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ABSTRACT 

 

The main purpose of  this investigation was to study the content of  the heavy metals  lead  (Pb), cadmium 

(Cd) and  copper (Cu) by using atomic absorption spectrometry (AAS) as well as aflatoxins (B1, G1, B2 and 

G2) using high performance liquid chromatography (HPLC)  in fruit juices was contained out randomly 

commercially available fruit juices samples of  four different types (mango, guava, apple and orange) were 

bought from local markets of six Governorate in  Egypt and selected from the most frequently consumed brands, 

that goes back to thirteen local companies during 2012-2013. A total of 19 juice samples were analyzed in the 

present study to assess the safety of commercial fruit juices available in the Egyptian markets. The current 

results indicated that the all examined commercial fruit juice samples contained low level of heavy metal Cu and 

all samples were free from Cd, while all samples were have high level of heavy metal Pb contents upper than the 

permissible limit for Pb given by the Egyptian and European standardization. Moreover, it is worth to note that 

the aflatoxins (AFB1, AFG1, AFB2 and AFG2) values which was determined in all tested samples of mango, 

guava, apple and orange nectars was within the critical limit, which not exceeding than 2-3, 4-10, 4-10, 4- 10 

and 4-10 µg /L for aflatoxins AFB1, AFG1, AFB2, AFG2 and sum of aflatoxins respectively, and as well It 

could be proposed that all samples of fruit juices examined were safe and ranged within the accepted maximum 

level of total aflatoxins (AFB1, AFG1, AFB2 and AFG2) and maximum level of (AFB1) of fruit juices. 
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Introduction 
 

Fruit juices are becoming an important part of the modern diet in many communities. Thus, world 

production of the major tropical fruits reached 62 million tons in 2010, an increase of 15 million tons from 1998 

(FAO, 2010). In addition, there has been increase in the availability of tropical fruit drinks. They are nutritious 

beverages and can play a significant part in a healthy diet because they offer good taste and a variety of nutrients 

found naturally in fruits. Juices are available in their natural concentrations or in processed forms (Tasnim et al., 

2010). Fruit juices contain nutrients, such as minerals, trace elements, vitamins and phytochemicals that have 

been shown to have many health benefits. The mode of action of those fruit juice compounds in most cases 

seems to be by modulating gene activity. Fruit juices have a positive effect on the human health, but like any 

plant foods they are not drugs and cannot and should not act as such. (Tasnim et al., 2010 and IFFJP, 2011) 

Chemical reactions involving oxygen, mental caution and other juice constituents can occur to modify 

sensitive pigment, taste or aroma substances. Chemical contamination can also occur from the environment via 

pesticide chemicals and the use of non-food grade equipment in the processing line, impact fruit juice (Kiritsy et 

al., 1996). 

On the other hand, the quality of fruit products is diminished with increasing concentration of toxic 

compounds, environmental pollutants heavy metals, especially  Lead (Pb), cadmium (Cd) and Copper (Cu) and 

aflatoxins (AFB1, AFG1, AFB2, and AFG2) (Krejpcio, 2005 and Maria et al., 2014). 

Heavy metals are among the major contaminants of food supply and may considered the most important 

problem to our environment (Zaidi et al., 2005).  

Such problem is getting more serious all over the world especially in developing countries. Heavy metals, 

in general, are not biodegradable, have long biological half-lives and have the potential for accumulation in the 

different body organs leading to unwanted side effects (Jarup, 2003 and Sathawara et al., 2004). The toxicity of 

heavy metals has two main aspects: (a) the fact that they have unknown metabolic function, but when present in 

the body they disrupt normal cellular processes, leading to toxicity in a number of organs; (b) the potential, 

particularly of the so-called heavy metals mercury and lead, to accumulate in biological tissues, a process 

known as bioaccumulation. This occurs because the metal, once taken up into the body, is stored in particular 

organs, for example the liver or the kidney, and is excreted at a slow rate compared with its uptake. This process 

of bioaccumulation of metals occurs in all animals, including food animals such as fish and cattle as well as 
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humans. It is therefore necessary to control the levels of these toxic metals in foodstuffs in order to protect 

human health (Krejpcio et al., 2005 and FSAI, 2009). 

Lead and cadmium are among the most abundant heavy metals and are particularly toxic. The excessive 

content of these metals in food is associated with etiology of a number of diseases, especially with 

cardiovascular, kidney, nervous as well as bone diseases (WHO, 1992 and 1995; Steenland and Boffetta, 2000 

and Jarup, 2003).  

In addition, they are also implicated in causing carcinogenesis, mutagenesis and teratogenesis (IARC, 1993 

and Pitot and Dragan, 1996). While, toxicity of copper is due to excessive intake has been reported to cause 

liver cirrhosis, dermatitis and neurological disorders (Al Othman, 2010 and Farid and Enani, 2010).These metal 

elements have the ability to deposit in various body organs which poses a great threat to the human health 

(Singh et al., 2004 and Chen et al., 2005). Agricultural soils irrigated with waste water get severely 

contaminated with heavy metals. Crops grown on such soils can accumulate a significant amount of heavy 

metals in different tissues (Khairiah et al., 2004; Chojnacha et al., 2005 and Muchuweti et al., 2006). 

