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Abstract       In the present study, 2 types of mulberry (white (Morus alba L.) 
and black (Morus nigra L.)) fruits from local areas were investigated for fat 
content, total antioxidant capacity and polyphenols content. Total antioxidant 
capacity was analyzed using CUPRAC method and total polyphenols content 
by Folin Ciocalteu method. The highest total phenolic contents were observed 
in black mulberry and M. alba had the highest total fat content.   

Key words 
 
mulberry species, fat 
content; total polyphenols, 
antioxidant capacities, 
CUPRAC method 
 

 

The mulberry belongs to the genus Morus of the family 

Moraceae. Mulberry was domesticated thousands of 

years ago and adapted to a wide area and they can 

grow in a wide range of climatic, topographical and 

soil conditions. . This Morus genus has 24 species with 

one subspecies, and 100 varieties are known to date 

(Ercisli and Orhan, 2007). In most European countries, 

mulberries are grown for fruit production rather than 

foliage (Ercisli, 2004; Gerasopoulos and Stavroulakis, 

1997).  In India and China, mulberry is used for its 

foliage, to feed the silkworm (Bombyx mori L.) and 

mulberry breeding has focused on enhancing foliage 

production (Vijayan et al., 1997). 

 Mulberry is valued species used for landscaping, 

gardening in urban conditions, street shade and city 

embellishment, because it withstands high levels of air 

pollution. 

Berry fruits are important sources of health benefits 

compounds.  Mulberry fruit are reach in many 

bioactive components such as alkaloids (Asano et al., 

2001), carotenoids and flavonoids (Hassimotto et al., 

2007 ), vitamins, fats (mainly linoleic acid, palmitic 

acid, oleic acid), sugars (glucose and fructose) and 

minerals (Ercisli and Orhan, 2007). The bioactivity of 

mulberry fruits, such as antioxidant content (Yang et 

al., 2010), hypolipidemic effect (Liu et al., 2009), and 

macrophage activating effect (Kim et al., 2013), were 

linked to the presence of phenolics in mulberry fruit. 

The wild fruit species have an excellent quality and 

high nutritive value, with wide range of use in the 

human diet, medicine and in industrial processing 

(Bošnjakovic´ et al., 2012). The antioxidant 

compounds (e.g. anthocyanins, water-soluble 

pigments) present in berry fruits have potential effects 

in reducing the risk of cardiovascular diseases and 

cancers via their antioxidant, antiinflammatory, 

antimetastasis and chemoprotective properties (Huang, 

Shih, Chang, Hung & Wang, 2008; Lazze et al., 2004). 

The plant has been used medicinally in Romania. 

Mulberry fruits can be used as a remedy for dysentery, 

and as a laxative, odontalgic, anthelmintic, expectorant, 

hypoglycaemic and emetic. Fruit contains essential 

fatty acids that humans cannot synthesise, and must be 

obtained through diet (Ercisli and Orhan, 2007).  

Thus the phytochemical composition of mulberry fruits 

remains an interesting and useful task, particularly in 

order to find new promising sources of natural 

antioxidants.  

The aim of this study is to compare white and black 

mulberry species, in terms of chemical composition. 
 
Materials and Methods 

 
Chemicals and materials: All chemicals and reagents 

were analytical grade or purest quality purchased from 

Sigma, Merck, Aldrich and Fluka, bidistilled water was 

used. Absorption determination for CUPRAC and total 

polyphenols content was made using SPECORD 205 

spectrophotometer by Analytik Jena.  

Samples preparation:  Mulberry fruits were harvested 

from selected Mouros nigra (DN1, DN2, DN3, DN4)  

and Mouros alba (DA1, DA2, DA3) genotypes sample 

from Timisoara in 2012. Each sample includes 3 trees 

of the same age. The samples are noted  white-

mulberry All berries were picked at the ripe stage. The 

mulberries were selected according to uniformity of 

shape and colour. The fruits were then stored in 

polyethylene bags at 20 
0
C (up to 1 month) until 

analysis. In the present study, 2 type mulberry fruit 
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were analyzed for total antioxidant capacity and 

polyphenols content. Mulbery varieties used in this 

study were white (Morus alba L.) and black (Morus 

nigra L.). Samples were frozen at -18°C in freezer for 

one month. Mulberry fruits were frozen, chopped, 

weighed and 20 % alcohol solution extraction 

processed. Polyphenols and other antioxidant 

compound were extracted using ethanol (20%), with an 

extracts ratio 1:5 (10 g fruit in 50 mL ethanol (20%). 

