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ABSTRACT: The fruits of white mulberry are widespread fruit in Egypt and are eaten by most 

people with acceptable taste, so we tried in this research to show the chemical composition of the 
fruits and the effectiveness of white mulberry as an antioxidant and also know the quality of the 
polysaccharide that is found in white mulberry and study the properties of sugar many in terms of the 
quality of the structural units involved in the composition and effective groups of its molecular weight 
and also its ability as an antioxidant and to achieve this purpose we have collected the fruits of white 
mulberry from The local market of the city of Zagazig was washed and dried and then grinding and 
storage in appropriate conditions of temperature (4°C) and the chemical composition of moisture, total 
ash, crude protein, crude fat, fiber and carbohydrates was estimated by the difference and the results 
were as follows as a percentage of the dry sample of white mulberry fruits (12.02 - 14.42 - 21 - 4.83 - 
15 - 59.75) respectively. Total phenols and total flavonoids were estimated through two types of 
extracts, aqueous extract and alcoholic extract to determine the effectiveness of white mulberry 
fruiting as an antioxidant, where the results were (23.5–13.9 mg gallic acid/gram total phenolat extract 
aqueous and alcoholic extract respectively As for the total flavonoids, the results were (1.43 – 2.54 mg 
Quercetin /gram aqueous and alcoholic extract, respectively, and finally. The antioxidant activity of 
white mulberry fruits was estimated by DPPH method and the results obtained were (6.66 – 1.97 mg 
vitamin C/gram aqueous and alcoholic extract respectively. The sugar was separated from many white 
mulberry fruits and purified and it became clear from the results to obtain two types of sugar many in 
the fruits of white mulberry differ in molecular weight and also in the type of structural units involved 
in the composition where the molecular weight sugar was reached 1.25 x 10

4
 - 5.29 x 10

4
 Dalton and 

called them fraction 1 and fraction 2 respectively The quality of monosaccharide was glucose – 
Mannose - Arabenose - fructose - Mannuronic acid in fractions WMP1 or fraction WMP2 It contains 
the following structural units (glucose - galactose - arabinose - manuuronic acid acid) Through the 
results obtained from the HPLC device, the quality of the effective groups in polysaccharide fractions 
in white mulberry fruits was also identified through the infrared spectrum, which showed peaks appear 
in 1728 - 1619.2 - 3345.6 cm

-1
 for samples Which indicates the presence of the CH2 group and the 

C=O group hydroxyl group, respectively. Through the results obtained, we can say that the 
consumption of white mulberry fruits provides the human body with natural antioxidant compounds 
and also a high content of protein, salts and total carbohydrates. 

Key words: Berry fruit sugars, antioxidant activities, infrared chemical composition. 

INTRODUCTION  

It has become known to the general public 

that eating fruits and vegetables provides the 

body with many natural compounds that protect 

against many diseases (such as type 2 diabetes, 

heart disease, cancer, etc.) and protect the body 

from many dangers, so the World Health 
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Organization recommended for nutrition that a 

person eat at least 450 grams of fruits and 

vegetables daily (Gao and Watanabe, 2011).  

The plant has many natural compounds called 

secondary products or secondary metabolism or 

secondary compounds and these compounds 

have a high ability to resist diseases (diseases of 

aging Kalzheimer's - viral diseases diabetes 

diseases of type-2) that result from increased 

oxidative stress, so you must eat fruits and 

vegetables daily and this is what the human 

realized a while ago 

Therefore, humans and researchers began to 

search for plants (fruits and vegetables) and 

study their chemical composition and biological 

activities to introduce humans to the benefits of 

these plants and also their harms). 

Fruits and vegetables are in a race for humans, 

as they have many effective compounds and 

vital activities in many diseases, and fortunately 

for humans, most of this plant is available in the 

environment in which it lives by a large 

percentage, examples (okra-mallow - pomegranate 

- white mulberry - lettuce - etc.)  

 White mulberry Morus alba L. A plant that 

follows the Moraceae family, which is a 

perennial plant and is grown in many types of 

agricultural land and can be used as windbreaks 

and fences on farms, so it is easy to spread and 

the plant contains many benefits, whether leaves 

or fruits  

As it is known, the germination of white 

mulberry is grown for many purposes, including 

food for silkworm larvae, which is responsible 

for the production of natural silk and the 

mulberry plant is classified in Chinese medicine 

as a medicinal plant because it contains many 

active compounds (Chandra et al., 2014). 