Food and Agriculture Organization of the United Nations/World Health Organization (FAO/WHO) fixed 

weekly intake limits of 7 µg kg
-1

of body weight for adults for cadmium (WHO, 1992) and 25 µg kg
-1

 for lead 

(Berg, 1994). The Regulation 466/2001 of European Committee of 8 March 2001 fixes the maximum limits of 

lead in food stuffs and some contaminants.  Maximum level for lead in fruit juices as defined in article 1 of 

Council Directive 90/642/EEC is 50 ng g
-1

 (European Union, 2005). The regulation is linked by the directive 

2001/22/EC of European Committee of 8 March 2001 that lays down the sampling methods and the methods of 

analysis for the official control of the levels of Cd, Pb and other contaminants in food stuffs and beverage 

(European Union, 2005). 

In fact, the term mycotoxin was created in 1962, following the famous death of turkey's poultry, in England, 

after ingesting peanut meal originating from Brazil and Africa (Forgacs, 1962). After confirmation that a 

secondary metabolite produced by A. flavus was responsible for the bird deaths, a race for the study of these 

toxins ensued. The term aflatoxin was created based on the name of its main agent producer (A.flavus). The main 

known aflatoxins are called AFB1 (C16H12O6) (11-methoxy-6,8,19-trioxapentacyclo [10.7.0.0²,⁹.0³,⁷.0¹³,¹⁷] 
nonadeca -1,4,9,11,13(17)-pentaene-16,18-dione), AFB2 (C17H14O6) (11-methoxy -6,8,19trioxapentacyclo 

[10.7.0.0²,⁹.0³,⁷.0¹³,¹⁷] nonadeca-1,9,11,13(17)- tetraene- 16,18-dione), AFG1 (C17H12O7) (11-methoxy- 

6,8,16,20-tetraoxapentacyclo [10.8.0.0²,⁹.0³,⁷.0¹³,¹⁸]icosa-1,4,9,11,13(18)-pentaene-17,19-dione) and AFG2 

(C17H14O7) (11-methoxy-6,8,16,20-tetraoxapentacyclo[10.8.0.0²,⁹.0³,⁷.0¹³,¹⁸] icosa-1,9,11,13 (18) -tetraene-

17,19-dione), based on their fluorescence under ultraviolet light (B=Blue, G= Green) and their mobility during 

thin layer chromatography. 

Mycotoxins are fungal toxic metabolites which naturally contaminate food and feed. aflatoxins (AFs), a 

kind of mycotoxins, are the main toxic secondary metabolites of some Aspergillus moulds such as Aspergillus 

flavus, Aspergillus parasiticus and the rare Aspergillus nomius (Ali et al., 2005, Alcaide-Molina et al., 2009). 

Such toxins can be separated into aflatoxins B1, B2, G1, B2a and G2a. Its order of toxicity is B1, G1, B2, and 

G2. Letters ‘B’ and ‘G’ refer to its blue and green fluorescence colors produced by these compounds under UV 

light. Numbers 1 and 2 indicate major and minor compounds, respectively (Weidenbrner, 2001 and Hussein and 

Brasel, 2001). A. flavus only produces B aflatoxins, while A. parasiticus and A. nomius also produce G 

aflatoxins (Alcaide-Molina et al., 2009). 

Aflatoxins are produced on various grains and nuts, e.g., corn, sorghum, cottonseed, peanuts, pistachio nuts, 

copra, cereals, fruits, oilseeds, dried fruits, cocoa, spices and beer in the field and during storage. AFs occur 

mainly in hot and humid regions where high temperature and humidity are optimal for moulds growth and 

toxins production (Ventura et al., 2004 and Zollner and Mayer-Helm, 2006). Its presence is enhanced by factors 

as stress or damage to the crop due to drought before harvest, insect activity, soil type and inadequate storage 

conditions (Alcaide-Molina et al., 2009). 

Aflatoxins have oncogenic and immunosuppressive properties, inducing infections in people contaminated 

with these substances. They contribute to significantly to increasing the risk of liver cancer in people chronically 

infected with hepatitis B(VHB) (Groopman et al., 2008) and are considered a risk factor for the development of 

hepatocellular cancer in Africa and Asia (Scholl and Groopman, 2008). 

Aflatoxins are mycotoxins produced by the moulds Aspergillus flavus Link, Aspergillus parasiticus Sp. and 

Aspergillus nomius Kurtzman, Horn and Hesseltine, which grow on harvested crops, during drying and storage 

(Erdogan, 2004). 

There are four major aflatoxins referred to as B1, B2, G1 and G2, which are often found in tropical and 

subtropical climates (Shenasi et al., 2002). Aflatoxin B1 is the most potent of these naturally occurring 

aflatoxins. Mycotoxins are highly toxic, mutagenic and carcinogenic compounds contaminating a wide variety 

of important agricultural commodities, such as corn, figs, pistachios, olives, wheat, rye, barley, spices, dates, 

peanuts, rice and cottonseed (Arrus et al., 2005). As a result, aflatoxin contamination can result in severe 

economic loss at all levels of food production (Denvir et al., 2001). 
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Natural occurrence of aflatoxins on oranges in Egypt was investigated by Ragab et al. (1999); thirty two 

percent of oranges collected from a local market contained either all four major aflatoxins or a combination of 

aflatoxin B1 and aflatoxin G1. By inoculation of surface‐intact oranges with A. parasiticus. (Ragab, 1999) 

showed that aflatoxin formation may occur in the peel of oranges in spite of their high content of oils. 

