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Abstract  

ROTEASE ENZYME from the fruit of Solanum nigrum and Pineapple plant, which both has the 

capacity of proteolysis to acceleration ripening  of Ras cheese ripening was obtained by 

fractional precipitation by ammonium sulfate (AS) of the most active fraction at concentration on 60 

and 70 % respectively, followed by using sequential chromatographic column of technique by 

sephadex G 100 to the most active fraction, results indicated to rate purification (RP) was 7.28 and 

4.80 folds with 17.35 and 19.76 % recovery to protease enzyme from S. nigrum and Pineapple, 

respectively. The optimum temperature of the enzymes was found to be 50 and 60 °C and the enzyme 

activity (EA) was stable at 20 to 80 °C. The enzymes showed the optimum pH of 7 and 8, and quite 

stable in broad pH range of 6.0 to 9. The effect of calcium chloride at a concentration of 10 and 20 

mM gave the highest relative activity of the purified proteases about 121.54 and 133.21 as a relative 

activity. Sodium chloride at a concentration of 3 and 2 % gave the highest relative activity of the 

purified proteases. Ras cheese was manufactured by adding the above enzymes with different 

concentrations, and it was found that the Ras cheese treated with plant enzymes developed higher 

soluble protein and Added plant proteases contributed to the breakdown of casein and total nitrogen 

(TN), soluble nitrogen (SN) and total volatile fatty acids (TVFA) were high in cheeses treated with 

protease, and displayed better flavor and greater acceptability than control cheeses. Increased rate of 

proteolysis in enzymes-treated cheese had a direct relation to accelerated ripening Ras cheese. 

Keywords: Proteases enzyme activity, Purification, Solanum nigrum, pineapple, acceleration 

ripening. 

 

Introduction  

A plant is a rich source of enzymes, especially 

proteolysis of enzymes, the protease from proteolytic 

enzymes and indicates to proteases and peptidases, 

there are also many parts of plants and their seeds 

that have been used as a source of enzymes. [1]. 

Enzymes extracted from plants as a substitute are 

used to replace traditional enzymes. Bromelain as a 

proteolytic enzyme is present in all parts of pineapple 

such as the crown, stems, fruit, skin and tubers [2]. 

So proteases are a type of enzyme that catalyzes the 

hydrolysis of polypeptides and peptide bonds in 

proteins [3]. Because protease enzymes the most 

important segment and largest sector used in the 

commercial and industrial aspects [4], these enzymes 

are used in food, detergents leather industry, as 

biocatalysts in organic synthesis, processing and, 

among many other industries, as therapeutics because 

it has a major and important role in several 

physiological and metabolic processes throughout an 

organism [5]. Concern is increasing with the large 

number of agricultural wastes such as peels, seeds, 

leaves, stems, or wastes resulting from the food 

industry, and the lack of industries to use them [6]. 

The use of such waste from agriculture and industry 

is important for countries that seek sustainable 

development [7]. Also, protease of plant source from 

S. of the Solanaceae family commonly known as 

black nightshade usually grows in more different 

types of soils, including shallow, dry, stony, or deep 

soils, and It can be grown in agricultural areas 

characterized by a tropical and subtropical climate by 

sowing the seeds during April and May. Other 

protease from pineapple is the most popular of all 
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fruits and it is very an important ingredient in the 

food and dairy industry [8]. However, 75 % (bark, 

leaves, stem and crown) is agricultural waste, while 

only 25 % of this fruit can be used in industry or as a 

marketable product, while [9]. Brazil, Philippines 

and Costa Rica are responsible for one third of total 

pineapple production [10]. 

Bromelain has proved to contain high proteolytic 

activity; Crude enzyme can be easily obtained by 

extraction and purification from fruits and waste 

parts of the pineapple. It is a good candidate, since 

the purified protease is has activity and the extraction 

is feasible, bromelain also has a wide range in terms 

of temperature, thermal stability and pH. The 

antioxidant [11]. Proteases used as milk coagulants 

in cheese manufacturing must show high clotting 

activity and low proteolytic activity (ratio: milk-

clotting/proteolysis). This ratio depends on the 

capability to hydrolyze for the enzyme specifically 

on κ-casein [12]. Lots of proteases obtained from 

plants are able to hydrolyze κ-casein, and whey 

proteins. Consequently, only a few protease enzymes 

are obtained from plants that are suitable for the 

manufacture of cheese. Cheese is one of the best 

foods in dairy products and most fermented milk-

based foods and indicated by its various, textures and 

flavors. Also maturing is very important stage 

essential industrial in cheese production, which leads 

to establishing a cascade of biochemical produced, 

resulted by a varied array of normal flora of 

microbial that allow to produced sensory 

characteristics [13]. It is adding protease [14], 

proteinase [15] and peptidase enzymes [16] to hard 

cheese like Ras cheese leads to reducing the cost, 

accelerating of ripening time, and speeding up the 

capital cycle. Ras cheese is an authentic Egyptian 

cheese that is made from a mixture of buffalo and 

cow milk in equal proportions. It is also called by 

other names such as Turkish or Romy cheese and is 

similar to Greek cheese “kefalotyri” [17]. This type 

of cheese requires a long storage period to develop 

its aroma, taste and texture as a result of the 

decomposition of proteins and fats [18]. Ras cheese 

is very popular in Egypt among consumers mainly 

due to its quality and nutritional value [19]. Protein 

and fat in the cheese curd are affected by their 

proteolytic by protease and lipase enzymes [20]. 

So the aim of this study is to isolate and purify 

proteases from S. nigrum and pineapple plants that 

proteolysis of proteins for use in accelerating the 

ripening of hard cheese 

Material and Methods 

Fresh cow's milk were obtained from agriculture 

research center, El-Serw Station, having T.S 12.41 

%, fat 4.10%, protein 3.32 % and ash 0.63 %. Rennet 

Chy-Max from (Chr Hansen., Holding A/S, Boege, 

2970 Hoersholm, Danmark). Cheese starter culture 

of Lactococcus lactis subsp. lactis and Lactococcus 

lactis subsp. cremoris were obtained from National 

Research Centre, Egypt. Commercial fine grade salt 

(sodium chloride and calcium chloride) was obtained 

from El-Nasser Company, Alexandria, Egypt, and 

was prepared CaCl2 as a solution before use and 

added to milk in calculated amount required to give 

final concentration of 0.02 % (w/v). S. nigrum plant 

used in this study was collected from Egypt. North 

Sinai. Rafah city in the month of May when the fruits 

were fully ripe. The whole fruits of S. nigrum were 

dried at 30 ○C for 6 days, followed by cleaned, then 

the fruits were powdered. The fruits powder (16 g/30 

ml) was macerated with buffers [21]. The pineapple 

(Ananas comosus) was collected from local market 

in Cairo Governorate and the outer shell of the fruits 

was removed, then they were using the same method. 