Determination of total fat content: Total fat was 

extracted with n-hexane (60 
0
C) for 6 h using a Soxhlet 

extractor.  

Evaluation of total antioxidant capacity (TAC) by 

CUPRAC method: CUPRAC method depends upon the 

reduction of cupric neocuproine complex to the 

cuprous neocuproine complex by a reductant at low pH. 

The neocuproine complex can be monitored at 450 nm.  

As reference substance, we have used Trolox (6-

hydroxy-2,5,7,8-tetramethilcroman-2-carboxylic acid), 

an antioxidant with a structure similar to vitamin E. 

Reagents: 0.01M CuCl2, 7.5∙10
-3

M neocuproine (2,9-

Dimethyl-1,10-phenanthroline) and acetate buffer. 

1mL 0.01M CuCl2 solution were mixed with 1mL 

neocuproine (7.5∙10
-3

M) and 1 mL acetate buffer. At 

this solution was added 1.1 mL sample (alcoholic 

extract). For blank it was used ethanol 20%. 

The absorption was read after 1/2 hours at 20°C, at 450 

nm. All determinations were performed in triplicate. 

Total antioxidant capacity (TAC) by CUPRAC in 

frozen mulberry were expressed as mmol Trolox/g 

fresh weight (FW). Correlation coefficient (r
2

) for 

calibration curve was 0.9761. 

The amount of phenolic compounds: It was used the 

following reagents: 2.0 M Folin-Ciocalteu phenol 

reagent, gallic acid and anhydrous carbonate. The 

content of total polyphenolic compounds in mulberry 

ethanol extracts was determined by Folin-Ciocalteu 

method (1927). For the preparation of calibration curve 

0.5 mL aliquot of 0.2, 0.3, 0.4, 0.8 and 1.2 μM/mL 

aqueous gallic acid solution were mixed with 2.5 mL 

Folin-Ciocalteu reagent (diluted 1:10) and 2.0 mL 

sodium carbonate (7.5%). The absorption was read 

after 2 h at 20°C, at 750 nm. All determinations were 

performed in triplicate. Gallic acid was used as a 

standard, and total content of polyphenols in frozen 

mulberry were expressed as gallic acid equivalents 

(GAE) per 100 g fresh weight (FW). Correlation 

coefficient (r
2

) for calibration curve was 0. 9678. 

 
Results and Discussions 

 
Determination of the total phenolic content (TPC) 

and antioxidant activity 

Phenolics as secondary metabolites can, to a certain 

extent, contribute to sweet, bitter or astringent fruit 

flavours, while they can also contribute to aroma 

(Tomas-Barberan and Espin, 2001).  The developed 

spectrophotometric methods for the determination of 

the total phenolics, and antioxidant activity (TAC) in 

six mulberry extracts (four black, three white) were 

applied. The obtained results of the estimations of TPC, 

TAC, are presented in Figure 1. 
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Fig. 1 Total polyphenols contents (TPC) and total antioxidant capacity (TAC) by CUPRAC method 

 
Quantitative differences in the TPC values were 

observed among the studied mulberry samples. The 

TPC values obtained from the black-coloured 

mulberries were several times higher than the content 

of phenolics found in the white-coloured mulberries. 

The highest content of total phenols was found in the 

black-coloured mulberry DN3 (TPC = 1.02 mM 

GAE/100 g frozen weight), while the lowest TPC value 

was obtained for the white mulberry sample DA2 (TPC 

= 0.143 mMg GAE/ 100 g frozen weight). When 

compared to other publications, the investigated 

mulberry samples (Morus alba L.) contained similar 

amount of total phenolics and total anthocyanins (Baea 

and Suh, 2007; Butkhup et al., 2013; Radojkovic´ et al., 

2012, Natic et al., 2015). 

The total antioxidant capacity (TAC) by CUPRAC 

method is in good correlation with total polyphenols 

content (r
2
 

= 0.9443) Figure 2. 
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Fig. 2. Correlation between TAC

CUPRAC  
and polyphenols content for frozen tomatoes 

 
The total fat contents of the mulberry species were low and were between 0.94% (M. nigra) and 1.10% (M. alba).  

 
Conclusions 
  
From these data it can be concluded that mulberry 

fruits are a valuable horticultural product, based on 

their rich and beneficial nutrient composition. 

According to the health promoted compounds 

genotypes DN3 (black coloured)  and DA3 (white 

coloured)is distinguished by the highest TPC, TAA. 
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