For A. flavus, it has been shown that citrus oil exhibits an antifungal action (Varma and Verma, (1987). 

Mycotoxin production of A. parasiticus on oranges is positively correlated with temperature and relative 

humidity (Ragab et al., 1999). 

Aflatoxins diffused into the edible portion of the fruit but appeared to be degraded with time. A similar 

observation previously had been reported by Varma and Verma (1987) for orange juice. A decrease in aflatoxin 

production with time was observed for A. flavus grown on oranges and in orange juice, but the authors suggested 

that aflatoxins were degraded by the mycelium of A. flavus itself. The production of aflatoxins was maximum 

when the biomass reached its optimal value and rapidly declined after the mycelium started to autolyze. 

The aim of the present study was to evaluate the safety of selected commercial fruit juices available in 

Egyptian market (different brands) during 2012-2013, with regards their content from heavy metal (Pb, Cd and 

Cu) and Aflatoxins (AFB1, AFG1, AFB2 and AFG2). 

 

Material and Methods 

 

A.  Sampling: 

 

Collection of fruit Juice samples for the present study, was contained out randomly commercially available 

fruit juices samples of four different types (mango, guava, apple and orange) were bought from six different 

Governorates in Egypt and selected from the most frequently consumed brands, from thirteen local companies 

during 2012-2013 A.D. A total of 19 juice samples were analyzed in the present study. The samples were coded 

as shown in Table (1). 

 
Table 1: The code of tested samples in this investigation. 

Brand 

NO. 

Brand Area 

 

Brands 

Code 

Juice Type 

Mango 

Nectar (MN) 

Guava Nectar 

(GN) 

Apple 

Nectar (AN) 

Orange 

Nectar 
(ON) 

1 El Mansoura Governorate B1 MNB1 - ANB1 - 

2 Qalyubia Governorate B2  -  - ANB2  -

3 El Mansoura Governorate B3  - GNB3 -  -

4 Al Sharqia Governorate B4 MNB4 GNB4  -  -

5 Giza Governorate B5  - GNB5 - ONB5 

6 Giza Governorate B6  - - - ONB6 

7 ALQalyubia Governorate B7  -  - ANB7 ONB7 

8 Alexandria Governorate B8 MNB8  - ANB8  -

9 Alexandria  Governorate B9 MNB9  -  -  -

10 Alexandria Governorate B10  - GNB10 - ONB10 

11 El Mansoura overnorate B11  -  - ANB11  -

12 Sohag Governorate B12 MNB12  -  -  -

13 Sohag Governorate    B13  - GNB13  -  -

 

B- Analysis of heavy metals: 

 

Determination of heavy metals in fruit juices was performed according to the method of AOAC (1995) at 

Environmental Toxicology Research Unit (ETRU), Pesticide Chemistry Dept., National Research Centre, 

Dokki, Cairo, Egypt. 

 

Chemicals: 

  

Nitric acid (68%, super pure free from Pb; Merck Dorset, England). 

 

1- Heavy metals reference standards: 

 

Metals stock standards of Cd, Cu and Pb were obtained from Merck, Darmstadt, Germany (Merck’s 

ampoules; 1000 mg). 

 

2- Measurement: 
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 Prepared samples were measured on a Perkin–Elmer model 2380 atomic absorption spectrophotometer 

(AAS) with flame atomization (air–acetylene), equipped with a 10 cm burner and a deuterium lamp for 

background correction. Maximum absorbance was obtained by adjusting the cathode lamps at specific slit 

widths and definite wave lengths 

 

C- Determination of Aflatoxins by HPLC technique: 

 

Determination of aflatoxins found in juices sample was carried out at Environmental Toxicology Research 

Unit (ETRU), Pesticide Chemistry Dept., National Research Centre, Dokki, Cairo, Egypt. 

 

Extraction: 

 

 Extraction of aflatoxins found in the juices was carried out according to the method of Munimbazi and 

Bullerman (1998). The juice sample (50ml) was extracted by a mixture of 250ml methanol : water (55:45) and 

100ml petroleum ether (60-80
o
C) and 4g NaCl. The mixture with the juice was blender for 2-5 min and filter. 

The filtered was put in separator glass funnel and the lower layer (methanol layer) was (containing toxins) 

obtained after that, 25ml of methanol layer was mixed with 25ml chloroform and shaking for 1 min than put into 

separator glass funnel. The lower layer (chloroform layer containing toxins) was obtained and evaporated at 

50
o
C was used for the detection of aflatoxins by high performance liquid chromatography (HPLC) apparatus. 

 

Determination of Aflatoxins: 

 

Fifty µl trifluoracetic acid (TFA) were added to the dray film of standard and samples and the mixture was 

left to stand for 15 min followed by 450 µl H2O: CH3CN (9:1 v/v) and they were mixed well by vortex for 30s 

and the mixture was left to stand for 5 min and then injected in HPLC apparatus. (AOAC, 2000). 