The fruits of white mulberry contain a high 

nutritional value, whether wet or dry fruits, as 

reports and research have shown that the nutritional 

value and calories of wet white mulberry and 

dried white mulberry are as follows (calories 

(360 calories) and total protein total carbohydrates 

fats and salts total fiber are (9.5 - 65 - 2.6 - 10.4 

- 12.4% respectively Wet fruits or dry fruits are 

(320 calories) (1.7 - 77.2 - 1.8 - 13.4 - 14.3% 

dry fruits.  

White mulberry contain many vital compounds 

such as phenols, flavonoids and vitamins, which 

when consumed continuously protect the body 

from diseases. 

White mulberry leaves are used in many 

directions, for example, silkworms are fed or 

dried and a packet of tea works for humans, in 

addition to the work of many extracts to obtain 

pure compounds or concentrated extracts that 

are useful in preventing diseases or treating 

diseases (Ercisli and Orhan, 2007). 

Arabashahi (2006) show a chemical analysis 

of the fruits of white mulberry and found that 

white mulberry contain low calories up to 316 - 

to 350 calories and explained that they contain 

dietary fiber (known the importance of fiber in 

the diet of humans) White mulberry also contain 

vitamins such as vitamin C up to 300 mg and the 

fruits of white mulberry are characterized by a 

distinctive smell and flavor and attractive to 

humans as the human benefited from the color 

of the fruits of white mulberry in the extraction 

of dyes and add them to processed foods  

The fruits of white mulberry contain dietary 

fiber for sure confirms that white mulberry 

benefits diabetics type 2 and also reduce 

cholesterol by a large percentage compared to 

other plants also known to many the importance 

of fiber in facilitating the digestion and 

absorption of many compounds (Gunes, and 

Cekin, 2004).  

Polysaccharides have recently shown many 

health benefits, especially those that have other 

effective groups other than the hydroxyl group, 

which has been researched to find out which 

plants contain polysaccharides  

 htT  w  bvT h T rh btT m ettww T hustT uT h ehT

ftwetabuetTh T polysaccharidevnTrh ehThustTtttaT

vhhraT bhwh ehT fwts h vT vb i tvT bhubT bht T uwtT

wtvfhav tetT  hwT wtv vb aeT mua T i vtuvtvT uevhT

hustT bhtTut e b TuvTuaTuab -hn iuab  (Zhao et al., 

2007) 

The polysaccharides are diverse and different 

among themselves in terms of molecular weight, 

effective totals and the type of interstitial units, 

and all these differences certainly affect the 

natural and chemical properties of polysaccharides, 

so each plant, whether fruit or vegetable, has 

polysaccharides that differ from polysaccharide 
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in the other plant, but in the same type variety 

(Abdelhedi, 2016). 

Polysaccharides have shown many biological 

activities to resist many diseases Anti-tumor 

Anti-virus Antioxidant anti-bacterial starch Anti-

cancer Discoveries are still made in the field of 

using polysaccharides in succession (Zhang et 

al., 2010). 

Polysaccharides consist of the association of 

many monosaccharides through the formation of 

bonds of the type glycoside bonds with the loss 

of a molecule of water from the two building 

blocks These bonds, including two types, alpha 

type and another beta type, and it is known to 

many researchers that the alpha type is in the 

human body and therefore will provide energy 

(starch) either beta type to metabolize them in 

the human body because of the lack of enzymes 

responsible for breaking the beta glucoside bond 

and therefore does not provide the body with 

energy, but is useful in facilitating the process 

Digestion and bowel movements slow down the 

absorption of sugars such as cellulose or dietary 

fiber (Zeng et al., 2014). 

Polysaccharides are used in many products 

such as cosmetics and pharmaceuticals as an 

active substance or filler used by industry 

Regulates blood glucose by reducing absorption 

or reducing release (Wu et al., 2020). 

It turns out that the fruits of mulberry 

metabolism contain polysaccharide has properties 

as an antioxidant and anti-bacterial activity and 

anti-inflammatory and antiviral and also cancer 

so we tried in this research to get polysaccharide 

and study the properties and complements in 

other research (Jonsson et al., 2020). 

