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ABSTRACT 

 

Recent processed orange, mango and guava juices packed in Tetra-
Pack, aluminum, foil plastic and glass containers were collected from the 
local market and evaluated chemically and microbiologically periodically 
every two months, during 12 months storage at refrigeration temperature 
(4ºC) and room temperature (22-27ºC). Results showed that total titrabble 
acidity (TTA) of the juices decreased in a descending order as follow, 
aluminum packages, Tetra Pack packages, plastic bottles and glass bottles 
for juices stored at 4˚C and room temperature .however non-enzymatic 
browning increased in an ascending order as follows Tetra Pack, aluminum, 
plastic bottles and glass bottles up to 6 months then started to decrease in 
the same order. The flavanones content was only affected by the time of 
storage while the effect of storage temperature and packaging material was 
quite slight. The material which presented the lowest retention of both 
ascorbic acid and b-carotene was found to be in glass followed by plastic 
containers. The aluminum packages presented a poor retention of ascorbic 
acid. Fruit juice stored at the refrigeration temperature (4ºC) retained the 
desired quality attributes in juices better than juices stored at room 
temperature (22-27ºC). Glass bottles gave greater protection against 
degradation of the chemical attributes of the fruit juices 
 

INTRODUCTION 
 

The food and drink producer is always looking for suitable 
raw materials and packaging to improve quality and shelf life of the 
products. Packaging environment established by producers and 
storage/handling conditions influenced by wholesalers and retailers, 
effect the quality and subsequent shelf life of juice produced, due to 
different product-package interactions that take place during storage 
Plastic packaging is increasingly used for economic reasons. 
However, it is known that plastic has high oxygen permeability and 
can absorb some flavour compounds from the food matrix (Ducruet et 
al., 2001). Furthermore, shelf life is also reduced by degradation of 
the juice through Maillard reactions that occur whatever the 
considered packaging materials are believed to be responsible of 
nonenzymatic browning (Lee and Chen 1998).  

The quality of fruit juice depends drastically on vitamin C 
content; so it is important to find the best suitable storage conditions, 
although there are other quality parameters such as colour and flavor 
characteristics that are also very important (Ayhan et al., 2001; ; and 
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Zerdin et al., 2003). Vitamin C is an essential nutrient for humans 
and, because of its high antioxidant power it provides protection 
against the presence of free radicals participating in the prevention of 
many diseases (Tannenbaum et al., 1985). 

However, and because of its nature, vitamin C is oxidized 
and lost during the storage period of the juice. The rate of 
degradation of the vitamin C highly depends on the storage 
conditions (Kabasakalis et al., 2000). Among the factors affecting 
vitamin C loss in packed orange juice, temperature, dissolved oxygen 
and oxygen barrier provided by the container material should be 
considered. It is well established for instance that low temperatures 
allow a slower degradation of vitamin C (Ros-Chumillas, et al., 2007).  
During storage of the juice ascorbic acid is degraded, following two 
consecutive or parallel pathways, aerobically and an aerobically, at 
rates depending on storage conditions, packaging and the processing 
method employed during production (Kennedy et al., 1992; Tawfik 
and Huyghebaert, 1998). 

The objective of this study is to evaluate the effect of different 
packaging materials (glass, plastic, Tetra Pack and aluminum) and 
temperature on chemical attributes of orange, mango and guava 
juices during storage. 
 

MATERIALS AND METHODS 
 

2.1. Sample collection and storage 
Four different samples of packaging materials (A, B, C and D) 

packed with of orange, guava & mango juice were purchased from 
the local market. Each sample contained 42 packages, and was 
divided into two groups. The first group was stored at refrigeration 
temperature and the second at room temperature for 12 months.  

The tested parameters were determined in the freshly 
manufactured samples of each batch, after as well as 2, 4, 6, 8, 10 
and 12 months in the samples stored at 4 ˚C and at room 
temperature (22-27 ˚C). The mean values of triplicate samples were 
recorded. 
2.2. Determination of browning index 

The browning index was determined by the method of Meydav 
et al. (1977).  
2.3. Determination of flavanones 

Juice samples were hydrolyzed by NaOH (2N) for 4 h at room 
temperature in the darkness and determined as described by Rouseff et al. 
(1992). 
2.4. Determination of β-Carotene  

 β- Carotene and lycopene were determined according to the 
method of Nagata and Yamashita (1992). 
2.5. Determination of vitamin C 

Ascorbic acid was estimated using the 2, 6 dichlorophenol 
indophenol titration method as described by the A.O.A.C. (2000).  
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RESULTS AND DISCUSSION 

 
Effect of storage time, temperature and packaging material on the 

quality properties of the investigated three local processed fruit juices 
were  studied each two months up to 12 months. 