Preparation of crude enzyme extracts with different 

buffers 

Three extraction buffers (0.1 M Tris buffer pH 

7.0, 0.1 M phosphate buffer pH 7.0 and 0.1 M citrate 

phosphate buffer pH 7.0) and dist. water pH 7.0, to 

select the one with a high activity of proteases from 

the S. nigrum fruit and pineapple. All the buffers 

used according to [22]. 

Extraction of crude enzyme extracts with 0.1 M 

phosphate buffer pH 7.0 

     Sixteen grams of  powder from S. nigrum for 24 

hr at 4 ºC were soaked in a conical flask 100 ml with 

0.1 M phosphate pH 7.0 with frequent shaking, 

followed by centrifuged at 8000/g for 20 mints at 4 

ºC, then filtered by filter paper (Whatman No.1). The 

aqueous filtrate was used for determination of 

protease activity [23]. Extraction of bromelain as a 

protease from Ananas comosus fruit by method as 

described by [24] with some modifications. Purely 

ripe pineapple fruits were cleaned and cut into slices 

and were homogenized and filtered to obtain a crude 

extract, which was used as the source of 

determination protease activity. 

Protease activity 

Protease activity was determined by of [25]. One 

ml of casein (1 %) as a substrate at 37 °C for 20 min 

in the same buffer used, and then it was added 1.0 ml 

of enzyme. The reaction was at the same incubation 

temperature and time. adding 2.0 ml of 

trichloroacetic acid (TCA) (0.4 M) to stop the 

reaction, then filtrated and it was added 1 ml of the 

filtrate, 5.0 ml of Na2Co3 (0.4 M) was added 

followed by the folins reagent (1.0 ml) and incubated 

at the same temperature and time for color 

development and reading absorbance on the 

spectrophotometer at 660 nm. For the blank, add the 

TCA with the substrate before adding the enzyme 

and then treated as the method described above. A 

standard curve was prepared using tyrosine (Sigma-

Aldrich, St. Louis, MO) at a range from 0.05–0.5 

mM. The results were expressed as units of µg 
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tyrosine per milligram of protein. Protein content 

was determined calorimetrically at 595 nm by the 

method of [26] using bovine serum albumin and 

Coomassie brilliant blue G-250. 

Purification of crude enzyme extracts 

According to the method by [27] the Crude 

enzyme was precipitated by concentrations of AS 

from 10 to 100 % saturation. Suitable concentration 

of AS solid was added to the supernatant, and then 

centrifuged under cooling for 20 min at 8000 g. The 

precipitate was collected with a minimum quantity (5 

ml) in 0.1 M phosphate buffer (pH 7.0). The 

precipitate fraction was dialyzed in the same buffer 

using dialysis bag and kept in the refrigerator for 48 

hr. After the step of the dialysis bag the enzyme 

extracts were purified by method reported by [28] 

using Sephadex G-100 column successively (2.5 x 40 

cm) and eluted with same buffer at a flow rate of 0.7 

ml min-1. Five ml fractions were collected and 

assayed for enzyme activity and protein. 

Characterization of purified protease enzyme 

Optimum pH 

The pure enzyme activity was determined of the 

optimum pH by replacing 0.1 M citrate phosphate 

buffer (pH 5- 6), 0.1 M phosphate buffer (pH 7- 8), 

0.1 M Tris-HCl buffer (pH 9) and glycin-NaOH 

buffer (pH 10), according to [22] 

Optimum temperature 

The pure enzyme activity was determined of the 

optimum temperature by incubating the reaction 

mixture of the protease assay at different 

temperatures ranging from 10 to 100 °C for 10 min. 

Effect of calcium chloride and sodium chloride 

concentrations 

The effect of the presence of various 

concentrations of CaCl2 which ranged from (0 -50 

mM) and NaCl which ranged from (0 -16 %) on 

purified protease activity was studied. The activity 

was measured under standard assay condition and the 

relative activity was calculated as the percentage of 

activity remaining after incubation with various 

concentrations of CaCl2 and NaCl. 

Ras cheese manufacture and analysis 

Ras cheese was manufactured out as illustrated 

by [29] with some modifications from the prepared 

milk. Cheese milk was heated 63±2 °C for 30 

minutes, and cooled to 32 °C, then divided into five 

portions: the first portion was acted as a control 

(without enzyme). Two enzymes were applied first 

extracted from bromelain that was used in 

proportions 0.06 and 0.08 (T1 and T2) respectively, 

while the second one from S. nigram which also used 

in proportions 0.06 and 0.08 (T3 and T4) 

respectively. The other steps of Ras cheese were 

followed. Storage of cheese was carried out for 120 

days at room temperature and cheese was analyzed 

when fresh, and after 60 and 90 and 120 days of 

storage period. 

Cow’s milk was analyzed for fat, protein, and 

total solid by milk Oscan (Model 133B; N. Foss 

Electric, Hillerød, Denmark). The same components 

were analyzed in Ras cheese samples such as TN, SN 

and ash contents, according to according to [30]. The 

pH values were estimated using a pH meter (Digital 

pH meter M41150) equipped with a combined glass 

electrode. The tiratable acidity was estimated as 

lactic acid % according to [31]. Salt content was 

estimated using the Volhard method, according to 

[32]. TVFA were determined by the distillation 

method described by [33]. The hardness, 

cohesiveness, Springiness, gumminess and 

Chewiness of fresh Ras cheese were tested using 

Instron Universal Testing Machine (Model 4302, 

Instron Corporation, Canton, MA) according to the 

procedure of [34], and load cell of 100 N. Total 

bacterial count (TC), and molds and yeasts (M&Y) 

were measured as recommended in Standard 

Methods for the Examination of Dairy Product 

(1993) [35]. Ten panelists evaluated the resultant Ras 

cheese for appearance, body and texture, and flavor, 

according to [36]. The results were statistically 

analyzed using [37]. However, the significant 

differences among means were tested using 

Duncan’s Multiple Range Test. 

Results and Discussion 

Activity of plant extracted enzyme under different 

buffering conditions 

For the extraction of the protease, fruit of S. 

nigrum and Pineapple plants in distilled water pH 7.0 

and three extractions buffers (Tris pH 7.0, phosphate 

pH 7.0 and citrate phosphate pH 7.0 (0.1 M)), to 

select the most one with a high activity reasonably . 

The results of the effect of extraction methods on the 

protease activity are presented in (Table 1). 

Extraction of fruits of S.nigrum and Pineapple  plants 

with 0.1 M phosphate pH 7.0 gave the highest 

protease activity (2.61 and 0.86 U/ml) , and Specific 

activity (12.42 and 4.30) respectively, compared to 

the other buffers. The dist. water, acetate and citrate 

gave the highest specific activity were 5.94, 7.92 and 

7.34 to protease from S. nigrum and 2.92, 4.29 and 

3.77 to protease from Pineapple respectively. The 

results obtained agree with [38] reported that the 

extraction of bromelain enzyme activity underwent 

ultrafiltration from pineapple juice, All assays were 

carried out at pH 7, and results gave the best relative 

activity of bromelain between 85 and 87 % under 

operating condition. 

