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Abstract 

The presence of potentially toxic elements and compounds in foodstuff is of intense 
public interest and thus requires rapid and accurate methods to determine the levels of 
these contaminants. Atomic Absorption Spectrophotometer Shimadu Aa – 6701 was used 
for the determination of the metals in the juice drink. The minerals analyzed include 
magnesium (0.760mg/g), iron (0.680mg/g), copper (0.080mg/g), cobalt (0.105mg/g), zinc 
(0.500mg/g), chromium (0.010mg/g), lead (0.001mg/g) and cadmium (0.001mg/g). 
Microbiological analysis using nutrient and potato dextrose agar showed no fungal 
growth in the period under review. The prepared soursop drink compared favourably with 
commercially available juice in the market. 

 
 
 

Worldwide, health concerns have led to the popularization of natural fruit juices as a 
healthy alternative to other beverages. Fruit juices and drinks are nutritious which offer great 
taste and health benefits (Suaad and Eman, 2008). In recent times, the consumption of fruit juices 
has also become a relatively common phenomenon in Nigeria. These juices have gained 
popularity among workers, students and other economic classes. For many, fruit juices have 
come to represent alternative carbonated soft drinks, which have high sugar level. Fruit juices are 
consumed for their characteristic aroma and are also considered sources of vitamins, minerals, 
soluble and insoluble fibres (Righetto, Beleia and Ferreira, {1999}; Wardlaw, {2000}). Inspite of 
the above, there have been many reported cases of fruit juices having different aroma, taste and 
colour when kept over a period of time. Many of the problems in the shelf life of fruit juices stem 
from storage. Locally, fruit juices are stored mostly on shelves in the supermarket until they are 
purchased by consumers. Storage on shelves in supermarkets is not extremely detrimental to the 
quality of the product, but when the fruit juices which are often in paper cartons are exposed to 
direct sunlight for extended periods of time, the increase in temperature enhances the growth of 
certain thermophilic microorganisms in the fruit juices. This is characterized by the production of 
unpleasant flavours, colour change and product deterioration which is often caused by yeast 
(Parish, {1991}; Correa de Souza, Banassi and Meneghel, {2004}). 
In the same vein, as highly appreciated as fruit juice drink are, they can be a potential source of 
toxic elements, some of them having an accumulative effect or leading to nutritional problems 
due to the low concentrations of essential elements, justifying the control of mineral composition 
in juice drinks (Tormen, Torres, Dittert, Araujo, Frescura and Curtius, {2011}; Hague, Petroczi, 
Andrew, Barker and Naughton, {2008}). 
 

Trace metals are present in foods in amounts below 50ppm and have some toxicological 
or nutritional significance. The elements such as Na, K, Ca, and P are essential for people while 
metals like Pb, Cd, Hg and As are found to cause deleterious effects even in low levels of 10 – 
50ppm. However, Fe, Cu, and Zn are found to be necessary in certain quantities in foods but 
these elements can cause ill effects when ingested in high amounts. Other non – toxic metals 
which are not harmful when present in amounts not exceeding 100ppm include Al, B, Cr, Ni and 
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Sn. The non – nutritive toxic metals which are known to have deleterious effects even in small 
quantities (below 100ppm) are As, Sb, Cd, F, Pb, Hg and Se (Ministry of Health and Family 
Welfare, 2005; Williams, Ayejuyo and Ogunyale, {2009}). For this reason, the determination of 
both major and trace levels of metal contents in food is important for both food safety and 
nutritional considerations (3). 
 

This study was carried out to assess the effect of prolonged shelving on the 
microbiological changes that occur during the validity period (shelf life) of a prepared juice drink 
from soursop (Annona muricata) fruit and also the precise determination of mineral and heavy 
metal content of such drink, comparing the results with the maximum admissible limit set in 
drinking water by World Health Organization WHO (7). 
 
 
Materials and Method 

The Annona muricuata (soursop) fruit was bought at Eke Ekwulobia in Aguata Local 
Government Area of Anambra State. The method of Peckhan and Gladys (1974) was employed 
in the drink production but with some modifications. The healthy ripe fruit was washed and the 
bark removed. It was cut into four parts and weighed. 752g of it was macerated in 1000ml of 
water. This was followed by filtration to get the concentration. Ingredients such as 5g of 
carbonyl methyl cellulose, 5g of sodium benzoate, 0.4g of citric acid (to pH 5.0), 20g of sugar 
and 0.2g of colourant were added and mixed thoroughly and filtered again and again to remove 
particles. The bottled drink was pasteurized at 70oc for 30mins. 
 

Product shelf life was determined by visual inspection such as level of sedimentation, 
brilliance (clarity) and fungal growth over a period of 6 months (between March – August, 2012) 
on storage. Plate count analysis was carried out using nutrient agar and potato dextrose. Atomic 
Absorption Spectrophotometric screening for trace elements was done using shimadzu Aa – 
6701. 
 