 

D- Statistical Analysis: 

 

All data of different fruit juices were analyzed using SPSS (version 16.0 software Inc. Chicago, USA) of 

completely randomized design as described by Gomez and Gomez (1984). Treatment means were compared 

using least signification differences (LSD) at 0.05 levels of probability and standard Error. 

 

Results and Discussion 

 

1-Heavy metal content in different brands of fruit juices (nectars) collected from the Egyptian local market: 

 

Environmental pollution is the main cause of heavy metal contamination in the food chain. Lead and 

cadmium are two potentially harmful metals that have aroused considerable concern (Cabrera et al., 1995). 

Atmospheric contamination, the excessive use of fertilisers and pesticides, and sewage sludge or irrigation with 

residual waters is among the causes of contamination of raw foodstuffs (Demirozu and Saldamli, 2002). As a 

result of the soil, atmosphere, underground and surface water pollution, our foods and beverages are getting 

contaminated with heavy metals (Krejpcio et al., 2005). 

Pb and Cd toxicity is well documented and is recognised as a major environmental health risk throughout 

the world. Lead affects humans and animals of all ages, however, the effects of lead are most serious in young 

children. Cadmium is a toxic and carcinogenic element (Krejpcio et al., 2005 and Rubio et al., 2006). 

Copper is one of the essential trace elements. The deficiency of this element is manifested by impaired 

haematopoesis, bone metabolism, disorders of the digestive, cardiovascular, and nervous systems. Sporadically, 

copper intoxications are described. The acute exposure to copper containing dust is manifested by metal fume 

fever (Křížek et al., 1997). 

Heavy metal lead (Pb), cadmium (Cd) and copper (Cu)) in fruit juices (nectars) selected from different 

brands of Egyptian local market were determined in all collected samples of mango, guava, apple and orange 

nectars and the obtained results are listed in table (2, 3, 4 and 5) and fig (1, 2, 3 and 4). 

Lead (Pb), cadmium (Cd) and copper (Cu) concentration varied widely among different brands of local 

natural mango nectar (Table2). It is evident that lead (Pb) content in mango nectar was high ranged between 

0.17 mg/L in mango nectar brand12 (MNB12) to (0.91) mg/L in Mango nectar brand4 (MNB4). Also, cadmium 

(Cd) content in mango nectar was not detected in all examined samples. On the other hand, copper (Cu) content 

in mango nectar ranged between 0.34 mg/L in MNB4 to 0.47 mg/L in MNB1.  

In relation to guava juices was found to contain 0.87, 0.09, 0.09, 0.48 and 1.07 mg/L Lead (Pb) for guava 

nectar brands (GNB) 3,4,5,10 and 13 respectively. The copper (Cu) content in the same tested guava nectar 

brands  were 0.39, 0.38, 0.39, 0.44 and  0.34 mg/L respectively, while cadmium (Cd) content in guava nectar 
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brands (GNB) 3, 4, 5,10  and 13 were not detected in all examined samples corresponding to Pb and Cu 

elements. From Data in table (3) it could be appear that guava nectar brands GNB13 was contained the highest 

amount of lead flowed by GNB3, GNB10, GNB5and GNB4, also there are significant differences between all 

tested guava nectar brands in the copper (Cu) contents and also in lead (Pb) except GNB4 and GNB5 was found 

no significant differences between tested GNB4 and GNB5.  

 
Table 2: The determined heavy metals (Lead, Cadmium and Copper) content in different brands of Mango juices (nectars) collected from 

the Egyptian local markets. 

Sample code 

Mean ±SE* 

Heavy metal concentrations 

Lead (Pb) Cadmium 

(Cd) 

Copper (Cu) 

mg/L mg/kg mg/L mg/kg 

MNB1 0.33c±0.006 0.26c N.D 0.47d±0.002 0.38d 

MNB4 0.91d±0.004 0.74d N.D 0.34b±0.003 0.28b 

MNB8 0.20a±0.009 0.17a N.D 0.38c±0.008 0.32c 

MNB9 0.29b±0.002 0.24b N.D 0.46d±0.004 0.38d 

MNB12 0.17a±0.007 0.166a N.D 0.34a±0.006 0.33a 

MRLs mg/kg 0.050 0.050 5 

 

The obtained results are represented the mean of triplicate determinations ± standard error; the means, within the same column   having 

different superscripts are significantly varied (P ≤0.05);       N.D: not detect;   MRLs: Maximum residues limit.  

  
Table 3: The determined heavy metals (Lead, Cadmium and Copper) content in different brands of Guava juices (nectars) collected from 

the Egyptian local market. 

Sample code 

Mean ±SE* 

Heavy metal concentrations 

Lead (Pb) Cadmium 
(Cd) 

Copper (Cu) 

mg/L mg/kg mg/L mg/kg 

GNB3 0.87c± 0.03 0.80c N.D 0.39b±0.05 0.37c 

GNB4 0.09a±0.01 0.08a N.D 0.38b±0.03 0.34b 

GNB5 0.09a± 0.01 0.08a N.D 0.39b±0.05 0.35b 

GNB10 0.48b±0.02 0.44b N.D 0.44d±0.01 0.40d 

GNB13 1.07d±0.01 1.02d N.D 0.30a±0.02 0.286a 

MRLs (mg/Kg) 0.050 0.050 5 

The obtained results are represented the mean of triplicate determinations ± standard error; the means, within the same column   having 

different superscripts are significantly varied (P ≤0.05);       N.D: not detect;   MRLs: Maximum residues limit. 