Purification step of protease enzymes 

Ammonium sulfate Precipitation  

A preliminary ammonium sulfate saturation 

fractionation on protease enzyme activity from S. 
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nigrum and Pineapple fruit. Ammonium sulfate 

fractionation was used in this study, a first one step 

to purification the enzymes, where extract the tow 

crude enzymes of the same buffer that was selected 

from the previous step was using different 

concentrations from ammonium sulfate (0–90 % 

saturation). The results showed that, the highest 

protease activity at 60 % and 70 % saturation from S. 

nigrum  and pineapple, respectively, specific activity, 

total activity,  Sp. protease activity, yield (%) and 

rate purification (Table 2 and 3) although. Where it 

was found the saturation of AS greatly affected 

protease activity (PA), specific activity, total activity, 

Sp. PA, yield (%) and RP. The results showed that 60 

% saturation in (Table 2) gave the high PA (8.11 

U/ml), specific activity (15.30), total activity 

(81.10U/ml), yield (62.14 %) and RP (1.23) for 

protease from S. nigrum. On the other hand, In 

(Table 3) the range of 70% was selected for potential 

purification of the protease enzyme from pineapple 

plant, where it was given the highest protease activity 

(2.61 U/ml), specific activity (5.43), total activity 

(26.10 U/ml), yield (60.69 %) and PA (1.07).These 

results are in conformity with the findings of [38-39] 

who found the best protease activity at saturation of 

40-60 %. Also, [40-42] reported the highest protease 

activity when the enzyme was precipitated by 

ammonium sulfate with 50-70 % saturation. 

Gel filtration 

 In other step, the purified protease enzyme from 

S, nigrum and pineapple fruit by Gel filtration in a 

column chromatographed of Sephadex G-100, and 

the purification showed at fraction 20 and 30 only 

one peak, respectively, as shown in (Table 2 & 3 and 

Fig. 1 & 2) and which was obtained when the 

collection fraction from dialyzed was loaded on to 

Sephadex column equilibrated with the same buffer. 

Purification of the enzyme from S.nigrum and 

pineapple fruit using different purification means 

resulted in 7.28 and 4.80 rate purification with a 

yield of 17.35  and 19.76 %, while specific activity 

of 90.60 and 24.28 respectively. 

A simple purification to enzymes procedure was 

developed in this study to give a high active and 

stable enzyme from S, nigrum and pineapple fruit. 

Results are in agreement with [39] reported that the 

protease from Bacillus licheniformis gave 33 rate 

purification with a yield of 20 %. Also [42] reported 

the bromelain from pineapple gave rate purification 

5.74 and yield 85 %. [19] Found that the protease 

from pineapple fruit to rate purification 1.98 and 

yield 114.03 %.  [43] Reported several proteolytic 

bands and one diffuse proteolytic band from in 

Albizia seed and sunflower seed extract, respectively. 

However, the findings of [44], who concluded that 

two peaks with proteolytic activity, were eluted from 

purification of Jacaratia corumbensis and Papaya 

(Carica papaya). The variation in peak number is 

mainly due to protein content of different values or 

separation conditions. 

Characterization of Partial purified protease 

enzymes  

Optimum pH 

The activity of enzymes is always affected 

significant  by pH, from the results it was found that, 

the proteolytic activity of enzymes retains its activity 

in the pH range of 5.0 to 10, and highest purified 

protease activity from S. nigrum and pineapple fruit 

were observed at pH 7 and 8 respectively (Fig. 3). 

The results of this study agreed with observed [45] 

mention that, slight reduction in bromelain activity at 

pH 7, Similar behavior of optimum pH was reported 

for protease enzyme from Bacillus subtilis MTCC 

10422; the enzyme optimal activity at pH 6.0. Also, 

the proteolytic enzyme retains its activity towards 

denatured casein in range of (pH 6.0 - 9.0), and 

highest proteolytic activity at pH 8 [46 – 48][38 & 

39] found that the bromelain activity underwent 

ultrafiltration from pineapple juice. All assays were 

carried out at pH 7 and 7.5. Also [49] showed the pH 

optima of 6.0, 6.2 and 8.0, respectively. Proteolytic 

activity similar behavior of optimum pH also the 

optimum activity is observed at pH 9.5 and enzyme 

retains its activity towards denatured casein in the pH 

range of 6.0 to 10.0, was reported by [50].  

Optimum temperature 

     The results obtained in (Fig. 4) showed the 

different temperatures of range from 10 to 100 °C 

and effect on protease activity from S. nigrum and 

pineapple fruit. The protease enzyme activity 

increased as the increased of temperature from 20 to 

50 and 60 °C respectively. The optimal of 

temperature for the protease activity was also 

investigated. The highest protease activity of purified 

was at 50 and 60 °C for both enzymes respectively. 

The rapidly decreased increased for activity with 

increased of temperature higher than 60 °C due to 

effect of thermal denaturation of the protein. These 

results to protease activity are in agreement with the 

protease which showed the maxim activity at 55°C 

and produced by Nocardiopsis sp., [46, 47 and 49] 

reported that, the optimum activity is observed at 

temperature 50 
o
C, and proteolytic activity increased 

as the reaction temperature increased from 10 to 50 

°C. The maximum protease was recorded at 65 °C 

for Rhizomucor miehei [51]. [38 and 45] reported 

that the bromelain enzyme obtained was pH 7, and 

between 30 and 40 °C were the best conditions. The 

optimum temperature for protease enzyme using in 

manufacturing of cheese is 40 °C as at this enzyme 

can retain its high activity, and the optimum 

temperature to proteolytic activity is 50 
o
C, which is 

also an optimum temperature for most of the 

thermophilic of lactic acid bacteria. Therefore, in this 

aspect this enzyme is superior over many other 

protease enzymes whose optimum activity is at a 
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high temperature, which lead to speed of curd 

stiffening and makes cutting of curd difficult and the 

occurrence of defects in cheese during ripening, this 

results was in agreement with that observed with [47] 

Where it was found the optimum temperature of 

protease ranged from 40 to 50 °C. 

Effect of CaCl2 concentrations  

     Calcium chloride is an important factor in cheese 

making. Addition of calcium chloride to milk prior to 

curdling was found to favor not only the rate of 

reaction but also the extraction of clear whey, 

concentrations of CaCl2 may be added to study this 

effect, and CaCl2 was added in different 

concentrations from 1 to 50 mM on partially purified 

protease activity of S. nigrum and pineapple fruit. As 

shown in (Fig. 5) indicated that increasing the 

concentration of calcium chloride with increasing 

proteolytic activity even 10 and 20 mM calcium 

chloride, respectively, then the enzyme activity 

decreases gradually with increasing the concentration 

of calcium chloride up to 25 mM and then a sharp 

decline occurred in the activity of the enzyme up to 

50 mM. These results show similar behavior with 

[46] indicated that increasing the concentration of 

calcium chloride with increasing proteolytic activity 

even 20 mM calcium chloride, then the enzyme 

activity decreases gradually with increasing the 

concentration of calcium chloride up to 40 mM. Also 

[44] reported that, the protease activity increased 

with increasing calcium chloride concentration. 