Previous studies confirm that the quality of 

polysaccharide found in white mulberry has 

many uses and properties of low obesity and 

blood sugar regulation in the case of type 2 

diabetics and antioxidants, whether polysaccharide 

extracted from the fruits of white mulberry or 

leaves of the mulberry plant and this led to the 

interest of many researchers where it was 

mentioned in Chinese folk medicine (Wu et al., 

2020). 

The mulberry plant is grown in a variety of 

climatic conditions and this is for human luck, 

as the production of white mulberry represents 

approximately 70% and does not need special 

care in the cultivation process and is used in 

Chinese folk medicine to increase immunity and 

prevent many diseases because it contains 

various vital properties and activities that make 

it characterized by these qualities and 

characteristics (Kim et al., 2018).  

Through the information that has been 

monitored above, it is clear that the aim of the 

research is to determine the chemical 

composition of white mulberry fruits as well as 

the content of total phenols, total flavonoids, 

antioxidant activity, and finally the extraction of 

polysaccharides and determine some properties 

by knowing its components and structural units 

through HPLC, its molecular weight, its activity 

as an antioxidant, as well as the active group 

through the infrared spectrum.  

MATERIALS AND METHODS 

Materials 

White mulberry were collected from M. alba 

L., from the Abu Ahmed store located in 

Zagazig City, Sharkia Governorate - Egypt. The 

white mulberry were dried and then powdered 

using a blender. The samples were stored in 

airtight plastic bags at 0° C analysis until use in 

the origin test.  

Reagents and Chemicals 

2,2-biphenyl-1-picrylhhydrazyl(DPPH), purchased 

from Sigma Aldrich (St. Louis, Missouri, USA). 

Volyn-Ciocalteo detector, TPTZ (2,4,6-tri- (2-

pyridil)-s-triazine), and Kircetin Deville were 

obtained from Merck (Billerica, Massachusetts, 

USA). Hydrochloric acid, ethanol, acetone, 

methanol, formic acid, sodium carbonate and 

boric acid were also purchased from POCH 

(Gliwicz, Poland), and all reagents were 

analytical-grade. Finally, all other chemicals and 

solvents used in this research were obtained 

from El Gomhoria Chemicals and Pharmaceutical 

Company, Zagazig City, Sharqia, Egypt.  

Determination of Chemical Compositions 

Based on the analysis method (AOAC, 2010) 

the chemical composition of the basic compounds 

was estimated (total carbohydrates - moisture - 

crude fat, crude protein, total salts, total fiber, 
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and the previous estimates were expressed in 

units of 100 grams dry sample/gram (%). Total 

carbohydrates were estimated by a calculation 

shown as follows:  

% Carbohydrates = 100- (% crude protein + % 

crude fat + % ash + % crude fiber). 

Energy value 

According to James (1995), the energy value 

was calculated mathematically by applying the 

following equation:  

Energy value = (% carbohydrates × 4.1) + (% 

protein × 4.1) + (% fat × 9.1).  

Preparation of White Mulberry Extract 

A weight of 100 grams of dry white mulberry 

fruits was taken and 500 ml solvent (water - 

ethanol 80%) was added to it as a extraction 

ratio (1 : 5) and then shaking on the shaker for 

24 hours at a speed of 50 rpm and then the 

filtration was made and the filtrate was taken 

(soluble) using Wattman filter paper No. 1 and 

then took the precipitate (insoluble part) and 

added to it the solvent and repeated steps and 

added The filtrate to the previous filtrate and 

finally the filtrate was focused on the vaporizer 

under vacuum and in the end the aqueous extract 

and the ethanolic extract were freezed on the 

cryophile device as mentioned in the methods of 

Cao et al. (2021). 

Determination of Total Phenols  

 Constructively method for Singleton and 

Rossi (1965) using Folin-Ciocalteu (FC) 

detector. The total phenols were estimated as 

follows: First, in a test tube, take 0.5 grams with 

2.5 ml of the essence of the Folin-Ciocalteu 

method reagent, shake well on the pipe shaker 

(VORTEX GENIE model, made in China) at a 

degree of 25°C, then add 2 ml sodium carbonate 

solution at a concentration of 8%, then mix and 

shake on the pipe shaker for an hour at a 

temperature of 25°C, then leave The sample for 

30 minutes and the measurement at a 

wavelength of 760 nm on the spectrophotometer 

(UV/VIS Philips PU 8735 China) and to know 

the concentration of total phenols, a standard 

bass curve was used using gallic acid at 

concentrations from (5 to 125 mg/ml) as shown 

in the following equation = r = 0.0197 x - 2.231 

(R
2
 = 0.979). 