Results and Discussion 
The results of the chemical and microbiological analyses are shown in Table 1. 
Table 1: Chemical and microbiological analysis of soursop (Annona muricata) drink as 
compared with some commercial fruit juices. 

S/N Parameter  Soursop Five Alive Chivita 
Orange 

1 pH 5.2 5.2 5.1 
2 Total solids 6.8 9.2 10 
3 Specific gravity 0.95 1.05 1.02 
4 Sedimentation N N N 
5 Cloudiness Slight Moderate Slight 
6 Growth on 

nutrient agar 
N N N 

7 Growth on 
potato dextrose 

N N N 

            N – Absent 
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The pH of the prepared soursop drink was 5.2 and compared favourably with five Alive 
and chivita orange drinks of range (5.1 – 5.2). The acidic medium enhances stability of the drink 
and prevents fungal growth. The total solids and specific gravity of the juice drink was least 
when compared with commercial ones (6.8, 0.95). 
Sediments were completely absent in the prepared drink while the level of cloudiness was slight. 
In Five Alive and Chivita orange drink, the level of cloudiness was moderate and slight 
respectively. There was no fungal or microbial growth noticed on the plate when nutrient agar 
and potato dextrose agar were used. This showed that the drink was free from any spoilage 
microorganisms. The same was noticed in the commercial ones. 
Trace metal analysis showed the presence of essential elements in the drink (Table 2). 
Table 2: Metal Ion concentration of the soft drink made from soursop (Annona muricata). 

S/N Metals Fruit drink 
(mg/l) 

WHO (1998) 

1 Magnesium 0.760 NM 
2 Iron 0.680 0.3mg/l 
3 Copper 0.080 2.0mg/l 
4 Cobalt 0.105 NM 
5 Zinc 0.500 3.0mg/l 
6 Chromium  0.010 0.05mg/l 
7 Lead 0.001 0.01mg/l 
8 Cadmium 0.001 0.003mg/l 
9 Manganese 0.590 0.5mg/l 

      NM - Not Mentioned  
Among the metal ion assayed, magnesium and iron had the highest value. Though the value of 
magnesium was not mentioned in the WHO standard, it helps in the proper formation of bones 
and teeth, creation of ATP (adenosine triphosphate) and regulation of blood sugar levels. The 
value of iron content is above the stipulated value in the standard. Iron is needed for growth and 
to build up reserves for the physiologic stress of adolescence, plays an important role in the 
formation of red blood cells (Klein, 1992). 
Copper and Zinc had values of 0.080mg/l and 0.500mg/l respectively, less than the stipulated 
standard of 2.0mg/l and 3.0mg/l. Copper is required for the formation of the pigment melanin in 
the skin, maintains the strength of the myelin sheath covering the nerves, synthesis of 
phospholipids, necessary for the formation of hemoglobin in the blood etc 
(www.preservearticles.com/.../what -is-the-importance-of-copper...)  
Zinc on the other hand, supports a healthy immune system, necessary for the synthesis of DNA, 
essential for wound healing, good eye vision, renewal of skin cells and fertility 
(www.zinc.org/info/zinc-essential-for-human-health). 
Cobalt concentration, though not mentioned on the standard chart has the value of 0.105mg/l. It 
is essential for the normal functioning of the pancreas, hemoglobin formation, effective in 
glucose transport from the blood to the body cells, necessary for the body’s absorption of iron etc 
(www.blissreturned.wordpress.com/2012/02/24/cobalt-it-is-an....) 
The manganese concentration of 0.590mg/l is slightly higher than the stipulated standard of 
0.500mg/l but within permissible levels. Manganese, as a constituent, activates a number of 
enzymes, especially anginas that helps in the formation of urea; it is associated with skeletal 
development of lipid metabolism, plays a role in the control of nervous irritability etc 
(www.preserveartides.com/201105317279/...). 
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The remaining metals of chromium, lead and cadmium with concentrations 0.010mg/l, 
0.001mg/l respectively were found to be below the comparative standard of 0.050mg/l, 
0.010mg/l and 0.003mg/l. These metals, because of their constituents, are toxic to the body even 
in low levels of 10-50ppm (Ministry of Health and Family Welfare, 2005; Williams, Ayejuyo 
and Ogunyale, 2009). 
 
Conclusion 

The result of the prepared soursop soft drink produced from fresh fruits compared 
favourably with existing commercial ones (which are known to be formulated from concentrates) 
and the stipulated World Health Organization standards. Additional advantages are its cheapness 
and affordability to consumers. Industrialists are encouraged to explore this area of opportunities 
and widen the horizon of this soft drink. 
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