Protease activity decreased at 35 mM of 

concentration, probably due to the saturation of 

negative residues of micelles at increasing Ca
+2

 

concentrations or the increase of ionic force [52]. 

Effect of Sodium chloride concentrations  

     Usually using the Sodium chloride during the 

making of cheese and ripening in Egypt because it is 

used as a preservative to protect milk from spoilage 

by various microbial. Different concentrations of 

sodium chloride from (0-16 % NaCl) were used in 

this study on partially purified protease activity of S. 

nigrum and pineapple fruit. Results showed The 

enzyme activity remained constant until the 

concentrations of 3 and 2 %, respectively, As shown 

in (Fig. 6) the results indicated that increasing the 

concentration of sodium chloride with increasing 

protease activity even 3 and 2 % sodium chloride, 

respectively, then the enzyme activity decreases 

gradually with increasing the concentration of 

sodium chloride and then a sharp decline in the 

activity of the enzyme up to 16 % occurred. The 

results agreement with the results obtained by [45-

46] indicated that increasing the concentration of 

sodium chloride with increasing proteolytic activity 

even 2 % sodium chloride, then the enzyme activity 

decreases gradually with increasing the concentration 

of sodium chloride and then a sharp decline in the 

activity of the enzyme up to 16 % occurred. [14] 

Indicated that with increasing sodium chloride 

concentration the protease activity decreased. [53] 

Found that addition of NaCl to milk resulted in a 

marked high decrease in protease activity. Sodium 

chloride was reported to maybe decrease the rate of 

the enzymatic reaction and also the coagulation of 

renneted micelles [54]. 

Effect of enzyme concentration  

    Enzyme activity is affected by increasing its 

concentration, the effect of the enzyme activity by 

different concentrations namely from 0.1 to 1.1 (ml 

enzyme / 2 ml casein) on the substrate was studied. 

From the results (Fig. 7) it can be deduced that there 

was a parallel relationship existed between the 

enzyme concentration and proteolytic activity, that 

is, the higher the concentration of the enzyme, the 

greater the activity. There was a change in the 

proteolytic parameters with the concentration of the 

enzyme [46 and 55]. The protease activity protease 

enzymes from S. nigrum and pineapple fruit enzyme 

was highly increased with increase in enzyme 

concentration. 

Chemical composition of Ras cheese  

      The composition of cheeses samples determined 

during ripening period is presented in (Table 4). All 

treatments retained more moisture than control 

except Ras cheese supplemented with 0.08 % of 

bromelain enzyme (T2). It was also reported that the 

moisture content of the cheese treatments decreased 

with the increase in the percentage of the enzymes. 

The moisture in all cheese treatments decreased 

during repining. In all cases, control cheese had more 

pH and on the contrary less acidity values as 

compared to Ras cheese supplemented with 

bromelain or S. nigrum enzymes (T1-T4), 

respectively. The pH values gradually decreased 

under the action of lactic acid starter activity in 

converting lactase sugars into lactic acid during 

ripening. Total nitrogen content of all cheese 

treatments increased by supplemented with 0.08 % of 

bromelain enzyme, 0.06 and 0.08 % of S. nigrum but 

decreased with 0.06 % of bromelain enzyme, and the 

lowest total nitrogen content was in the control 

sample. On the other hand, the equivalent total 

nitrogen increased as the ripening period extended. 

The loss of water and the rise in the cheese's total 

solids are the causes of the apparent increase. Results 

in Table (4) mention that, the level of SN and TVFA 

in the control sample were significantly lower than 

those of the respective other treated cheeses but were 

increased during ripening period of cheese in all 

treatments. The ash content represents mainly the salt 

content of the cheese, as well the minerals from the 

milk captured into the cheese. Very slight increase of 

salt concentration for treatments as a result of 

ripening the increase in due to the different in total 

solid content of the cheese. Fresh and ripened cheese 

contained (4.39 / 4.72), (4.48/4.69), (4.52/ 4.79), 
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(4.56/ 4.81) and (4.62 and 4.85) cheese for control, 

T1, T2, T3and T4 treatments respectively, these 

results are similar to what was mentioned [56] where 

indicated that the level of soluble nitrogen, non-

protein nitrogen and TVFA in the control sample 

were lower than the other treatments. The soluble 

nitrogen (SN) is considered very an important index 

for cheese ripening as it reveals the rate of 

proteolysis of protein [57]. The proteolysis of protein 

is directly related to the texture, test and flavor 

during the storage and ripening of cheese .The 

partially purified protease enzyme using in 

manufactured of Ras cheese had higher SN content 

from the control treatment in both fresh time and 

after the ripening of cheese for 120-day. This might 

be due to the high rate of degree proteolysis caused 

by purified proteases. It was observed that in both 

cheese treatments, the SN content was significantly 

increased (P ≤ 0.05) during the ripening time. This 

might be due to increasing the degree of proteolysis 

rate throughout the storage period. Similar 

observations were reported by other authors [57]. 

The rate of TVFA accumulation increased with 

increasing the time of ripening in both control and 

treatments with the partially purified protease. Other 

authors also noticed a gradual increase in TVFA 

contents during the ripening time which might be due 

to increasing the lipolysis degree [58]. And this could 

be due to the high lipolytic in cheese during ripening 

time. This was consistent with the results of other 

authors [59 and 60].   

Textural profile analysis 

Table 5, shows the calculated rheological 

parameters of Ras cheese treatments which contain 

different concentrations from plant protease enzyme 

compared to those of control cheese when fresh and 

after 120 days old Ras cheese Hardness (N), 

Cohesiveness (area B/A), Springiness (mm), 

Gumminess (N) and Chewiness (N.mm) took the 

same trend between all treatments that were 

increased by increasing the ripening period. Fresh 

Ras cheese supplemented with 0.06 % of bromelain 

enzyme had lower hardness, springiness, gumminess, 

and chewiness and higher cohesiveness than the 

control. This was not correlated with the moisture 

content, but correlated with type and percentage of 

enzyme. In general, during the first 120 days of 

ripening, values for the parameters tended to increase 

gradually at rates that were influenced by moisture 

loss. These results agree with that reviewed by [56] 

[61-63], and are partially confirmed by those results 

of [64-66]. Also [67] found that the low moisture 

content during ripening lade to increase a 

consequence hardness significantly.  

