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ABSTRACT

Fruit juices have numerous micronutrients, some of which are trace metals such as tin, zinc, copper, iron and they
also contain other metals with no documented benefits to human health (arsenic and lead). These metals found in
fruit juices are contaminants and their levels need to be controlled. Atomic absor ption spectrophotometer (AAS) was
used to determine the levels of some metals. Arsenic, Tin, Copper, Lead, Zinc and Iron in commercially sold fruit
juices in South Eastern Nigeria. The results show that Arsenic and Tin contents in the juice samples were very low,
less than 0.001mg/l (<0.001mg/l) while other trace metals ranged between 0.001 and 1.532mg/l; Lead ranged
between 0.001 and 0.05mg/l; Copper ranged between 0.015 and 0.22mg/l; Zinc ranged between 0.605 and
1.360mg/l and Iron ranged between 0.755 and 1.532mg/I. This paper calls for tighter regulation and the discussion
in the choice of materials for processing plants.

INTRODUCTION

Fruit juices are laden with numerous micronutriesdsne of which are trace metals such as Arseniag L&inc,
Tin, Copper and Iron. These metals found in fruit¢s are contaminants and their levels need twoheolled [1].
The equipment used in the processing line is\&ily important in maintaining the quality of thaifrjuices, since
metals such as copper, aluminum, iron, galvanizeel fexcept stainless) are easily attacked by &cids and in
turn impact metal ion to the juice, and these migtas are normally called trace metals [1]. In d¢desation of
metals as contaminant in fruit juices, their levaisuld not exceed the following maxima in Table 1.

Table 1: Maximum Limits of Contaminantsin Fruit Juice

Contaminant Maximum Limits (mg/kg)

Arsenic (AS) .

Lead (Pb) 0.1

Tin (Sn) 200

Copper (Cu) 5.0

Zinc (Zn) 5.0

Iron (Fe) 15.0

Sum of Copper, Zinc, and Iron 20.0
[Source 1; 2].

These metal ions usually have peroxidant propeamnesadversely affect flavor, colour clarity, qtyaknd nutritive
value [3]. These metals found in fruit juices aomtaminants and their levels need to be controbdttipugh they
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are important parts of fruit juices and has botteati and indirect health significance [4]. Thesengkes are
supposed to be within the required standards fesethmetals, however there were variations from pagack [5].
When taken in amount over the recommended maximilowable range, they can be toxic to health andrthe
effects can be dangerous on nervous system [4; 6].

MATERIALSAND METHODS

A number of methods are available for their deteation; the method of choice was the one that eysptloe use
of Atomic Absorption Spectrophotometer (ASS) [4, 5]

In this method, a known weight of sample (250gmégvaporated in a platinum dish, and subsequentigdagn a
muffle furnace. The total ash obtained is dissoh@t about 20mls of 1% Nitric acid or 1ml of comteated Nitric
acid to ensure complete dissolution. Resulting temiuis transferred quantitatively into a 100ml woletric flask
and made up to mark with distilled water. Solutisrthen shaken to ensure homogeneity and filteheaugh a
medium fast filter paper. The trace metals in theafe collected are determined by the atomic ghtsun
spectrophotometer, using the appropriate hollowarde ray lamps and standard solutions.

COLLECTION OF SAMPLES

A total of hundred and thirty (130) packaged fijuice samples of thirteen different brands werecpased. They
were purchased from Enugu, Awka, Owerri, Abakikkid Umuahia Main Markets, all in South Eastern Nage
The samples were ‘Five alive citrus burst’, ‘Damaggle’, ‘Dansa orange’, ‘Dansa mango’, ‘Frutta manghivita

orange’, ‘Frutta mango’, ‘Chivita apple’, ‘Chivitgineapple’, Chivita mango’, Chivita orange’, Fiaéve apple
splash’ and ‘Fumman orange’ juices. The juices &aléast four (4) months to their expiry date frre period of
analysis and were approved by National Agency fawd-and Drug Administration and Control (NAFDACh&
samples were transported immediately to the laboydibr analysis.

CHEMICAL ANALYSISOF MINERIAL CONTENT OF FRUIT JUICES:

Atomic Absorption Spectrophotometer (ASS) was udeal.of each sample was digested with 8efconcentrated
hydrochloric acid (HCL) and 5ctrof concentrated nitric acid (trioxonitrate acidNes. The digested sample was
diluted with de-ionised water and made up to 50with de-ionised water in graduated flask. This Wwamediately
transferred to a polythene bottle.

Solar unican 969 Atomic Absorption Spectrophotométeanufacturer USA, Country) was used for thislygsia.
Acetylene was used as fuel and compressed airidard»according to manufacturer instruction. Staddalutions

of each element under investigation were aspirated the nebulizer-burner assembly via a capillanyd
absorbance readings were taken from the directotgaof the atomic absorption Spectrophotometers Maas
immediately followed by the aspiration of the saepblutions into the nebulizer burner assemblyavizapillary
tube and the absorbance readings also obtainesl wits repeated for each element in turn usingoitew cathode
lamp and at the wave-length of the element. Stahdarve of each element was produced by plotting th
absorbance readings against the corresponding miwatiens in mg/l (milligrams per liter). The comteations of
each sample in mg/kg (milligrams per kilogram) Btamed by converting the mg/l to the mg/kg usimg weight of
the juice sample made up to 50cm