The results were expressed as gallic acid mg/ 

gram extract.  

Estimation of Total Flavonoids Content 

(TFC)  

Constructively method for Chen et al. (2016) 

using aluminum chloride detector, the test was 

performed as follows in a test tube in which 500 

μL of white mulberry extract (aqueous – ethanolic) 

was placed with 100 μL of aluminum chloride 

10% and was shaken well by hand and then 

added 2 ml of methanol (95%) then 100 μl of 

potassium acetate and finally 3 ml of distilled 

water and the contents were shaken all together 

on a pipe shaker at a temperature of 25C, then 

the samples were left for 45 minutes, after which 

the measurement was made at a wavelength of 

430 nm on a spectrophotometer ((UV/VIS 

Philips PU 8735 China) and to find out the total 

flavonoid concentration, a standard curve was 

made using Quercetin with concentrations from 

(5 to 125 mg/ml) as shown in the following 

equation = Y = 0.0178x - 0.2023 (R
2
 = 0.9878).  

The results were expressed as quercetin mg/g 

extract. 

Determination of Antioxidant Activity of 

Aqueous and Alcoholic Extract of White 

Mulberry Fruit by DPPH Method  

DPPH· radical scavenging potential 

Ibrahim et al. (2021) used the method to 

evaluate aqueous and alcoholic extract of white 

mulberry fruits extracts' free radical scavenging 

properties using DPPH· (0.1 mM) prepared in 

methanol. Consecutive concentrations, (50 - 600 

µg/mL) of extracts, ascorbic acid at the same 

concentrations were prepared. The mixture of 

three milliliters of sample or standard at all 

concentrations individually and one milliliter of 

DPPH· solution was shaken vigorously and kept 

dark at room temperature for 50 min. 

Absorption at 517 nm was determined in a 

spectrophotometer (Jasco, serial No. 

C317961148, Japan). The following equation 

was used for the calculation of scavenging 

ability: 

                        ( )

 
(     )
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Where A0 was the absorbance of the control, and 

A1 was the absorbance in the presence of a 

sample or standard. 

Determination of Sugars 

Based on the method of AOAC 2010, the 

total dissolved sugars and total reduced sugars 

were estimated practically by hydrolysis and 

then by the method of 3,5 dinitrosalicylic acid 

and the work of a standard curve of glucose at 

concentrations of 50 mg(1 ml to 500 mg) and 

application in the equation of the standard curve, 

and then the total sugars were also estimated by 

a mathematical equation by subtracting the total 

reducing sugars from the total mixed sugars.  

The fruits of white mulberry were prepared 

according to the method described by Melgarejo 

et al. (2000) with minor modifications. In short, 

a sample of 5 g fruit with water 50 ml and then 

centrifuged at 12,000 rpm for 2 minutes at 4C. 

The floating material was then filtered with 

SEP-PAK C18 cartridges, transferred to a vial 

and used for analysis. The analysis of sugars 

was performed by HPLC (equal program) with 

μbondapak-NH2 column and refractive index 

detector (R1) using 85% acetonitrile as a 

moving phase. The calculation of concentrations 

was based on laboratory standards. 

Preparation of White Mulberry 

Polysaccharides 

According to Wang et al. (2017), polysaccharides 

and their sections were obtained in the fruits of 

white mulberry by following the following 

steps: The fruits of the white mulberry were 

mashed in the electric mixtures and then filtered 

through a piece of cloth (gauze) and the filtrate 

was dried and dried, then 10 grams of it were 

taken and 100 ml distilled water was added to it 

by extraction ratio (1: 10) and heating was done 

in the presence of an air reflector condenser to 

prevent steam loss for a period of 4 hours after 

the sample was cooled and centrifuged at the 

speed of 1000 rpm for 10 minutes to separate the 

filtrate from the precipitate and the previous 

steps were repeated with the precipitate by 

adding 100 ml of water headquarters and in the 

end the filtrate was collected and the work of 

evaporation on the rotavapour under to reduce 

the volume of water until it bends the addition of 

quantities of ethanol alcohol and the percentage 

of alcohol addition is absolute (1: 5) and was left 

for 24 hours at 0C (refrigerator degree) and 

then was centrifuged at a speed of 15000 

thousand rolls in minute for 15 minutes and the 

precipitate was collected and repeated the 

previous process by adding alcohol (in a ratio of 

1: 10) to the filtrate and leaving it for 24 hours 

and then taking the precipitate (which was called 

sugar many raw) and the total precipitate was 

collected and dried at a temperature of 40C 

under vacuum and kept until experiments on it. 