Microbiological analysis 

     The results of microbial (log cfu/ml) counts (total 

count, total coliform group, and yeasts and molds) of 

Ras cheese treated with different protease 

concentrations during storage at room temperature 

for 120 days are presented in (Table 6). The data 

shows the mean values of some microbiological 

properties of Ras cheese treated with different 

protease concentrations. The results indicated that in 

fresh storage, the total counts were 6.13, 6.14, 6.29, 

6.38, and 6.14 log cfu/g and then decreased for all 

treatments at the end of the ripening period: 5.86, 

5.86, 5.72, 5.80, and 5.77 log cfu/g for control, T1, 

T2, T3, and T4, respectively, as a result of the Ras 

cheese's ageing and dry salting. [68] Found that the 

total counts decrease in the cheese samples that have 

been matured for 3 months (2.05 x10
5
 ± 1.0

3
 x10

5
). 

According to [69], LAB was found to be 8×10
7
 in 

fresh of enzyme modified Ras cheese slurry. In other 

enzyme modified Ras cheese slurry, LAB count 

ranged from 9.6 ×10
5
 to 2× 10

8
. 

On the other hand, in all treatments of Ras cheese 

treated with different protease concentrations, molds 

and yeasts were not detected in the fresh product or 

after 30 days at temperature 14 ℃, whereas they 

appeared after 60 days and increased up to 120 days 

of storage at temperature 14 ℃  in all treatments. 

Additionally, their counts at the end of the storage 

period were 5.08, 5.10, 4.62, 5.36, and 4.60 log cfu/g 

for control, T1, T2, T3, and T4, respectively. Also, 

[69], who indicated that by examination of enzyme 

modified Ras cheese for yeasts and molds, data 

revealed that the counts were decreased after 2 weeks 

of the storage period for all treatments. While 

coliform bacteria and spore forming were not found 

in all treatments of Ras cheese treated with different 

protease concentrations during the storage period at 

room temperature, this is due to the hygienic 

conditions set during the process, according to [70]. 

Sensory evaluation of Ras cheese  

The sensory attributes of Ras cheese are the most 

important criteria that determine demand consumer 

and increase the acceptability demand on this 

commodity. The current section of the study deals 

with the evaluation of these sensory attributes using 

persons from dairy department. National research 

centre, as panelists representing Product judging 

panel. 

In (Table 7). Appearance the first parameter that 

the consumer experience when tasted the products 

and the final score is 10 points. Indicates that during 

the whole storage period (120 days) all treatments of 

Ras cheese got the acceptable score significantly (p≤ 

0.05). The corresponding scores ranged between 7.82 

for T2 with 0.08 % protease from  Pineapple to 8.72 

for T1  with 0.06 % at the end of the storage period, 

and  little change in the color was observed, which 

was still in the acceptable score range. The change in 

color may be due to a loss a little moisture. However, 

after 120 days, T1 sample with got the high score 

significantly (p≤ 0.05) comparison to other samples. 
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In this parameter the whole score is 40 points. 

The Body &Texture of Ras cheese is very important 

parameter that makes the consumer prefer it. (Table 

7) indicate that these parameters that the texture of 

all samples was acceptable significantly (p≤ 0.05) at 

the fresh and the end of the ripening period. 

However, we observed significant differences (p≤ 

0.05) in texture among the treatments, where the T1 

with concentration 0.06% protease from  Pineapple  

most acceptable (37.42), followed by samples with 

concentration 0.08 %  got a score (35.09) at their end 

ripening period. The reason may be due to the 

concentration of purified protease from Pineapple 

extract in the samples with a loss of a little moisture, 

which leads to an increase in the smoothness of 

texture. 

     In this parameter regarding flavor, the whole 

score is 50 points in (Table 7). Indicates that cheese 

samples with all concentrations at the zero were 

acceptable significantly (p≤ 0.05) comparison control 

treatment and T1 got high score at fresh time 

comparison with other treatments. On the other hand, 

preference increases in flavor for all cheese samples 

during ripening period until the end of storage.  

Over all, putting the three evaluations (appearance, 

texture and flavor) all together in (Table.7) we end up 

with a final conclusion which indicates that all 

samples at zero time got preferred score significantly 

(p≤ 0.05). On the other hand, increase in all attributes 

during ripening period, and after storage for 120 days, 

the T1 sample maintained the preferred status (91.61) 

followed by the score 89.83, 86.42, 85.16 and 84.99 

for T3, T2, T4 and control sample, respectively. There 

were significant differences (p≤0.05) between all 

samples during the storage period. These results were 

in agreement with [71]. 

 

Conclusion 

Generally the results obtained lead to the 

conclusion that, the protease enzyme from a fruit of 

Solanum nigrum and Pineapple can be considered, to 

be a promising enzyme source for accelerating 

cheese ripening. However, the production of these 

enzymes should be increased. The better method to 

add protease is adding 0.06% to cheese curd; 

Because It reduces the period required for Ras cheese 

ripening to 90 days instead of 120 days without any 

defects in cheese properties. Ample scope remains 

for increasing the proteolysis enzymes production by 

using the Roots, stems, leaves and fruits of plants 

producing these enzymes, by purification methods to 

this enzymes, Since it does not give the bitter taste in 

the cheese manufactured, and This reduces 

manufacturing costs for both producers and 

consumers and would be economical. 
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TABLE 1. proteases enzyme activity of plant extracts under different buffer conditions. 

Type of buffers 

(0.1 M) 
pH 

S.nigrum 

(U/ml) 

Pineapple 

(U/ml) 

PC 

(mg/ml) 

S. nigrum 

 

PC 

(mg/ml) 

Pineapple 

Specific 

S. nigrum 

Specific 

Pineapple 

distilled water 7.0 1.13 0.41 0.19 0.14 5.940 2.92 

Tris maleate 7.0 2.06 0.73 0.26 0.17 7.921 4.29 

Phosphate 7.0 2.61 0.86 0.21 0.20 12.42 4.30 

Citratec Phosphate 7.0 2.13 0.68 0.29 0.18 7.344 3.77 

PC. Protein content 
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TABLE 2.Purification steps of protease enzyme from Solanum nigrum fruit using ammonium sulfate and gel filtration 

Purification steps Volume 

(ml) 

Protease 

(U/ml) 

PC 

(mg/ml) 

Total 

Activity 

Total 

PC 

Sp. 

Protease 

Yield 

(%) 

Rate 

purification 

Crude enzyme 

Homogenate 

50 2.61 0. 21 130.5 10.5 12.43 100.0 1.00 

Ammonium sulfate 

saturation (60%) 

10 8.11 0.53 81.10` 5.30 15.30 62.14 1.23 

Sephadex G -100 5 4.53 0.05 22.65 0.25 90.60 17.35 7.28 

 

PC. Protein content. Sp. Specific activity 

 

TABLE 3. Purification steps of protease enzyme from pineapple fruit using ammonium sulfate and gel filtration 

Purification Steps Volume 

(ml) 

Protease 

(U/ml) 

PC 

(mg/ml) 

Total 

Activity 

Total 

PC 

Sp. 