As for the effect of packaging materials, results show that 
TTA of the juices increased in a descending order as following 
aluminum packages, Tetra Pack packages, plastic bottles and glass 
bottles for both juices stored at refrigeration and room temperature as 
shown in fig.(1). Similar results were obtained by Alaka et al., (2003). 

Generally, titratable acidity of stored juices decreased with 
increasing storage temperature.  

Results of fig. (2). Show the effect of packaging material on non-
enzymatic browning in fruit juice stored at refrigeration and room 
temperature. Non-enzymatic browning occurred in juices kept in the 
four investigated packaging materials. Generally, non-enzymatic 
browning increased for 6 weeks after which it became constant 
(Alaka et al., 2003). Non-enzymatic browning increased in a 
descending order as follows. Tetra Pack, Aluminum, Plastic bottles 
and Glass bottles. Similar trends were observed in juices stored at 
refrigeration temperature. Juices stored at room temperature showed 
higher browning index as indicated in fig. (2). According to Labuza 
(1996), the extent of non-enzymatic browning in food depends on the 
food’s exposure to oxygen, which in turn depends on the type of 
packaging material used. Also the extent of non-enzymatic browning 
in foods depends on storage temperature and time as shown by 
(Zerdin et al., 2003).  

The total content (mg/100g) of flavanones, shown in fig.(3) 
ranged from 143-157 in mango juices 140-157 in orange juices and 
105-109 in guava juices at the beginning of the storage period. The 
concentration is in good agreement with previous findings (Gil-
Izquierdo et al., 2002 and Klimczak et al., 2007).  

There was a decrease in the amount of the total flavonoid 
content at the end of the study, after storage in refrigeration and at 
room temperature. The total content of flavanones, fig.(3),anged from 
141-155 in mango juices, 128-145.5 in orange juices and 103-107 
(mg/100gm) in guava juice at the end of storage period. Such results 
are in agreement with those reported by Del Caro et al. (2004) for the 
total flavonoid content in orange juice after storage at 4ºC,  

However, it was clear that the flavanones were not affected by 
temperature nor with packaging material. The only influence of   time 
which was found to be significant, hence it reached about 7.6% in 
orange juices, 1.5% in guava and 1.4% in mango juices of total 
flavanones content after 6-months of storage at both temperatures. 
Such relatively slight changes in individual and total flavanone 
content could be explained by the high stability of these compounds 
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(Klimczak et al., 2007). According to the literature data, the content of 
vitamin C in different juices decreases during storage, depending on 
storage conditions, such as temperature, oxygen and light access 
(Kabasakalis et al., 2000 and  Zerdin et al., 2003).  

After 6 months of storage at 4ºC for orange, mango and 
guava juices, the content of vitamin C (fig.4) decreased by 5.33%, 
10.97% and 1.445%, respectively. And after 12 month of storage the 
decrease was 21.59%, 25.59% and 4.0%, respectively for the same 
fruit juices. It could be noticed that mango juice was more affected by 
storage time than orange, meanwhile guava was slightly effected.  

 
 

 
 

 
Fig. 1: Effect of storage temperature on total acidity of orange, guava 

and mango juices. 
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  Fig. 2: Effect of storage temperature on browning index of orange, 
guava and mango juices. 
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Fig. 3: Effect of storage temperature on flavenones of orange, guava 
and mango juices. 
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Fig. 4: Effect of storage temperature on Vitamin C of orange, guava 

and mango juices. 
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The results presented are in line with the data obtained by 
Kabasakalis et al.,(2000) and Arena et al.(2001), who reported a 
decrease in ascorbic acid content in commercial orange juices after 
storage at room temperature for 60 days by about 25%. 

Data also shows that the increase of temperature to 22-27ºC 
caused a distinct decrease in the concentration of vitamin C, the 
decrease ranged from 4.61% for guava juice and 21.69, 25.94% for 
mango and orange juices after 6 months of storage and after 12 
month the decrease was 43.88, 42.24 and 8.27 for the same juices 
respectively. 

