
Volume 19(1), 158- 161, 2015 
JOURNAL of Horticulture, Forestry and Biotechnology 
www.journal-hfb.usab-tm.ro 

158 

Evaluation of physicochemical characteristics on 
commercially available carrot juice and carrot juice mixed with 
other fruit 
 
Cozma Antoanela1*, Petcu Mihaela1, Velicevici Giancarla1, Cretescu Iuliana2 

 
1
Banat´s University of Agricultural Sciences and Veterinary Medicine "King Michael I of Romania" from 

Timisoara; 
2”

Victor Babes” University of Medicine ana PharmacyTimisoara 
 
 
*Corresponding author. Email: antoanelacozma@yahoo.com 
 

 
Abstract       The aim of this study was to evaluate some physicochemical 
characteristics (pH, density, total soluble solids (TSS), titratable acidity(TA)) of 
commercially available carrot juice and carrot mixed juice with other fruit in 
the city of Timisoara. Samples of juices were purchased from a local markets 
in February 2015. Data were statistical procesed to XLSTAT 2015.1 and 
Student test to demonstrate statistically significant differences, p< 0.05 was 
considered as significant. Effect of composition juice on physicochemical 
characteristics of juices is very significant (pH – p-value (two-tailed) <0.00001, 
density – p-value (two-tailed) <0.0001 and conductivity- p-value (two-tailed) 
<0.00001, TSSC - p-value (two-tailed) <0.00001 and TA p-value (two-tailed) 
<0.00001).   
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The health benefits associated with drinking 

juice fruits on a daily basis are related to the ingestion 

of bioactive components such as essential vitamins, 

minerals and polyphenolic compounds. 

Carrots (Daucus carota) are major vegetables in 

diets worldwide mainly due to their pleasant flavor and 

perceived health benefits (it is good for eye disorders, 

skin care, nervous disorders, indigestion), which have 

been associated with their vitamin, mineral and dietary 

fiber content.The moisture content of carrot varies 

from 86 to 89% [4,7]. Carrots are a good source of 

carbohydrates and minerals like Ca, P, Fe and Mg. 

Krishan Datt Sharmaet al. (2015) and Gopalan et al. 

(1991)[4,7] have reported the chemical constituents of 

carrot as moisture (86%), protein (0.9%), fat (0.2%), 

carbohydrate (10.6%), crude fiber (1.2%), total ash 

(1.1%), Ca (80 mg/100 g), Fe (2.2 mg/100 g) and P (53 

mg/100 g) where as, the values reported by Holland et 

al. (1991)[5] for most of these parameters are different 

i.e. go to: moisture (88.8%), protein(0.7%), fat (0.5%), 

carbohydrate (6%), total sugars (5.6%), crude fiber 

(2.4%), Ca(34 mg/100 g), Fe (0.4 mg/100 g), P (25 

mg/100 g), Na (40 mg/100 g), K (240mg/100 g), Mg (9 

mg/100 g), Cu(0.02 mg/100 g), Zn (0.2 mg/100 g), 

carotenes (5.33 mg/100 g), thiamine (0.04 mg/100 g), 

riboflavin(0.02 mg/100 g), niacin (0.2 mg/100 g), 

vitamin C (4 mg/100 g) and energy value (126 kJ/100 

g). The consumption of carrot and its products is 

increasing steadily due to its recognition as an 

important source of natural antioxidants having 

anticancer activity. Carrot juice has a high nutritional 

value as it is an important source of carotene [1]. 

Apples are a real source of phytonutrients, as quercitin, 

that prevents arteriosclerosis and thrombosis by 

decreasing the oxidation with LDL cholesterol. Pectin 

represents the soluble fibers from apples and reduces 

the level of cholesterol from blood. Pectin has a gel 

consistency and determines the slow absorption of 

sugar; so glycemic index is low and glycaemia does 

not increase sharply, fact that recommends apple juice 

in diabetics treatment [3]. Peaches contain carotenes, 

antioxidants and C vitamin, insuring a good quality of 

sperm and alienate gum problems. Oranges are among 

the few fruits that contain B vitamin and antioxidants 

called hesperidin inhibits the breast cancer. The sugars 

identified are sucrose, glucose, xylose and fructose [1, 

6,7]. Sugar (sucrose) is a carbohydrate that naturally 

occurs in fruits and vegetables. It is the major product 

of photosynthesis, process by which plants transform 

the sun's energy in food. Sugar occurs in greatest 

quantities in sugar cane and sugar beets from which it 

is separated for commercial use. The refractive index 

of a carbohydrate solution increases with the 

concentration increasing. High concentration of sugar 

in food sample gives high value of refractive index and 

brix.  