Protease 

Yield 

(%) 

Rate 

purification 

Crude enzyme 

Homogenate 

50 0.86 0.17 43.00 8.50 5.051 100.0 1.00 

ammonium sulfate 

saturation (70%) 

10 2.61 0.48 26.10 4.80 5.437 60.69 1.07 

Sephadex G -100 5 1.70 0.07 8.50 0.35 24.28 19.76 4.80 

PC. Protein content. Sp. Specific activity 

 

 

TABLE 4. Changes of chemical composition of Ras cheese treated with different proteases concentrations 

Parameter 

Storage 

period 

(Days) 

Treatments 

Control T1 T2 T3 T4 

Moisture 

(%) 

 

Fresh 42.38a
±0.08 43.34a

±0.47
 41.18a

±0.74
 44.05a

±0.62
 42.71a

±0.62
 

30 41.86ab
±0.27 42.15b

±0.57
 39.97b

±0.24
 42.19b

±0.27
 41.98b

±0.27
 

60 40.56b
±0.82

 39.34c
±0.33

 39. .13 c
±0.19

 41.92c
±0.22

 41.58c
±0.22

 

90 39.46c
±0.56

 38.75d
±0.52

 38.17d
±0.48

 40.45d
±0.56

 40.28d
±0.56

 

120 37.55d
±0.49

 38.26d
±0.04

 36.47e
±0.67

 38.51e
±0.77

 39.17e
±0.77

 

SE  0.29 0.25 0.29 0.30 0.30 

pH 

 

Fresh 5.85a
±0.03

 5.79a
±0.01

 5.81a
±0.01

 5.75a
±0.01

 5.69a
±0.01

 

30 5.50b
±0.04

 5.43b
±0.04

 5.39b
±0.01

 5.42b
±0.55

 5.45b
±0.55

 

60 5.09c
±0.04

 5.24c
±0.10

 5.23c
±0.12

 5.06bc
±0.02

 5.09bc
±0.02

 

90 4.89d
±0.10

 4.65d
±0.10

 4.73d
±0.07

 4..65bc
±0.03

 4..69bc
±0.03

 

120 4.51e
±0.08

 4.47e
±0.02

 4.42e
±0.01

 4.36c
±0.01

 4.04c
±0.01

 

SE  0.039 0.06 0.035 0.059 0.059 

Titratable 

acidity 

(%) 

Fresh 0.90e
±0.01

 0.86e
±0.03

 0.87e
±0.01

 0.82e
±0.01

 0.85e
±0.01

 

30 1.10d
±0.04

 1.14d
±0.09

 1.24d
±0.04

 1.14d
±0.10

 1.28d
±0.10

 

60 1.43c
±0.15

 1.62c
±0.20

 1.60c
±0.04

 1.75c
±0.20

 1.82c
±0.20

 

90 1.72b
±0.13

 1.91b
±0.02

 1.86b
±0.10

 1.91b
±0.02

 202b
±0.02

 

120 2.15a
±0.07

 2.27a
±0.06

 2.18a
±0.05

 2.32a
±0.05

 2.26a
±0.05

 

SE  0.057 0.039 0.038 0.14 0.14 

TN (%) 

Fresh 3.52e
±0.07

 3.44d
±0.19

 3.81d
±0.10

 3.55e
±0.11

 3.77e
±0.11

 

30 3.88d
±0.08

 3.86c
±0.18

 3.94c
±0.06

 3.82d
±0.03

 3.93d
±0.03

 

60 4.03c
±0.03

 3.95bc
±0.07

 4.03c
±0.04

 3.99c
±0.06

 3.96c
±0.06

 

90 4.11b
±0.03

 4.13b
±0.11

 4.21b
±0.04

 4.21b
±0.06

 4.17b
±0.06

 

120 4.15a
±0.05

 4.28a
±0.04

 4.38a
±0.13

 4.32a
±0.04

 4.45a
±0.04

 

SE  0.034 0.078 0.048 0.039 0.039 

SN (%) 

Fresh 0.24e
±0.02

 0.34e
±0.02

 0.39d
±0.05

 0.47d
±0.05

 0.57d
±0.05

 

30 0.33d
±0.02

 0.37d
±0.08

 0.49d
±0.05

 0.61c
±0.01

 0.60c
±0.01

 

60 0.42c
±0.01

 0.68c
±0.05

 0.68c
±0.06

 0.77c
±0.06

 0.75c
±0.06

 

90 0.65b
±0.04

 0.85b
±0.06

 0.97b
±0.07

 1.023b
±0.05

 1.10b
±0.05

 

120 0.84a
±0.03

 0.92a
±0.03

 1.18a
±0.03

 1.22a
±0.05

 1.28a
±0.05

 

SE  0.013 0.033 0.033 0.027 0.027 

TVFA Fresh 14.00e
±2.0

 16.66e
±1.5

 16.11 d
±3.1

 17.45d
±3.1

 16.67d
±3.1
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Parameter 

Storage 

period 

(Days) 

Treatments 

Control T1 T2 T3 T4 

(0.1 ml NaOH/ 

100g) 

30 15.33d
±2.5

 20.33d
±2.5

 21.00c
±2.7

 22.02c
±1.6

 22.47c
±1.6

 

60 20.34c
±2.5

 24.00c
±2.0

 21.66b
±8.3

 23.10b
±2.2

 27.00b
±2.2

 

90 22.00b
±2.0

 25.34b
±6.4

 24.33b
±5.6

 25.69a
±2.9

 28.33a
±2.9

 

120 23.00a
±3.6

 26.33a
±3.0

 26.00a
±2.3

 29.40a
±2.3

 32.00a
±2.3

 

SE  1.49 2.04 2.87 3.44 3.44 

Ash 

(%) 

Fresh 4.39d
±0.02

 4.48d
±0.02

 4.52d
±0.02

 4.56d
±0.03

 4.62d
±0.03

 

30 4.46c
±0.03

 4.49d
±0.02

 4.59c
±0.04

 4.59c
±0.04

 4.63c
±0.04

 

60 4.62b
±0.03

 4.56c
±0.02

 4.64c
±0.03

 4.66b
±0.03

 4.72b
±0.03

 

90 4.63a
±0.03

 4.64b
±0.04

 4..69b
±0.04

 4.68a
±0.07

 4.72a
±0.07

 

120 4.72a
±0.2

 4.69a
±0.03

 4.79a
±0.07

 4.81a
±0.02

 4.85a
±0.02

 

SE  0.016 0.017 0.026 0.025 0.025 

Control, Ras cheese without protease enzyme, Ras cheese supplemented with 0.06, 0.08% for each of the protease 

enzyme from the bromelain (T1 and T2) and Solanum nigrum (T3 and T4), respectively. SE, standard error 

 

 

TABLE 5. Textural profile analysis of Ras cheese treated with different proteases concentration. 