 

Table 4: The determined heavy metals (Lead, Cadmium and Copper) content in different brands of Apple juices (nectars) collected from the 

Egyptian local markets. 

Sample code 

Mean ±SE* 

Heavy metal concentrations 

Lead (Pb) Cadmium 

(Cd) 

Copper (Cu) 

mg/L mg/kg mg/L mg/kg 

ANB1 0.57c± 0.05 0.53c N.D 0.17a± 0.01 0.16a 

ANB2 0.41a±0.02 0.38a N.D 0.29b±0.03 0.27b 

ANB7 0.91d±0.04 0.84d N.D 0.33c±0.03 0.30c 

ANB8 0.41a±0.05 0.37a N.D 0.47d±0.02 0.43d 

ANB11 0.46b±0.06 0.456b N.D 0.73e±0.01 0.724e 

MRLs (mg/Kg) 0.050 0.050 5 

The obtained results are represented the mean of triplicate determinations ± standard error; the means, within the same column   having 
different superscripts are significantly varied (P ≤0.05);       N.D: not detect;   MRLs: Maximum residues limit. 

 

Table 5: The determined heavy metals (Lead, Cadmium and Copper) content in different brands of Orange juices (nectars) collected from 
the Egyptian local markets. 

Sample code 

Mean ±SE* 

Heavy metal concentrations 

Lead (Pb) Cadmium 

(Cd) 

Copper (Cu) 

mg/L mg/kg mg/L mg/kg 

ONB5 0.08a±0.001 0.07a N.D 0.28b±0.004 0.26b 

ONB6 0.64d±0.005 0.58d N.D 0.38c±0.009 0.35c 

ONB7 0.60c±0.006 0.55c N.D 0.72d±0.008 0.66d 

ONB10 0.56b±0.004 0.51b N.D 0.25a±0.008 0.23a 

MRL's (mg/Kg) 0.050 0.050 5 

The obtained results are represented the mean of triplicate determinations ± standard error; the means, within the same column   having 
different superscripts are significantly varied (P ≤0.05);       N.D: not detect;   MRLs: Maximum residues limit. 
 

Also, apple nectar content of lead (Pb), cadmium (Cd) and copper (Cu) concentration varied widely among 

different brands of local natural Apple nectar (Table 4). It is evident that lead (Pb) content in apple nectar was 

high ranged between (0.41) mg/L in (A8) to (0.91) mg/L in (A7). Also, cadmium (Cd) content in Apple nectar 
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was not detected of all examined samples. On the other hand, copper (Cu) content in Apple nectar ranged 

between (0.17) mg/L in (A1) to (0.73) mg/L in (A11). 

 

 

 
Fig. 1: The determined heavy metal; lead (Pb) and 

copper (Cu) in different brands of mango 

nectars collected from the Egyptian local 

markets.  
 

Fig. 2: The determined heavy metal; lead (Pb) and 

copper (Cu) in different  brands of guava 

nectars collected from the Egyptian local 

markets.  

 

  
Fig. 3: The determined heavy metal; lead (Pb) and 

copper (Cu) in different brands of apple 

nectars collected from the Egyptian local 

markets. 

 

 

Fig. 4: The determined heavy metal; lead (Pb) and 

copper (Cu) in different brands of orange 

nectars collected from the Egyptian local 

markets. 

 

 

 

Concerning  the lead (Pb), cadmium (Cd) and copper (Cu) contents in natural apple nectar brands (ANB1, 

ANB2, ANB7, ANB8  and ANB11) and  orange nectar brands (ONB5, ONB6, ONB7, and ONB10) were 

showed in (Table 4 and 5). From data in Table 4 revealed that apple nectar brands (ANB1) was contained 0.57 

mg/L lead and 0.17 mg/L copper, ANB2 0.41 mg/L lead and 0.12 mg/L copper, ANB7 0.91 mg/L lead and 0.33 

mg/L copper, ANB8 0.41 mg/L lead and 0.47 mg/L copper and ANB11 0.46 mg/L lead and 0.73 mg/L copper). 

From the obtained results in  table 4 it could be noticed that the tested orange nectar in this research was 

collected as four orange juices from four brands (ONB5, ONB6, ONB7, and ONB10) and it was subject to 

determine the lead (Pb), cadmium (Cd) and copper (Cu) contents. The lead (Pb) contents of different brands 

orange juice was 0.08, 0.64, 0.60 and 0.56 mg Pb /L of ONB5, ONB6, ONB7, and ONB10 respectively, as well 

as the values of copper (Cu) contents for the same type of brands were 0.28, 0.38, 0.72 and 0.25 mg Cu /L.   

As illustrated in the obtained data in table 4 and 5 it could be exhibited that cadmium (Cd) content in five 

tested apple and four orange  nectar brands was not detected. As well as there are no significant differences 
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between ANB2, ANB8 and ANB11 and in case of orange nectar no differences between ONB7 and ONB10 for 

lead (Pb) contents. In addition no significant differences between ANB2 and ANB7 and also in case of ONB1 

and ONB 10 for copper (Cu) contents. The significant differences were found between the others ANBs and 

ONBs as for lead and copper. 

