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Abstract       Apples play an important role in a healthy diet. They are rich in 
antioxidants,  vitamins and minerals and beneficial to the body. Apples are 
among the most extensively consumed fruits in different countries being 
widely used fresh or in processed forms, such as juice. Apples are rich in 
antioxidants and fiber and it’s well known that foods rich in antioxidants help 
protect from disease attack and slow the aging process. 
The aim of this paper is to presents a complex study regarding moisture 
content, total antioxidant capacity and mineral content of two apple varieties: 
Golden and Jonathan as well as concentrated apple juice. 
The high water content (86.56 - 86.84 %) as well as high total antioxidant 
capacity and minerals recommend apples and apple juice for hydrating the 
body and to satisfy nutrient recommendations.   
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Horticultural products are categorized as particularly 

important for human food because of the rich content 

of vitamins, minerals and other substances beneficial to 

health [11]. 

The apple fruit is considered a divine being known 

since antiquity [13].  

Apples are part of pome fruits (pomaceous) together 

with quince and pears. They have a rounded shape, and 

outer shell color is different, depending on variety. The 

flavor is sweet – sour [13]. Apples are fruits which are 

important for many culinary and industrial uses, but 

also because the fruits present the characteristics to 

resist then other fruits and also handling and 

transportation is easier [10]. Apples are some of the 

most cultivated and consumed fruits in Romania [3]. 

Apples contain an impressive list of essential nutrients 

which play a critical role in the support and promotion 

of good health. Apple fruits contain significant 

amounts of vitamin C, carotenoids, flavonoids and 

polyphenols, substances with a strong antioxidant 

effects which help the body to protect itself from the 

damaging effect of oxygen free radicals [13, 15]. 

The widespread and increasing intake of apples and 

apple juice/products and their rich phytochemical 

profile suggest their important potential to affect the 

health of the populations consuming them [7, 9]. 

Recent work suggests that apple and apple juice may 

also be associated with improved outcomes related to 

“cognitive decline of normal aging, diabetes, weight 

management, bone health, pulmonary function, and 

gastrointestinal protection” [7]. 

 

 

 

Materials and Methods 

 
Two assortments of apples (Golden and Jonathan)) 

from the Romanian market were selected to determine 

the moisture of fruits and concentrated juice by 

thermo-gravimetric analysis, total antioxidant capacity 

and mineral content.  

All chemicals and reagents were analytical grade from 

Sigma.  

Water content determination by thermogravimetric 

analysis of the samples was carried out using the 

Sartorius thermo balance which allows the dehydration 

monitoring of the analyzed products by a constant 

weighing during the dehydration process. 5 g fresh 

apple samples were oven dried at 110°C to constant 

weight using thermo-gravimetric method [5]. 

Total antioxidant capacity (TAC) of apples and apple 

juice samples by CUPRAC method was made using 

SPECORD 205 spectrophotometer. Evaluation of TAC 

by CUPRAC method is similar to FRAP method with 

the specification that the ferric ion is changed with 

cupric ion, tripyridyltriazine is replaced by neocuproin 

and color can be monitored at 450 nm [1, 2]. 

Mineral analysis was made with ContrAA-300, 

Analytik-Jena device, by flame atomic absorption 

spectrometry (FASS) in air/acetylene flame using the 

method described by Bordean D-M et al. 2011 [4] 

Statistical analysis was performed using PAST 

software, which runs on standard Windows computers 

and is available free online [6]. 
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Research results 

 
Depending on the type of plant, the water content in most fruits and vegetables accounts for approximately 70 to 95 

percent of their weight with peel [12]. 

 

 
Fig.1. Graphical representation of dehydration process of apples 

Legend: Jonathan Apple = JA; Golden Apple = GA 

 

 
Fig. 2. Graphical representation of dehydration process of apples 

Legend: Jonathan Apple = JA; Golden Apple = GA 

 

The water content in the studied apple fruits (figure 1 

and 2) was 86.56% for JA (Jonathan  Apple) and 86.84 

% for GA (Golden Apple). Based on this determination 

we may affirm that apples are not only good because of 

the nutrient recommendation but also because of the 

high water content (figure 1). Eating fruits with high 

water content can help satisfy nutrient 

recommendations and hydrates the body if a person 

does not drink the recommended amount of water in a 

day [8]. The water contained in fruit, like the drinking 

water, hydrates the cells, flushes toxins from the body, 

assists the normal organ performance, and helps to 

preserve optimal energy levels [14].
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Fig. 3. Evaluation of total antioxidant capacity [µM Trolox / g] and zinc, iron and cobalt [mg/100g dry substance] 

content in apples and apples juice samples 

Legend: Jonathan  Apple = JA; Golden Apple = GA; JJA = Juice Jonathan  Apple; JGA = Juice Golden Apple; TAC = 

Total Antioxidant Capacity 

 

The antioxidant activity of fruits is of particular 

significance because of their valuable physiological 

activity on human cells and the potential they have to 

replace synthetic antioxidants used in foodstuffs [1, 2]. 

The study of total antioxidant capacity and mineral 

content (Figure 3) shows that Jonathan apples (JA) 

present low TAC value (almost half compared to 

Golden apple (GA) which recommends the use mostly 

of Golden apples. The low value of TAC for Jonathan 

apple variety is confirmed also by Alda L et al, 2011 

[1]. 

The highest contents of iron ( 8.76 – 10.22 mg/100g 

dry substance )and zinc (0.70 -0.82 mg/100g dry 

substance) are in concentrated juice of apple, 

indifferent of the variety of apples. Cobalt is found 

mostly in apple fruits (0.19 -0.22), but not in the 

concentrated apple juice, so probably it is mostly 

concentrated in the apple peels ( figure 3). 

 

 

Conclusion 

 
The high water content (86.56 - 86.84 %) as well as 

high total antioxidant capacity and minerals 

recommend apples and apple juice for hydrating the 

body and to satisfy nutrient recommendations.  
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