 

  Treatments Ripening Period 

(day) 

Textural 

properties 
T4 T3 T2 T1 Control 

6.85c
±0.02

 6.89c
±0.08

 6.53c
±0.01

 5.87c
±0.073

 6.46c
±0.03

 
fresh  

Hardness 

N 
10.09b

±0.08
 11.06b

±0.05
 10.85b

±0.02
 12.46b

±0.08
 11.82b

±0.08
 

60 

12.68a
±0.01

 13.35a
±0.02

 13.56a
±0.07

 14.29a
±0.09

 15.31a
±0.25 120 

0.066 0.27 0.082 0.09 0.014  SE 

0.419b
±0.01

 0.432c
±0.02

 0.429b
±0.027

 0.460b
±0.015

 0.436b
±0.013

 
fresh  

Cohesiveness 

(B/A area) 
0.538a

±0.02
 0.570b

±0.011
 0.525a

±0.018
 0.531a

±0.021
 0.601a

±0.016
 

60 

0.592a
±0.023

 0.669a
±0.017

 0.586a
±0.019

 0.595a
±0.023

 0.676a
±0.02

 
120 

0.018 0.11 0.21 0.037 0.014  SE 

0.772c
±0.021

 0.730c
±0.41

 0.672b
±0.02

 0.733b
±0.033

 0.822b
±0.018

 
fresh  

Springiness 

Mm 
0.814b

±0.072
 0.832b

±0.53
 0.707a

±0.02
 0.768b

±0.031
 0.882b

±0.02
 

60 

0.916a
±0.033

 0.907a
±0.051

 0.759a
±0.02

 0.821a
±0.025

 1.042a
±0.021

 
120 

0.017 0.014 0.012 0.013 0.12  SE 

2.87c
±0.033

 2.98c
±0.072

 2.80c
±0.027

 2.68c
±0.041

 2.83c
±0.022

 
fresh  

Gumminess 

N 
5.44b

±0.028
 6.30b

±0.063
 5.33b

±0.021
 6.62b

±0.029
 7.06b

±0.027
 

60 

7.35a
±0.021

 8.95a
±0.071 8.02a

±0.023
 8.54a

±0.035
 10.36a

±0.034
 

120 

0.11 0.12 0.09 0.088 0.011  SE 

2.22c
±0.043

 2.18c
±0.021

 1.88c
±0.033

 1.96c
±0.08

 2.31c
±0.021

 
fresh  

Chewiness 

N/mm 
4.43b

±0.034
 5.24b

±0.028
 3.77b

±0.048
 5.08b

±0.06
 6.22b

±0.029
 

60 

6.72a
±0.052

 8.12a
±0.029

 6.09a
±0.09

 7.01a
±0.03

 10.69a
±0.032

 
120 

0.061 0.55 0.024 0.043 0.078  SE 

Control, Ras cheese without protease enzyme, Ras cheese supplemented with 0.06, 0.08% for each of the protease enzyme 

from the bromelain (T1 and T2) and Solanum nigrum (T3 and T4), respectively. SE, standard error 

 

 

TABLE 6. Microbial counts of Ras cheese treated with different proteases concentration during storage for 120 days. 

Microbial 

(log cfu/g) 

 

Treatments 

Storage period (day) 

0 30 60 90 120 SE 

 

 

Total count 

Control 6.13a
±0.04 6.08a

±0.02 6.01a
±0.09 5.91a

±0.02 5.86b
±0.04 0.34 

T1 6.14a
±0.12 6.09a

±0.14 6.02a
±0.11 5.94b

±0.11 5.86b
±0.13 0.49 

T2 6.29a
±0.13 6.23a

±0.10 6.15b
±0.09 5.91b

±0.12 5.72c
±0.11 0.43 

T3 6.38a
±0.10 6.22a

±0.09 6.01b
±0.07 5.92b

±0.08 5.80b
±0.10 0.31 

T4 6.14a
±0.11 6.09a

±0.13 6.00a
±0.09 5.89b

±0.08 5.77b
±0.11 0.30 

 

 

Mold & yeast 

Control ND ND 4.86b
±0.09 4.94b

±0.07 5.08a
±0.09 0.40 

T1 ND ND 4.88b
±0.08 4.99a

±0.07 5.10a
±0.09 0.42 

T2 ND ND 4.45b
±0.08 4.54a

±0.11 4.62a
±0.09 0.40 

T3 ND ND 4.77c
±0.05 5.17b

±0.07 5.36a
±0.08 0.40 

T4 ND ND 4.52a
±0.11 4.48a

±0.10 4.60a
±0.09 0.41 

Control, Ras cheese without protease enzyme, Ras cheese supplemented with 0.06, 0.08% for each of the protease enzyme from the bromelain 

(T1 and T2) and Solanum nigrum (T3 and T4), respectively. SE, standard error 

TABLE 7. Sensory evaluation of Ras cheese treated with different proteases concentration 

 Storage Treatments 
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Characteristics period 

(days) 

Control T1 T2 T3 T4 

 

 

Appearance 

( 10 points) 

 

Fresh 6.49c
±0.43 

7.06d
±0.10

 6.86d
±0.24

 6.79d
±0.26

 6.46d
±0.26

 

30 6.87bc
±0.16 

7.47c
±0.15

 7.41c
±0.20

 7.28c
±0.15

 6.94c
±0.15

 

60 
7.29b

±0.30 
7.67b

±0.35
 7.67c

±0.08
 7.60b

±0.09
 7.26b

±0.09
 

90 7.84a
±0.12 8.45a

±0.06
 7.72b

±0.23
 7.78a

±0.04
 7.45a

±0.04
 

120 8.23a
±0.10

 8.72a
±0.08

 7.82a
±0.09

 8.60a
±0.04

 7.93a
±0.04

 

SE  
0.15 

0.10 0.10 0.084 0.084 

 

Body and 

texture 

(40 points) 

 

Fresh 31.68b
±01.10 34.55d

±0.74
 33.56b

±0.74
 32.55b

±1.26
 32.21b

±1.26
 

30 32.16b
±1.23 34.89cd

±0.45
 33.89b

±0.81
 32.89b

±1.23
 32.22b

±1.23
 

60 33.44ab
±0.64 35.61bc

±0.48
 34.28b

±0.24
 33.94a

±0.82
 33.28a

±0.82
 

90 34.26a
±0.02 36.36ab

±1.14
 35.36a

±0.02
 34.36a

±0.02
 34.03a

±0.02
 

120 34.29a
±0.55

 37.42a
±0.09

 35.09a
±0.09

 34.75a
±0.49

 34.42a
±0.49

 

SE  
0.48 

0.39 0.29 0.51 0.51 

 

Flavor 

( 50 points ) 

 

Fresh 39.34c
±0.69 41.67d

±0.78
 40.67c

±0.62
 41.01b

±0.43
 40.01b

±0.43
 

30 40.84b
±0.16 43.17c

±0.72
 42.17b

±0.46
 42.17b

±0.72
 40.51b

±0.72
 

60 42.04a
±0.98 44.38bc

±0.54
 42.71ab

±0.48
 44.71a

±0.84
 41.51a

±0.84
 

90 42.06a
±0.45 45.04b

±0.95
 43.71a

±0.86
 45.38a

±0.95
 42.38a

±0.95
 

120 42.47a
±0.48

 45.47a
±0.58

 43.81a
±0.67

 46.47a
±0.11

 42.81a
±0.11

 