To purify the many raw sugar obtained, 5 grams 

of raw sugar were taken and dissolved in hot 

water in the amount of 500 ml distilled water 

was completely dissolved by continuous shaking 

on the shaker until complete dissolution and the 

temperature was raised to 50C and then 

centrifuged at 15,000 rpm for 35 minutes to 

separate impurities and then 500 ml of sevage 

reagent was added (Chloroform: Butanol: 4: 1) 

in order to get rid of the protein that may be 

associated with polysaccharides in the form of 

gloprotein and was shaken well until the protein 

is deposited Balrj and then conducted 

centrifugation at a speed of 15000 rpm for 25 

minutes The filtrate was taken and the 

precipitate (protein) was left The filtrate was 

collected, dried and dried in the form of pure 

polysaccharides  

Analysis of Monosaccharide Structures 

Monosaccharide formulations were determined 

by high-performance liquid chromatography 

(HPLC) after pre-column derivation. Purified 

polysaccharide powder (20 mg) was dissolved in 

trifluoroacetic acid at 2 mol/L and decomposed 

at 120 °C for 6 hours in a sealed tube. After 

hydrolysis, the excess acid was removed by co-

distillation with methanol three times to produce 

dry hydrolysis. HPLC analysis was performed 

on the LC20A HPLC system (Shimadzu, Japan) 

equipped With UV detector SPD-20A and C18 

column (250mm×4.6mm, 5μm, Shimadzu, Japan). 

The moving phase was a mixture of 0.1 mol/l 

NaH 2PO4-Na2HPO4 buffer (pH 6.7) and acetonitrile 

(83:17), and a flow rate of 1.0 ml/min was used. 

The wavelength of the detection was 245 nm, 

and the shaft temperature was 30°C. 

Polysaccharides were determined in comparison 

with monosaccharides (mannose, glucose, d-ribose, 

rhanose, rhamnose, d-xylose, d-galactose, L-
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arabinase, d-fructose). Molar ratios of 

monosaccharides were calculated based on the 

standard curve of each sugars Mono 

(Chengcheng et al., 2019). 

Determination of Molecular Weight 

The molecular weights of white mulberry 

fruit fractions were determined by High 

Performance Gel Permeability Chromatography 

(HPGPC) using the Agilent 1200 HPLC system 

equipped with evaporative light scattering 

detector and TSK-gel 4000 PWXL column (7.8 

mm×30 cm, TOSOH Corp., Japan). The column 

was extracted with double distilled water at a 

flow rate of 0.6 ml/min. Standard Dextrance 

(T10, T40, T70, T380, T500) The equation for 

the standard curve was log Mw = -0.514x + 

7.809 (R
2 

= 0.992), where Mw is the molecular 

weight and x is the retention time was used to 

determine the molecular weight (Huang et al., 

2018). 

Infrared Spectroscopy 

Infrared spectra for Fourier conversion of 

sugars were obtained on the Bruker-Vector 22 

spectrometer (Germany). The samples obtained 

from white mulberry were mixed with KPR 

powder, ground and pressed into 1 mm pellets, 

and the spectra were obtained in the frequency 

range 4000-500 cm-1
. 

According to Brooke 

(1957). 

RESULTS AND DISCUSSION 

Chemical Compositions of White Mulberry 

Through the values and results in Table 1, it 

is shown that white mulberry fruits are high in 

carbohydrates and fiber, as well as ash and crude 

protein and low in crude fat extract. The chemical 

compositions of white mulberry fruit have been 

studied. The results in Table 1 reveal that white 

mulberry fruit can be considered a rich source of 

crude protein and total carbohydrates because it 

contains 21 and 59.75%, respectively. 

In addition, it can be seen that the moisture 

content was 12.02% in white mul white mulberry. 

The results in Table 1 also showed that total 

carbohydrates were higher in white mulberry 

59.75%, on the other hand crude fiber higher in 

white mulberry (15%). While the average ether 

extract was 6.34 and 4.83%, finally ash was 

recorded at 14.42% in white mulberry fruit. 