 

Materials and Methods 

 
Samples of juices were purchased from a local 

markets in February 2015. Seven groups in function of 

type of fruit from composition (C=carrot; 

CAP=carrot+apple+pear; CAPh=carrot+apple+peach; 

CAB=carrot+apple+banana; 
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CAS=carrot+apple+strawberry; 

CAO=carrot+apple+orange; 

CMV=carrrot+multivitamine) were selected in 

triplicate and the average of these three evaluations 

was considered for statistical analysis. Student’s test 

was used for the statistical evaluation and the results (n 

= 3) are expressed as mean ± STD, p< 0.05 was 

considered as significant. 

pH is a measure of the acidity or basicity of a 

solution. It is defined as the co logarithm of the activity 

of dissolved hydrogen ions (H+). The pH of the juices 

was evaluated using a digital pHmeter OP-211 with 

combined electrod OP-0808Pwhich is composed of 

both determining electrode (glass electrode) and the 

reference (electrode AG / AgCl) at 27ºC. 

Total soluble solids (TSS) and the refractive 

index were assayed using the refractometric method, 

with an Abbe refractometer and corrected to the 

equivalent reading at 20
0
C (AOAC, 1995). 

Acidity was determined by titrating samples 

with 0.1N NaOH solution and was expressed as g 

malic acid per 100 g juices. 

Density was determined using the picnometry 

method, as described by Solange Vandresen et al., 

2009, the juice was placed into a calibrated picnometer 

and the density was calculated by dividing the 

measured mass by the known volume [2, 4, 10]. 

 

Results and Discussions 

 

 

 
Fig.1 shows the values obtained for physicochemical characteristics of juice samples (average ± STD) 

 

C=carrot;CAP=carrot+apple+pear; 

CAPh=carrot+apple+peach; 

CAB=carrot+apple+banana; 

CAS=carrot+apple+strawberry; 

CAO=carrot+apple+orange; 

CMV=carrrot+multivitamine 

 
pH at 27°C showed an interval from 2.9 to 

3.13.Group CAS presented the lowest TSSC content 

(13.27%) and group CAB presented the highest TSSC 

content (14.54%). The total soluble solids content 

(TSSC) shows high positive correlation with sugars 

content, and therefore is generally accepted as an 

important quality trait of fruits [9]. 

Table 1 shows the correlation matrix obtained for each 

pair of variables, physicochemical parameters, of juice 

samples.

 

Table1  

Pearson correlation of physicochemical parameters of juice samples 

Variables pH dr G TSS TA 

pH 1 -0.188 0.840 0.303 -0.777 

dr -0.188 1 -0.091 -0.157 0.077 

G 0.840 -0.091 1 -0.043 -0.469 

TSS 0.303 -0.157 -0.043 1 -0.555 

TA -0.777 0.077 -0.469 -0.555 1 

Values in bold are different from 0 with a significance level alpha=0.05 
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The highest negative correlation has been 

observed in the case of total acidity with pH (r=-

0.777), while the highest positively correlation has 

been observed in the case of conductivity with pH (r = 

0.840). The rest of the correlation is negligible.

 

 

 
 

Fig. 2.PCA analysis of the physicochemical parameters of juice samples 

 
In figure 2 is presented PCA analysis of the 

physicochemical parameters of juice samples. The 

criterion of eigen values higher than 1 indicate that we 

may have two components. This criteria tends to 

overestimate the  number of main components required 

to replicate the data. In the figure 2 is presented the 

parameters loadings; it can be observed that the major 

influence on the descriptive view is represented by pH, 

acidity, TSS and conductivity (G), while, density do 

not influence in the same amount like the formers.[4] 

Effect of carrot juice mixed with other fruit on 

physicochemical characteristics of juices is very 

significant (pH – p-value (two-tailed) <0.00001, 

density – p-value (two-tailed) <0.0001 and 

conductivity- p-value (two-tailed) <0.00001, TSSC - p-

value (two-tailed) <0.00001 and TA p-value (two-

tailed) <0.00001). 

A PCA was conducted to evaluate the global 

effect of physicochemical properties on the juice type, 

from a descriptive point of view. It was found, that two 

principal components (PCs) explained 74.84% of the 

variations in the data set. 

Carrot juice and blends thereof are among the 

most popular non-alcoholic beverages and steady 

increase in carrot juice consumption has been reported 

[12]. Carrot juice and its blends are among one of the 

most popular non-alcoholic beverages for children in 

Romania. Carrot juice is also reported to have its use 

with other fruit juices in blended form [13]. 

In Table 2 is presented the contribution of the 

observations (%) and squared cosines of the 

observations.

 

Table 2 

Contribution of the observations (%)and squared cosines of the observations 

Contribution of the observations (%): Squared cosines of the observations: 

  

F1 

pH 3.678 0.998 

dr 14.942 0.999 

G 3.112 0.989 

TSS 76.790 1.000 

TA 1.477 0.940 

Values in bold correspond for each observation to the factor for which the squared cosine is the largest 
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Conclusion 

 
This work confirms the existence of very 

significant differences between carrot juice mixed with 

other fruit as apple, peach, banana, strawberry and 

multivitamin regarding physicochemical 

characteristics. 

According to the results obtained, the highest 

negative correlation has been observed in the case of 

titrable acidity with pH (r=-0.777), while the highest 

positively correlation has been observed in the case of 

conductivity with pH (r = 0.840). 
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