Alaka et al. (2003) showed that ascorbic acid loss in stored 
mango juices for only two months was 45% at 26ºC and 11% at 6ºC.  

As for the effect of packaging material on percentage V.C loss 
in fruit juices stored at room temperature, the loss was lower in juices 
packaged in glass bottles than other packaging materials. Similar 
trend was observed in juices stored at 4 ºC. Mango juices stored at 
room temperature showed ascorbic acid loss of 21.47%, 37.25%, 
53.75, and 51.67% in juices stored in glass, plastic and aluminum and 
Tetra Pack packages, respectively. Meanwhile mango juices stored at 
4 ºC showed V.C loss of 11.76%, 21.57% and 35.71, 33.33% in glass 
bottles, plastic bottles, aluminum and Tetra Pack packages, 
respectively. The better protective capability of glass bottles may be 
due to the impervious property of glass to environmental oxygen and 
exclusion of other components of the environment (Alaka et al., 
2003). Kennedy et al., 1992, found that the level of dissolved oxygen 
present in the sample of commercial single-strength orange juice 
aseptically processed in TetraBrik cartons after packaging 
significantly affected the L-ascorbic acid content, the effect being 
directly related to temperature.  

It is clear that packages stored at 4˚C better preserved V.C in 
orange juice than those stored at room temperature (fig.4). This result 
agrees with other authors as Ayhan et al., (2001); and Ros-Chumillas, 
et al. (2007). The material which presented the best retention of 
ascorbic acid was glass followed by plastic. The aluminum packages 
presented a poor retention of ascorbic acid. This is in agreement with 
other works as those of Ayhan et al., 2001 and  Muratore et al., 2005. 
   The results showed that β-Carotene content (mg/100ml) ranged 
from 0.0734 -0.0854 for orange juice, 0.0248 - 0.0257 for guava juice 
and 0.034 - 0.0367 for mango juice at the start of the study as shown 
in fig. (5). Meanwhile at the end of the storage priod the 
concentrations ranged between 0.0695 - 0.0820 for orange juice, 
0.0227- 0.0247 for guava juice and 0.0295 - 0.0341 (mg/100ml) for 
mango juice after storage at 4C. The decrease was greater after 
storage at room temperature and ranged between 0.058 - 0.075 for 
orange juice, 0.01681-0.0176 for guava juice and 0.02796 - 0.02937 
(mg/100ml) for mango juice. The values were within range of those of 
Britton, (1995) and Melendez-Martinez et al., (2007). 
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Fig. 5: Effect of storage temperature on β-carotene of orange, guava 

and mango juices. 
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 تأثير مواد التعبئة ودرجة حرارة التخزين على جودة بعض العصائر المحلية
 و  2علياااااانمحماااااود أحماااااد  ،   1إبااااارا ي  نبيااااا  عباااااد الحمياااااد،   1رزق أيااااااا ابااااارا ي 

   2المجولى بيومى سلوى
  رةجامعة القا –كلية الزراعة  –قس  الصناعاا الغذائية  -1
 وزارة الزراعة –مركز البحوث الزراعية  –معهد بحوث تكنولوجيا الاغذي   -2

 

تم  دراسة  تاثير كل من درجة حراة التخزين ونوع العبوة على صلاحية عصائر البرتقاال 
والجوافة والماانجو المعبا ة فاى كال مان التترابااو واولومنياوم فويال والبلاساتيو والزجاا  و لاو عان 

( والتلااون البنااى الاياار انزيمااى والالافونااا  الكليااة TTAماان الحمو ااة الكليااة   طرياات تقاادير كاال
وفيتامين   والكاروتين كل شهرين لمدة عام  فتره الصلاحية( وثب  ان اف ل العبوا  للعصائر هى 
العبااوا  الزجاجيااة يلهااا البلاسااتيو والتتراباااو ثاام اولومنيااوم فوياال و لااو بالنسااب  للحاااا  علااى جااودة 

وقد اعط  العبوا  المحاو   بالتبريد نتائج اف ل من مثيلتها المحاو   على  ه ا –ر الثلاثة العصائ
 درجة حرارة الارفة 

 
 