RESULTS

The trace metals determined in the juice sample® Wesenic, Lead, Tin, Copper, Zinc and Iron. Tlaues of
Arsenic and Tin in the juice sample were very Idass than 0.001 (<0.001), while other trace metaiged
between 0.001 to 1.532 mg/l. The values for theatsedre significantly different from each other.aberange
between 0.001 and 0.005mg/l; Chivita orange hadnitjeest value of 0.005mg/l, while Dansa mangoft&rapple,
Frutta mango, and Chivita apple each had the lowsst of 0.001mg/l. The result is presented iruFedl.
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Figure1: Lead tracesin thejuices. Thejuicedrinksare: Five Alive Citrus Burst (FACB), Dansa Orange (DO), Dansa Apple (DA), Dansa
Mango (DM), Frutta Apple (FrA), Frutta Orange (FrO), Frutta Mango (FrM), Chivita Apple (CA), Chivita Pineapple (CP), Chivita
Pineapple (CP), Chivita Mango (CM), Chivita Orange (CO), Five Alive Apple Splash (FAAS), Fumman Orange (FuO)

All the juices contained Copper.Copper traces @njthices ranged between 0.005mg/lI and 0.22mg/vi@happle
had the highest value of 0.22mg/l, while Fummamgeahad the lowest value of 0.015mg/l. The resuliresented
in Figure 2.
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Figure 2: Copper tracesin thejuices. Thejuicedrinksare: Five Alive CitrusBurst (FACB), Dansa Orange (DO), Dansa Apple (DA),
Dansa Mango (DM), Frutta Apple (FrA), Frutta Orange (FrO), Frutta Mango (FrM), Chivita Apple (CA), Chivita Pineapple (CP),
Chivita Pineapple (CP), Chivita Mango (CM), Chivita Orange (CO), Five Alive Apple Splash (FAAS), Fumman Orange (FuO).

Zinc traces in the fruit juices ranged between Bi6@.L and 1.360mg/L. chivita orange recorded thyhést value
of 1.360mg/L; while Dansa apple had the lowest eafi0.605mg/L. The results are presented in Figure

17
ScholarsResearch Library



Nwachukwu I. N. et al Annals of Biological Research, 2015, 6 (10):15-19

1.600
_ 1400
)
£1.200
$1.000
S
50.800
=
£0.600
(O]
£0.400
o
(]
0.200

0.000
FACB DO DA DM FrA FrO FrM CA CP CM CO FAAS FuO

Juices

Figure3: Zinctracesin thejuices. Thejuicedrinksare: Five Alive CitrusBurst (FACB), Dansa Orange (DO), Dansa Apple (DA), Dansa
Mango (DM), Frutta Apple (FrA), Frutta Orange (FrO), Frutta Mango (FrM), Chivita Apple (CA), Chivita Pineapple (CP), Chivita
Pineapple (CP), Chivita Mango (CM), Chivita Orange (CO), Five Alive Apple Splash (FAAS), Fumman Orange (FuO).

Iron traces in the fruit juices ranged between Biiig/l and 1.532mg/l. Dansa mango recorded the ktglaue of
1.532mg/l, while Chivita apple had the lowest vabfi®.755mg/l. The results are presented in Figure
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Figure4: Iron tracesin thejuices. Thejuicedrinksare: Five Alive CitrusBurst (FACB), Dansa Orange (DO), Dansa Apple (DA), Dansa
Mango (DM), Frutta Apple (FrA), Frutta Orange (FrO), Frutta Mango (FrM), Chivita Apple (CA), Chivita Pineapple (CP), Chivita
Pineapple (CP), Chivita Mango (CM), Chivita Orange (CO), Five Alive Apple Splash (FAAS), Fumman Orange (FuO).

DISCUSSION

Minerals or trace metals are important parts ot fuices and are of both direct and indirect Healgnificance [4;
7]. Minerals such as zinc are just as critical taintaining optimal health, but when taken in excélssy can be
toxic. Iron is essential for formation of blood Iselwhile zinc is necessary for enhanced immunitg dor
reproductive function [4; 8]. However, when takenamount over the recommended maximum allowablgesan
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they can be toxic to health and their effects @nrtervous system have been reported. The valdeadfind zinc in
all the samples are very low and within the acdadptlimits of 0.1mg/l and 5.0mg/I respectively [8kad is highly
toxic to humans especially to young children wheelto drink fruit juices, it also has no known pioysgical value
to humans [4; 7].

In children, even very low level of exposure todezan result to reduced IQ (Intelligence quotietggrning
difficulties, attention deficit disorders, behavialiproblems, impaired learning and kidney damégedults, it can
increase blood pressure (BP) and can cause fertitibblems, nervous disorders, muscle and joinblprus,
irritability and memory and concentration problem6[8,and 9].

Other trace metals found in fruit juices by othesearchers include Aluminum, Magnesium, LithiumtaBsium,
Sodium and Manganese, and if taken is excess, lsanba toxic, but normal doses are critical to radining
optimal health. For instance potassium is neededfbealthy nervous system, lithium is needed fortrolling
emotions and anger, magnesium for effective musetetion, manganese is necessary for protein and fa
metabolism. Aluminum as a metal when present infood, water supply and soil can induce individualsuffer
from aluminum toxicity[4, 6 and 10]. After years afcumulated exposure and storage in our bodgnitresult to
brain degeneration and skeletal deformities. kiébeved that Alzheimer’s disease is related tonahum toxicity
[4,10].

CONCLUSION

The equipment used in the processing lines is\&ity important in maintaining the quality and cmtnation of
the fruit juices, since metals such as copper, dlaminum, iron, galvanized steel (except stainlese easily
attacked by fruit acids and in turn impact metal to the juice, and these metal ions are normallied trace
metals. It is therefore better to monitor the praopanagement of the raw materials and productientgb prevent
or minimize contaminants.

Further and regular analysis of commercially soldt fuices should be done. Regulation in the insge of permit
to produce and sell these products should be usttiet quality control and assurance to reduce auitijate
exposure to harmful microbes and toxic chemicalstdgous to consumers’ health.
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