Regarding the energy value of white 

mulberry 313.53 kcal/100 grams. The results 

obtained are consistent with Ephemeral et al. 

(2007) who stated that the content of the 

chemical composition of white mulberry. It was 

found that the moisture content ranged from 

89.83 to 91.89%. Crude fiber ranged from 5.89 

to 11.58%. Carbohydrates 34.42 to 42.94%. 

Protein 23.52 to 29.04%. Fat 3.48 to 5.08%. Ash 

19.88 to 23.01%. On the other hand, the results 

obtained are consistent with (Andallu et al., 

2003) who found protein, fat, ash, crude fiber 

and total carbohydrates to be 23.10%, 7.92%, 

15.43%, 13.85% and 39.70% respectively for 

white mulberry leaves. The results of the 

chemical composition of white mulberry are 

recorded in Table 1. From the tabular data, the 

results in Table 1 revealed that white mulberry 

can be considered a good source of crude 

protein, ether extract, crude fiber, ash and 

carbohydrates.  

The moisture content of the raw specimen is 

often an important criterion for its quality, if the 

moisture content exceeds a certain value, 

decomposition of active principles may occur 

and microbial growth may occur. The moisture 

content of the white mulberry sample was 

determined and the results were obtained as 

shown in Table 1. These results are close to 

those reported by Butt et al. (2008) which found 

that white mulberry contains 15.31% crude 

protein, (2.09 - 7.92%) fat, (9.9 - 13.85%) crude 

fiber and (11.3-17.24%) ash. The results 

obtained are consistent with those reported by 

Giampieri et al. (2012). The World Health 

Organization found that the moisture content of 

white mulberry was 90.95%. Of these results, 

white mulberry contained the highest level of 

protein (12.98%) and ash (6.36%). 

Reduce Non-Reducing Sugars from White 

Mulberry with HPLC 

Some sugars extracted from white mulberry 

were determined using high-performance liquid 

chromatography (HPLC) and the results are 

listed in Table 2. It was observed that fructose 

was 3.89 g/100 g, glucose 2.98 g/100 g and total  
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Table 1. Chemical composition of white mulberry fruit (g / 100 g based on dry weight) 

Component  Concentration (%) 

Moisture 12.02 

Ether extraction 4.83 

Crude protein 21 

ashes 14.42 

Total carbohydrates 59.75 

Crude fiber  15 

Carbohydrates available 44.75 

Energy Value Kcal / 100 g 313.53 

Total carbohydrates calculated by difference 

Available carbohydrates = total carbohydrates - crude fiber.  

 

 

Table 2. Reducing and non-reducing sugars of white mulberry using HPLC 

Sample  Reduce sugars Non-reducing sugar Total sugar reduction 

Fructose Glucose 

White mulberry 3.89 2.98 2.56 8.31 

 

 

reducing sugars 8.31 g/100 g respectively. These 

findings are consistent with those reported by 

Imran et al. (2010) stated that the total reducing 

sugars in white mulberry were 6.87 g/100 g. 

These findings are consistent with those 

reported by Giampieri et al. (2012). The World 

Health Organization found that the total 

reducing sugars in white mulberry were 8.76 g / 

100 g. From these results, it can be seen that 

white mulberry contain non-reducing sugar like 

sucrose. Higher than reducing sugars 

Total Phenolic and Flavonic Content in 

Extracts (Ethanolic–Aqueous) of White 

Mulberry 

Phenolic compounds are generally associated 

with antioxidant activity. White mulberry has 

been reported to be rich in polyphenols and 

possess the ability to inhibit fat-soluble antioxidants. 

The content of phenolic compounds in fruit can 

vary and is influenced by multiple factors, such 

as genetic differences, environmental conditions 

and/or temperature. Depending on the varieties, 

the phenolic content of white mulberry can also 

vary (Flaczyk et al., 2013). 