SE  0.35 0.42 0.34 0.39 0.39 

 

Collective total 

score 

(100 points) 

 

Fresh 77.51c
±0.71 83.28c

±1.39
 81.09c

±0.28
 80.35b

±0.81
 78.68b

±0.81
 

30 79.87c
±1.22 85.83c

±1.12
 83.47b

±1.38
 82.34b

±1.55
 79.67b

±1.55
 

60 82.77b
±1.83 87.66b

±0.76
 84.66b

±0.62
 86.25a

±1.68
 82.05a

±1.68
 

90 84.16ab
±0.34 89.85ab

±2.09
 86.79a

±1.05
 87.53a

±0.89
 83.86a

±0.89
 

120 84.99a
±0.82

 91.61a
±0.59

 86.72a
±0.82

 89.83a
±0.38

 85.16a
±0.38

 

SE  
0.64 

0.75 0.52 0.67 0.67 

Control, Ras cheese without protease enzyme, Ras cheese supplemented with 0.06, 0.08% for each of the protease enzyme 

from the bromelain (T1 and T2) and Solanum nigrum (T3 and T4), respectively. SE, standard error 

 

 

 
 

Fig. 1. Gel filtration for the chromatography of protease activity from S. nigrum on a Sephadex G-100. 
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Fig. 2. Gel filtration for the chromatography of bromelain activity from pineapple on a Sephadex G-100. 

 

 

 

Fig.3. Effect of pH values on purified protease and bromelain enzymes 

 

 

 

Fig. 4. Effect of temperatures on purified protease and bromelain enzymes 



ADEL M. M. KHOLIF et al. 

Egypt. J. Vet. Sci.  

12 

 

 

Fig. 5.  Effect of Ca Cl2 concentrations on the purified protease and bromelain enzymes 

 

 

Fig. 6.  Effect of NaCl concentrations on the purified protease and bromelain enzymes 

 

 
Fig. 7. Effect of different concentration enzymes on the purified extract of protease and bromelain enzyme 
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 ذاو بعض انمستخهصات اننباتيةخس باستأإسراع تسوية انجبن انر

   3مـحمذ مـحمذ انمتونىو 3، منيره محمود بسيونى2ىعلا محـمذ عادل كامم شهب، 1*عادل محمود محـمذ خهيف

 يصش. -صٍضِ  -انذلى  –انًشكض انمٕيى نهبحٕد  –لسى عهٕو الأنببٌ 1
 يصش. -صبيعت انًُصٕسة  –كهٍت انضساعت  -لسى الأنبب2ٌ
 يصش. -انذلى  -يشكض انبحٕد انضساعٍت -يعٓذ بحٕد الإَخبس انحٍٕاَى  –لسى حكُٕنٕصٍب الأنببٌ 3

 

 انمهخص

َٔببث الأَبَبط, ٔانزي ًٌخهك انمذسة عهى انخحهم  Solanum nigrumحى انحصٕل عهى إَضٌى انبشٔحٍٍض يٍ رًبس َببث 

انبشٔحٍُى لاسخخذايّ فى إسشاع حسٌٕت انضبٍ انشأط. حٍذ حًج حُمٍت الاَضٌى عٍ طشٌك انخشسٍب انضضئً بٕاسطت كبشٌخبث 

افٍت انًخسهسهت ٪ عهى انخٕانً, يخبٕعًب ببسخخذاو حمٍُت  الاعًذة انكشٔيبحٕغش 70ٔ 60الأيٍَٕٕو نهضضء الأكزش َشبطًب بُسبت 

ضعفبً يع يحصٕل  4.80ٔ 7.28نهضضء الأكزش َشبطًب, ٔأشبسث انُخبئش إنى يعذل انخُمٍت كبٌ  sephadex G 100بٕاسطت 

ٔالأَبَبط, عهى انخٕانً. ٔٔصذ أٌ دسصت انحشاسة  Solanum nigrum٪ لاَضٌى انبشٔحٍٍض يٍ َببحبث  19.76ٔ 17.35

دسصت يئٌٕت. ٔأظٓش الإَضًٌٍٍ  80إنى  20ئٌٕت ٔكبٌ َشبط الإَضًٌٍٍ يسخمشًا عُذ دسصت ي 60ٔ  50انًزهى نلإَضًٌٍٍ ًْ 

. ٔأعطى حأرٍش كهٕسٌذ 9إنى  6.0بٍٍ  pH, ٔكبَج يسخمشة حًبيًب فً َطبق ٔاسع يٍ انـ 8ٔ  7انًزهى عُذ  pHدسصت انـ 

عهى  133.21ٔ  121.54مى حٕانً يهًٍٕل أعهى َشبط َسبً نلإَضًٌٍٍ يٍ انبشٔحٍٍض انًُ 20ٔ  10انكبنسٍٕو بخشكٍض 

٪ أعهى َشبط َسبٍم نلاَضًٌٍٍ يٍ انبشٔحٍٍض انًُمى عهى انخٕانى. ٔيٍ  2ٔ  3انخٕانى. كًب أعطى كهٕسٌذ انصٕدٌٕو بخشكٍض 

دساست حأرٍش حشكٍض الإَضٌى ًٌكٍ اسخُخبس ٔصٕد علالت يٕاصٌت بٍٍ َشبط انبشٔحٍٍض ٔحشكٍض الإَضًٌٍٍ عهى انخٕانً. ٔحى 

انضبٍ انشأط ٔرنك بإضبفت الإَضًٌٍٍ انًزكٕسٌٍ أعلاِ بخشكٍضاث يخخهفت, ٔلذ ٔصذ أٌ انضبٍ انشاط انًعبيم  حصٍُع

ببلإَضًٌبث انُببحٍت يحم انذساست لذ طٕسث بشٔحٍُبً لببلًا نهزٔببٌ أعهى, ٔسبْى إَضٌى انبشٔحٍٍض انُببحى انًضبف فً ححهم 

انزائب ٔالأحًبض انذٍُْت انطٍبسة يشحفعبً فً انضبٍ انًعبيم ببلاَضًٌٍٍ يٍ انكبصٌٍ ٔكبٌ انٍُخشٔصٍٍ انكهى ٔانٍُخشٔصٍٍ 

انبشٔحٍٍض, ٔأظٓشث انضبٍ انًعبيم ببلاَضًٌبث َكٓت أفضم ٔلبٕلًا أكبش يٍ انضبٍ انكُخشٔل. ٔكبٌ نضٌبدة يعذل انخحهم 

 انبشٔحًٍُ فً انضبٍ انًعبيم ببلإَضًٌبث علالت يببششة بإسشاع حسٌٕت انضبٍ انشأط

 , َببث الأَبَبط, إسشاع انخسٌٕت.Solanum nigrumَشبط إَضٌى انبشٔحٍٍض, انخُمٍت,  انكهمات انذانة:

 


