       From the results obtained both the fruit pulp and 
seeds could contribute in meeting the recommended 
dietary allowance in term of iron, zinc, copper and 
chromium. But in term of sodium and potassium the 
seeds contribute better than the pulp. 
 
 
Anti-nutritional factors 
 
The total Oxalate, cyanide, nitrate and phytate of the 
seeds are higher than that of the pulp as shown in Table 
3. However, the tannins content of the pulp is higher than 
that of the seeds. The results obtained shows that the 
entire factors are below the recommended toxic level 
(Birgitta and Gullick, 2000). The anti-nutrient factor 
interfere metabolic processes so that growth and bio 
availability of nutrient are negatively influences. These 
factor stands as indices for judging the nutritional value of 
any given food substance (Binita and Khetarpual, 1997). 
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                     Table 3.  Levels of some anti-nutritive factors in pulp and seeds of Gardenia sokotensis. 
 

Anti -nutritive 
factors 

Hydrocyanide  Nitrate  Phytate  Tannins  Total Oxalate  

Pulp 0.12 0.04 2.03 0.38 1.10 
Seeds 0.21 0.14   2.30  0.27 1.97 

 

 

 

 
             Table 4.  Phytochemical Screening of Gardenia sokotensis. 
 

Phytochemical  Saponins  Tannins  Steroids  Alkaloid  Cardiac 
glycoside  

Flavanoids  Anthraquinone  

Water Extract ++ + ++ ++ ++ + - 
Methanol 
Extract 

+ + ++ ++ + + - 

    

             (+): Trace Amount Present; (++): Abundant Amount Present; (-): No Amount Present 
 
 
 
      The value obtained for oxalate in seeds and pulp was 
found to be 1.97 ±0.00 and 1.10 ±0.02 which is lower 
than 48.75± 5.30 for Strychno sinnocus Del (Hassan et 
al., 2014). The oxalate is of concern because of the 
negative effect on mineral availability. High oxalate diet 
can increase the risk of renal calcium absorption and has 
been implicated as source of kidney stones (Chai and 
Lierbman, 2004). The phytate content of the seeds and 
pulps was found to be 2.30 ± 0.01 and 2.03 ± 0.00 which 
is higher than that reported of Strychno sinnocus pulps 
(242.9 ± 8.62) by Hassan et al., (2014). The problem with 
phytate in food is that it can bind some essential mineral 
nutrient in the digestive tract and result in mineral 
deficiencies (Bello et al., 2008). The concentration of 
Hydrocyanic acid content of seeds and pulp are 0.21 
±0.00 and 0.12 ± 0.00 is higher than 0.08 ±0.00 reported 
by Hassan et al., (2014) for Strychno sinnocua Del pulp. 
The results indicates that the fruits of Gardenia 
sokotensis have hydrocyanic acid content below the toxic 
level of 35mg/100g dry weight and 20mg HCN 
recommended by standard organization of Nigeria 
(Edijala et al.,1999). This also shows that the level of the 
acid in the sample is within the acceptable range for 
human consumption. Only plants with more than 200mg 
of hydrocyanic acid equivalent per 100mg fresh weight 
are considered dangerous (Betancur-Ancona et al., 
2008). The concentration of nitratein the pulp and seeds 
of the fruit are 0.004±0.00 and 0.14 ±0.00  which are low 
compared to the reported value for Strychnoc innocua 
Dellpulp 0.56 ± 0 03 (Hassan et al., 2014). Higher 
concentration of nitrate in the food can lead to a disease 
called methmoglobinaemia which is known to reduce the 
ability of red blood cells to carry oxygen (Kim-Shapiro et 
al., 2005). The tannins content of the seeds and pulp of 
Gardenia sokotensis was found to be 0.27 ± 0.00 and 
0.38 ± 0.00. The results obtained indicates the non 
toxicity of the pulp and  seeds. 
 

Phytochemical screening 
 
The preliminary phytochemical screening was carried out 
on the fruit extract and the results obtained indicate the 
presence of alkaloids, cardiac glycoside, saponins and 
steroids in appreciable presence while tannins and 
flavonoid contents were realized just presents. The 
results of this phytochemicals in the fruit indicated that 
the plant has some medical properties which can be 
explained for therapeutic purposes (Mallikharjuna et al., 
2007) and (Sofowara, 1993). 
 
CONCLUSION 
 
From the results of these analyses, it shows that the pulp 
and seeds of Gardenia sokotensis contribute 
considerably to the nutrients intake of the people who 
uses the fruits as a source of their diets. The fruits have 
higher composition of calorific energy value, lipids and 
moisture while seeds have higher calorific energy value, 
lipids and fiber. It also revealed high concentration of 
sodium, potassium, iron, phosphorus, zinc and copper. 
Although these fruits parts may not provide all the 
required micronutrients needed by the body, but seeds 
would provide moderate concentration of essential 
nutrients such ascarbohydrate, protein ash and moisture 
while pulp would provide carbohydrate, protein, fiber and 
ash among others. The fruits parts also contain most of 
the essential mineral elements such as calcium, 
magnesium, chromium, manganese, to meet the 
recommended daily allowances. Even though no single 
plant could provide human with adequate level of all 
nutrient, but when these fruits are used with other food 
items, it would contribute useful amount of essential 
nutrient to the diet. Apart from nutritional composition, 
fruits parts also contain anti-nutrient factors such as 
phytate, oxalate, nitrate, cyanide and tannins all below  
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the recommended toxic level. These factors will not 
interfere with metabolic   process so that growth and  bio- 
availability of nutrients are not negatively influence. The 
phytochemical analysis carried out on the sample 
indicated that the fruit contains a number of secondary 
metabolites that could be a source of traditional medicine. 
Generally, results and findings from this research agreed 
favorably with those of other natural plants recommended 
as food supplement in the literature. 
 
RECOMMENDATION 
 
From the results, the following recommendations are 
made 
(i) Further studies should be conducted to determined 
antioxidant activity of the fruit parts. 
(ii) A comparative phytochemical analysis should be 
carried out for riped and unripe fruit to evaluate its 
medicinal values due to bitter test of the unripe fruits. 
(iii) Amino acid analysis should be carried out on the fruit 
parts. 
(iv) Anti-microbial studies should be conducted on 
the fruits extract. 
(v) Structure of the active component should be 
elucidated. 
(vi) Toxicity test should be carried out. 
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