Given the content in phenols and flavonoids 

are the two main contributors that affect 

antioxidant activity, they have been examined 

more frequently than the various extracts of 

white mulberry fruits. The total phenolic content 

in aqueous white mulberry extracts appears to be 

much higher than in ethanolic extracts. Aqueous 

and ethanol extracts of white mulberry showed a 

total phenolic content of about 23.5 mg ofGAE 

g extract and 13.9 mg GAE/gextract, respectively 

(Table 4). Regarding the total flavonoid content, 

similar values were obtained (1.3 mg GAE/g) in 

aqueous extracts, while the content was 

significantly different in ethanolic extracts with 

a content of 2.54 mg. Thus the highest antioxidant 

activity measured with white mulberry extracts 

appears to have been associated with high 

phenol contents (Swapana et al., 2012).  
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Table 4. Content of total phenol, total flavonoids on extract (ethanol and aqueous) of white mulberry  

Extracts Total phenol (mg GAE / g extract) Total flavonoids MG/g extract 

Water 23.5 1.43 

Ethanol 13.9 2.54 

 

Antioxidant Activity of White Mulberry 

Extracts and Fraction Polysaccharides 

Measuring antioxidant activity using a method 

called DPPH also revealed that antioxidant 

activity was higher in watery whiteberry fruit 

extracts. DPPH screening test is stable and 

generates radicals that can be dissolved in 

organic solvents such as methanol. Therefore, 

white mulberry were extracted by both ethanol 

and water. The antioxidant activity of DPPH of 

white mulberry extracts also appeared higher 

than reported activity (Liao et al., 2017). 

 The antioxidant activity of ethanolic and 

aqueous extracts of white mulberry was evaluated, 

and these results indicated that whiteberry extracts 

showed different degrees of free radical cation 

activities where lower IC50 values indicate 

higher antioxidant activity. DPPH's IC50 was 

significantly higher in ethanolic extracts compared 

to aqueous extracts of white mulberry, indicating 

high antioxidant activity in aqueous extracts.  

 Similarly, water appeared to be more efficient 

at extracting antioxidant oxidation from white 

mulberry than ethanol. Furthermore, antioxidant 

activities were compared to standard ascorbic 

acid. The aqueous extract of white mulberry 

expressed the highest antioxidant activities of 

6.74 mg ascorbic acid equivalent per gram 

extract (MG VCE/g extract), (Table 5). (Me et 

al., 2011) 

The results are presented in Fig.1 of all the 

crude sugars and purified fractions, this result 

showed that WMP had the strongest scavenging 

activities, and WMP1 showed the best activities 

among purified fractions. The radical scavenging 

rates of WMP and WMP1 increased significantly 

with increasing concentrations, while the WMP2 

rate did not. The results suggest that the ability 

of free radicals DPPH to eliminate acidic sugars 

was higher than that of neutral sugars. The 

scavenging activity of sugars is largely due to 

the hydrogen supplied from the contact of the 

sugars with the radicals, determining their 

chemical properties and then terminating the 

radical chain reaction of free radicals. Another 

possibility is that sugars combine with key 

radical ions in a chain reaction that causes the 

free radical chain to expire (Yu et al., 2014). 

Purification and characterization of isolate 

and purification of white mulberry polysaccharides 

(WMP). 

 The raw polysaccharide was first fractionated 

using the DEAE-52 column. The main component 

of polysaccharide fractions extracted with 0.1 

and 0.3 mol/l sodium chloride was WMP. After 

that, the fractions were further purified on the 

Sephadex G-100 column, and each fracture 

showed a single and symmetrical sharp peak 

(Fig. 2A and Fig. 2B). The main fractions were 

collected and dried by freezing. Thus, WMP1 

and WMP2 purification was obtained. 

Determination of Molecular Weight  

Single peaks on HPLC for jelly permeation 

(Fig. 3) suggested that two sugars were 

homogeneous. The average molecular weight of 

WMP1 and WMP2 was determined by the 

titration curve performed by different standard 

dextrans and is estimated at 114.901 and 

124.785 kDalton, respectively. 

The Composition of Monosaccharides 

The monosaccharide formulations of WMP1 

and WMP2 were measured by HPLC, as shown 

in Table 6. The retention time and standard 

curve for each monosaccharide were determined 

by HPLC's analysis of individual ingredient 

parameters. The results indicated that WMP1 

consists of glucose, mannose, galactose, 

arabinose and fucose in a molar ratio of 1.22: 

0.96: 0.00: 1.00: 0.35 (Table 6), while WMP2 

consists ofof glucose, mannose, galactose, 

arabinalose and fucose in a molar ratio of 1.51: 

0.00: 1.00: 1.60: 0.00 (Table 6) (Ercisli et al., 

2010). 
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Table 5. Evaluation of Antioxidant Activities of White Mulberry Extracts from DPPH  

Extracts  IC50(mg/ml) Antioxidant activity (mg VCE / g extract) 

Water 0.75 6.66 

Ethanol 2.30 1.97 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Scavenging effects on DPPH root activity for WMP, WMP1, WMP2 and Vit C as laboratory 

control.  