Additionally, the local natural apple and orange nectar content of lead (Pb) and copper (Cu) were varied 

widely among different brands Table 4 and 5). It is clear that lead (Pb) content in ANBs and ONBs were at 

range 0.41 – 0.91 and 0.08 - 0.64  mg Pb /L juice respectively;  0.12 - 0.73 and 0.25 – 0.72 mg Cu /L juice 

respectively.  

 Comparing the given results with Egyptian standard specifications and international limits for maximum 

permissible  level of  Lead (Pb) and  cadmium (Cd) was 0.05 mg/Kg and  5mg /kg for copper (Cu) (ES., 20071,2 

and ES., 2008). It could be proposed that all samples of fruit juices were ranged upper than the maximum 

permitted level for Lead (Pb). On the other hand, all examined sample were accepted and conforming with 

Egyptian standard specifications and international limit of cadmium (Cd) and copper (Cu).  

According to, Mohamed and Ahmed (2006) they are carried out the assess of the levels of lead (Pb), 

cadmium (Cd) and copper (Cu) in various fruits and vegetables sold in Egyptian markets. The results of this 

survey showed that the average concentrations detected were ranged from 0.01 to 0.87, 0.01 to 0.15 and 0.83 to 

18.3 mg/kg for Pb, Cd and Cu respectively.  

Also, Farid and Enani (2010) determined the concentrations of copper (Cu) in apple, orange and mango 

fruit juice samples of 15 different brands widely consumed in Saudi Arabia. Concentration values in ppb of Cu 

in apple juice were 317.79, 894.80 in orange juice and 461.07 in mango juice. 

In addition, Krejpio et al. (2005) studied the content of Pb, Cd and Cu in fresh fruit and fruit juices and 

found that Pb, Cd and Cu contents in orange juice were ranged at 0.046-0.0251; 0.04-0.040 and 0.047-1.750 

mg/L respectively. The same values in mg/L of Pb, Cd and Cu in apple juice were 0.051-0.460; 0.05 - 0.60 and 

0.106-.820 mg/L respectively. 

 

2-Aflatoxins (AFB1, AFG1, AFB2 and AFG2) Level in different brands of fruit juices (nectars) collected from 

the Egyptian local markets: 

 

Fungi are commonly parasitic on plants and other organic materials. Many are plant pathogens of field 

crops while others infect foodstuffs after harvest. Natural occurrence of aflatoxins and in some cases other 

toxins has been reported in grains (Liu et al., 1991; Zhen et al., 1991; Visconti and Doko, 1994 and Bottalico 

and Logrieco, 1998), sunflower seeds, oilseed rape, pecans (Bottalico and Logrieco, 1998) and various fruits 

including tomatoes, olives, mandarins, melons, peppers, apples and raspberries (Visconti and Doko, 1994). As a 

result of inoculation experiments, potential for their occurrence in other fruits (oranges, lemons and blueberries) 

has also been demonstrated (Visconti and Doko, 1994). Surveillance of fruit juices and other fruit products for 

aflatoxins are needed to determine the level of human exposure from these foods. Some aflatoxins have been 

found occasionally in tomato products (Visconti and Doko, 1994). However, the occurrence of aflatoxins in 

processed fruit products has only recently been reported in apple juice, processed tomato products and raspberry 

drink. Some aflatoxins (mainly traces) have also been detected in apple juice (Liu et al., 1991). 

Human exposure to aflatoxin is principally through ingestion of contaminated foods. Inhalation of the 

toxins may also occur occasionally due to the occupational exposure. Aflatoxin can cause both acute and 

chronic toxicity in animals. Effects such as acute liver damage, liver cirrhosis, induction of tumours and 

teratogenic and other genetic effects are well documented. In modern days, acute toxicity of aflatoxin to humans 

has been encountered only rarely. Symptoms may include fever, vomiting and jaundice. Acute liver damage can 

occur which may be fatal in severe cases. Long term intake of aflatoxin can be associated with hepatic cancer. 

Animal studies have showed that hepatocellular liver tumors may develop in animals like rats, hamsters and 

monkeys after prolonged oral administration (FEHD, 2001). 

 Aflatoxins (B1, G1, B2 and G2) were determined in all collected samples of mango, guava, apple and 

orange nectars from six different Governorates in Egypt and selected from the most frequently consumed 

brands, from thirteen local companies and the obtained results are listed in Tables (6, 7, 8 and 9) and Figures (5, 

6, 7, 8 and 9).  

As shown in Table (6, 7, 8 and 9) aflatoxins B1(AFB1) µg (AFB1) /L mango nectar was at range 0.036-

0.72, 0.049-0.20 of guava Nectar, 0.034-0.072 of apple Nectar and 0.0064 – 0.071 of orange nectar. While 

aflatoxins G1 (AFG1) was presence in two samples of mango nectar (brand 8 (0.084) and brand 9 (0.089) µg 

AFG1 /L) and in two samples of orange nectar (brand 5 (0.21) and brand 6 (0.062) µg AFG1 /L).  Likewise 

guava and apple nectar was contained AFG1 at range 0.0093 – 0.349 and 0.0098 – 0.555 µg AFG1 /L); 

respectively.  