 

 

 

 

 

 

 

 

Fig. 2. Chromatology of rinsing from Sugars from white mulberry fruit. (a) Rinse curve WMP1 

Fraction and (B) WMP2 Part of the Sephadex G-100 column 

 

 

 

 

 

 

 
Fig. 3. HPGPC chromatogram charts for WMP1(a) and WMP2(b) 
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Table 6. Ratio of monomolar sugars for WMP1 and WMP2 by HPLC 

Monosaccharides WMP1   WMP2 

Glucose 1.22 1.51 

Manoz 0.96 0.00 

Galactose 0.00 1.00 

Arabinos 1.00 1.60 

Fokuz 0.35 0.00 

Manuronic 0.52 0.36 

 

 

 

Infrared Spectrometer 

The infrared spectrum is used to identify the 

quality of the effective aggregates in the 

polysaccharides under study and it is shown 

through the spectrum IR of the two types of 

sugar many detailed fruits of white mulberry 

WMP2 – WMP1 (Fig.4) the emergence of areas 

and vibration confirming the presence of certain 

effective groups, for example, the emergence of 

3345.6 cm-1 resulting from the expansion 

vibration of hydroxyl groups, while the 

appearance of vibration at 2934 cm-1 indicates 

the presence of the link C – H. The signal was at 

1653 cm-1 due to the bending vibrations of O-H, 

and the signals were at about 1400 cm-1 and 

1240 cm-1 due to the bending vibrations of C-H 

and extended vibrations of C=O, respectively. 

The signal at about 1110 cm-1 is attributed to 

the extension of C-O-C links. Absorption bands 

at 880 and 826 cm-1 of WMP2 indicated the 

presence of galactopiranosil residues associated 

with β and α, respectively. In addition, the signal 

was in the spectrum of WMP 1 at 921 cm-1 of 

type β links (Liu et al., 2021). 

Conclusion 

 Through the results obtained from the 

research, it is found that the fruits of white 

mulberry contain natural nutrients and a high 

concentration, where the results of the chemical 

analysis indicate a high percentage of protein 

21%, total carbohydrates 60%, high mineral 

salts 15%, and also dietary fiber 15% and also 

the content of total phenols, total flavonoids and 

antioxidant activity was estimated through two 

types of extracts, namely aqueous extract and 

alcoholic extract, and the results showed that 

white mulberry fruits contain a high percentage 

of total phenols compared to Total flavonoids 

and also aqueous extract are higher in the 

content of alcoholic extract and the high 

percentage of antioxidant activity such as 

vitamin C in the aqueous extract than the 

alcoholic extract, and this may be due to the 

high total phenols in the aqueous extract than 

the alcoholic extract, as it has a role in 

antioxidant activity. 

 WMP was extracted from the fruits of white 

mulberry with a yield of 6.49%, after that, two 

sugar parts WMP1 and WMP2. The raw 

saccharides and fractions obtained had good 

antioxidant activity. The results indicated that 

WMP could be used as a natural antioxidant for 

use in medicine or functional foods. This study 

provided some basic information on the 

chemical composition of the saccharides of 

white mulberry fruits for application and also 

the content of white mulberry fruits of nutrients 

compounds responsible for antioxidant activity 

(phenols and flavonoids total) so through this 

research we call to eat the fruits of white 

mulberry because they contain beneficial 

compounds for the body.  
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Fig. 4. Infrared spectra for WMP1(a) and WMP2(b) 
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 ضــوت الأبٍــار التـــً ثمـكرٌات فـــــــذة والســـــــــــادات الأكســـــً ومضـــائـــل الكٍمٍــــالتحلٍ

علًأسماء أبو بكر 
1*

حفناوي طه حفناوي - 
1

فاته محمذ إبراهٍم - 
2

المغربً مصطفً محمذ لمٍاء - 
1
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TTTTTTTTفةيTيخىاجةدTانةريTانعديةدTانعةكسTَىعيةتTيعسفةتTوايضبTنلاكعدةTكًضبدTالابيغTانخىثTفبعهيتTويديTنهزًبزTانكيًيبئيTانخسكيب
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