 Concerning, aflatoxins B2 (AFB2) was detected in all tested collected sample of orange nectar and was at 

range 0.008 - 0.0965 µg AFB2 /L and also in brand11 (0.00001 µg AFB2 /L) of apple nectar. In addition, 

aflatoxins B2 (AFB2) showed does not exist in tested collected sample of mango and guava nectar. 
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As given in Tables (6, 7, 8 and 9), it could be also indicated that aflatoxins G2 (AFG2) was not detected in 

all tested collected sample of mango, guava, apple and orange nectar except brand10 of guava nectar (0.055 µg 

AFG2/L), brand11 of apple nectar (0.0412 µg AFG2/L) and brands 5 and 6 of orange nectar( 0.0261 and 

0.0294).  

 
Table 6: The tested aflatoxins (AFB1, AFG1, AFB2 and AFG2) Level in different brands of Mango juices (nectars) collected from the 

Egyptian local markets. 

Sample 
Code 

Mean ±SE* 

Aflatoxins concentrations 

AFB1 AFG1 
AFB2 AFG2 

Total 

µg/L µg/Kg µg/L µg/Kg µg/L µg/Kg 

MNB1 0.7216d±0.0005 0.5786d N.D N.D N.D N.D 0.7216e±0.0002 0.5786e 

MNB4 0.3934c±0.0009 0.3185c N.D N.D N.D N.D 0.3934d±0.0007 0.3185d 

MNB8 N.D N.D 0.0847±0.0002 0.0707 N.D N.D 0.0847b±0.0005 0.0707b 

MNB9 0.0452b ±0.0007 0.0371b 0.0896±0.0003 0.0735 N.D N.D 0.1348c±0.0005 0.1106c 

MNB12 0.0362a±0.0004 0.0354a N.D N.D N.D N.D 0.0362a±0.0005 0.0354a 

MRLS µg/Kg 2-5 4-10 

The obtained results are represented the mean of triplicate determinations ± standard error; the means, within the same column   having 

different superscripts are significantly varied (P ≤0.05);       N.D: not detect;   MRLs: Maximum residues limit. 

 

Table 7: The tested aflatoxins (AFB1, AFG1, AFB2 and AFG2) level in different brands of Guava juices (nectars) collected from the 

Egyptian local markets. 

Sample  

Code 

Mean ±SE* 

Aflatoxins concentrations 

AFB1 AFG1 
AFB2 

AFG2 Total 

µg/L µg/Kg µg/L µg/Kg µg/L µg/Kg µg/L µg/Kg 

GNB3 0.1854c±0.009 0.1694c 0.1646b±0.005 0.1504b N.D N.D N.D 0.35c±0.001 0.3198c 

GNB4 0.0601b±0.007 0.0543a 0.0093a±0.008 0.0084a N.D N.D N.D 0.0694a±0.0011 0.0627a 

GNB5 0.2079d±0.001 0.1886d 0.3493c±0.003 0.3169c N.D N.D N.D 0.5572d±0.005 0.5055d 

GNB10 0.0498a±0.009 0.0451a N.D N.D N.D 0.0552±0.008 0.0500 0.105b±0.009 0.0951b 

GNB13 0.0519a±0.007 0.0495a N.D N.D N.D N.D N.D 0.0519a±0.005 0.0495a 

MRLS 
(µg/Kg) 

2-5 4-10 

The obtained results are represented the mean of triplicate determinations ± standard error; the means, within the same column   having 

different superscripts are significantly varied (P ≤0.05);       N.D: not detect;   MRLs: Maximum residues limit. 

 
Table 8: The tested aflatoxins (AFB1, AFG1, AFB2 and AFG2) Level in different brands of Apple juices (nectars) collected from the Egyptian local markets. 

Sample 

Code 

Mean ±SE* 

Aflatoxins concentrations 

AFB1 AFG1 AFB2 AFG2 Total 

µg/L µg/Kg µg/L µg/Kg µg/L µg/Kg µg/L µg/Kg µg/L µg/Kg 

ANB1 0.0401a±0.0001 0.0370b 0.0629c±0.002 0.0580c N.D N.D N.D N.D 0.1039c±0.008 0.095c 

ANB2 0.0344a±0.0002 0.0315a N.D N.D N.D N.D N.D N.D 0.0344a±0.003 0.0315a 

ANB7 0.0519b±0.0008 0.0477c 0.0438b±0.005 0.0403b N.D N.D N.D N.D 0.0957c±0.007 0.088c 

ANB8 0.0723d±0.0009 0.0660d 0.0098a±0.5 E-5 0.0089a N.D N.D N.D N.D 0.0761b±0.009 0.0749b 

ANB11 0.0599c±0.0007 0.0594c 0.5551d±0.07 0.5471d 0.0001±0.9E-5 0.00009 0.0412±0.005 0.0409 0.6562d±0.005 0.6474d 

MRLS 

(µg/Kg) 
2-5 4-10 

The obtained results are represented the mean of triplicate determinations ± standard error; the means, within the same column   having different superscripts are significantly varied (P 

≤0.05);       N.D: not detect;   MRLs: Maximum residues limit. 

 
Table 9: The tested aflatoxins (AFB1, AFG1, AFB2 and AFG2) Level in different brands of Orange juices (nectars) collected from the Egyptian local markets. 

Sample 

code 

Mean ±SE* 

Aflatoxins concentrations 

AFB1 AFG1 AFB2 AFG2 Total 

µg/L µg/K µg/L µg/Kg µg/L µg/Kg µg/L µg/Kg µg/L µg/Kg 

ONB5 0.0541b±0.001 0.049b 0.2149b±0.012 0.1984b 0.0965d±0.0006 0.0891d 0.0261a±0.0006 0.0240 0.392d±0.001 0.3607d 

ONB6 N.D N.D 0.0625a±0.0008 0.0568a 0.0164b±0.0008 0.0149b 0.0294b±0.0004 0.0267 0.1083c±0.003 0.0984c 

ONB7 0.0064a±0.005 0.005a N.D N.D 0.0869c±0.0009 0.0800c N.D N.D 0.0933b±0.008 0.0858b 

ONB10 0.0719c±0.009 0.065c N.D N.D 0.008a±0.0004 0.007a N.D N.D 0.0799a±0.006 0.0724a 

MRLs 

(µg/Kg) 
2-5 4-10 

The obtained results are represented the mean of triplicate determinations ± standard error; the means, within the same column   having different superscripts are significantly varied (P 

≤0.05);       N.D: not detect;   MRLs: Maximum residues limit. 

 

From the same former Tables it could be also exhibited that sum of content from Aflatoxins (B1, G1, B2 

and G2) in mango, guava, apple and orange nectars was ranged between 0.0362 – 0.721, 0.0519 – 0.55, 0.0344 

– 0.656 and 0.0799 – 0.392 µg /L nectar respectively. Aflatoxins found in tested nectars in different brands may 

be due to poor hygienic conditions of the raw material handling and storage and/or the production facilities.   
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Fig. 5: Standard curve of Aflatoxins by HPLC. 

 

 
Fig. 6: HPLC analysis of aflatoxins in mango 

nectar samples (MBN1, MNB4, MNB8, 

MNB9 and MNB12) collected from the 

Egyptian local markets. 

 

Fig. 7: HPLC analysis of aflatoxins in guava 

nectar samples (GNB3, GNB4, GNB5, 

GNB10 and GNB13) collected from 

the Egyptian local markets. 
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Fig. 8: HPLC analysis of aflatoxins in apple 

nectar samples (ANB1, ANB2, ANB7, 

ANB8 and ANB11) collected from the 

Egyptian local markets. 

 

Fig. 9: HPLC analysis of aflatoxins in orange 

nectar samples (ONB5, ONB6, ONB7 and 

ONB10) collected from the Egyptian local 

markets. 
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As well as that don’t using of introducing concepts of good manufacturing practices and HACCP in this 

context (Abdel-Sater et al., 2001).  

From previous discussion, it is worth to note that the aflatoxins (B1, G1, B2 and G2) values which was 

determined in all tested samples of mango, guava, apple and orange nectars that goes back to the most 

frequently consumed brands from thirteen local companies collected from local markets of six Governorate in  

Egypt was within the critical limit, which no exceeding than 2-3, 4-10, 4-10, 4- 10 and 4-10 µg /L for aflatoxins 

B1, G1, B2, G2 and sum of aflatoxins; respectively.  

Comparing the given results with Egyptian standardizations for maximum permitted level of total aflatoxins 

(AFB1, AFG1, AFB2 and AFG2) (4 to10 µg/L) and maximum level of AFB1 (2-5 µg/L) in different foods (ES., 

2007), it could be proposed that all samples of fruit juices examined were safe and ranged within the accepted 

maximum level of total aflatoxins (AFB1, AFG1, AFB2 and AFG2) and maximum level of (AB1) of fruit juices 

nectar. 

In this concern, Abdel-Sater et al., 2001 found that aflatoxin B1 and G1 in apple juice based drinks marketed 

in Egypt up to 20–30 mg/L, aflatoxin B1 in guava juice (12 mg/L), but not found in mango juice or grape juice– 

and peach juice–based drinks. Taking into account that apple juice–based drinks analyzed in the study of Abdel-

Sater et al., 2001contained only 20% of apple juice, the initial contamination with aflatoxins of the juice was up 

to 150 mg/L.  

 

In this concern, Abdulkadar et al. (2004) analyzed aflatoxin, ochratoxin, zearalenone and deoxynivalenone 

in one hundred and six samples of various food products were collected from the market of Qatar and found that 

twenty eight samples were found contaminated with aflatoxin at the range of 0.14–81.64 µg/kg. 

 

Conclusions: 

 

In conclusion, we can state that the most tested fruit juices samples (Mango, Guava, Apple and Orange) 

taken from the Egyptian markets were safe with regards their pollution with the determined heavy metals (Cd 

and Cu) and aflatoxins (AFB1, AFG1, AFB2 and AFG2) as they contained these contaminants at concentrations 

within the permissible levels reported by the Egyptian Standards. However, it should be noted that in the case of 

investigated samples the concentration of the Pb in all tested fruits juice samples was found at concentration 

above the maximum permissible level. The present results are recommended with the control on the safe quality 

of fruits used in producing juices and with carrying out the further researches to reach the best technological 

treatments that remove the former tested chemical contaminates from fruits and their juices to avoid the 

deleterious effects of these contaminates on consumers health.      
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