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ABSTRACT 

Plants may represent a potential source of antimicrobial compounds as evidenced by 

the huge studies dealing with antimicrobial activities of medicinal plants. However, 

Sudan possess an immense wealth of medicinal plants that is still unexploited. The 

present study was mainly conducted to investigate the antifungal of the most important 

and widely distributed Garad tree (Acacia nilotica L.) in the country. The extracts of the 

different parts of the tree were tested against the mycelial growth, mycelial weights and 

spore germination of two fungi (Penicillium italicum and Aspergillus niger). The 

inhibition zone and the radial growth methods were used for mycelial growth using PDA 

media. Extraction with different solvents confirmed that, Methanol, Diethyl ether, 

Acetone and the aqueous extracts were found highly effective in inhibiting growth of 

both fungi. The results also showed that the different tree parts had different effects with 

the extracts of both the tree bark and pods as the best effective. It is also clear that the 

extracts reduced both fresh and dry weights of mycelia of the two fungi. However, A. 

niger was found more sensitive to the extracts compared to P. italicum. The extracts 

reduced germination effectively, where only 23% and 37.7% of the spores of A. niger 

and P. italicum germinated, respectively, at the higher concentration of the extract 

(100mg/ml). It could be concluded that the extracts of Garad are highly effective as 

antifungal agents, specially the bark and pods of the tree. It could be recommended that 

the test should be carried on other microorganisms. 
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INTRODUCTION 

Since modern medicals have been beyond the financial reach of substantial proportion 

of the third world population, the use of plants as herbal medicine is emerging as safe 

and cheap alternative pharmaceuticals (Himmel et al., 1993; Legrand et al., 1993). 
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Factors such as easy availability of herbal remedies, accessibility to practioners at all 

times and places are encouraging.  

Plants have formed the basis for traditional medicine systems in most societies and 

have been used for thousands of years. It was estimated that there are 250000 – 500000 

species of plants on earth (Schultes, 1978; Borris, 1996).  

s inhabitants rely mainly ,of the world Today, the WHO has estimated that about 80%

on traditional medicines for their primary health care, where plant based systems still 

play a vital role in health care (Mullholand, 2000).   

There is some literature dealing with the medical practices of Sudanese people. Most 

of the studies done by El-Ghazali (1987) were integrating ethno- botanical, agro-medical 

and pharmacological studies of Sudanese flora in different parts of the country. Due to 

the wide diversity of botanical and large number of species, Sudanese medical plants can 

be considered as very promising candidates as bioactive agents.  

The Garad tree (Acacia nilotica), is one of most diverse of all the shrub species. It is a 

shrub that belongs to the family Fabaceae and the subfamily Mimosaceae and to the 

genus Acacia. The tree is called the Egyptian Mimosa in Egypt, the Garad in the Sudan 

and is referred to as Booni in Nigerian Yoruba language (Rahaman, 2009).     

Acacia has multiple benefits to human beings. It is widely used as an ornamental tree 

as well as in the perfume industry. The roots of the acacia tree were boiled and used as a 

treatment for rabies, and the feathery shoots are used in fries, soups and gravies. The 

honey made from the forage is flavourful and has a very smooth texture. The seeds are 

either eaten raw, roasted or salted. Sauce and fritters are also made from the acacia tree 

and more popular in Mexico (Rahaman, 2009).  

An infusion make from the bark of this tree or the gum is an effective medicine for 

diarrhea. The bark of A. nilotica tree is useful in the treatment of eczema. Chewing the 

fresh bark of the tree daily, helps strengthening loose teeth and arrest any bleeding from 

the gums (Ameh et al., 2010). The leaves of the tree are effective in the treatment of 
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conjunctivitis. The leaves of the A. nilotica were also found beneficial in treating 

epiphora that is the watering of the eyes (Internet, 2010). 

According to Odugbemi (2008) A. nilotica can allay any irritation of the skin and 

smooth the inflamed membranes of the pharynx, alimentary canal and the genitor-urinary 

organs. The fresh pods of were found effective in treating sexual disorders such as 

spermatorrhea, loss of viscidity of semen, frequent night discharges and premature 

ejaculation. The African Zulu tribe, takes the bark of    A. nilotica, for cough treatment, 

and also uses it for treating diarrhea, dysentery, leprosy and as an astringent. The bark or 

gum of the tree is used in West Africa to treat cancers and/or tumors of ear, eye or 

testicles. In Senegal, the bark, leaves and young pods are chewed as an antisorbutic 

(Ameh, et al., 2010). In Lebanon, A. nilotica is infused with orange flower to treat 

typhoid convalescence and use the roots to treat tuberculosis. The Egyptians believe that 

diabetics may eat carbohydrates as long as they consume powdered pods of A. nilotica. In 

Ethiopia, A. nilotica is used as a lactogogue (increase milk supply). In Australia, the bark 

is used for the treatment of hemorrhoids, skin eruption leg sores, mouth ulcers, sore 

throat and dental infections as well as discharge and excess mucus (Rahaman, 2009). 

However, Abdel-Rahim and Idris (2010), found that  

The present study was mainly designated to investigate the antifungal properties of 

the extracts of the different garad tree parts against both fungi; Penicillium italicum and 

Aspergillus niger.  

 

MATERIALS AND METHODS 

Seeds of Garad (Acacia nilotica) were purchased from Wad Medani local market and 

then blended into a powder using a blender. The cultures of both Aspergillus niger and 

Penicillium italicum were obtained from the Food Science and Technology Laboratory, 

Faculty of Engineering and Technology, University of Gezira.  

The effects of extracts of Garad on fungal radial growth were not completed since the 

garad tree extracts prevent solidification of the agar medium. The inhibition zone method 



  
 

 

Gezira Journal of Engineering and Applied Sciences vol (7) num-2-2012 

 

Gezira Journal of Engineering and Applied Sciences vol (7) num-2-2012 
 

using was used instead. In This method a filter paper disc impregnated with each extract 

concentration was placed on the center of the surface of a solidifying PDA in a Petri dish 

containing either growth of P. italicum or A. niger. Inoculated dishes were then incubated 

at room temperature and the inhibition zones were measured as described by Barry et al. 

(1970) and Cruickshank et al. (1975). The potato dextrose broth medium (PDB), was 

used for studying the effect on mycelial weights of both fungi (A. niger and P. italicum).  

To study the effect of the extracts of Garad on spore germination of both A. niger and 

P. italicum, the method described by Abdel-Rahim and Arbab (1984) was used. 

 

EXPERIMENTAL RESULTS  

The present study investigated the antifungal activity of the extracts of garad tree parts, 

using both fungi Aspergillus niger and Penicillium italicum. Results on Tables (1 and 2), 

show the effects of the extracts obtained by different solvents on the inhibition zone of 

growth of both P. italicum and A. niger, respectively. Methanol, Diethyl ether, Acetone 

and the aqueous extracts were found highly effective in inhibiting growth of the fungus 

P. italicum (Table 1). However, Petroleum ether gave an intermediate effect, while, all 

the other solvents were less effective. On the other hand, the effect of the extracts on the 

fungus A. niger are shown in Table (2). The results indicated that the aqueous extract was 

far better than the others, although, methanol was also highly effective. The results also 

confirmed that the different tree parts were showing different effects, with the extracts of 

both bark and pods as the best effective. However, the extracts of both seeds and leaves 

were less effective (Tables, 1 and 2). 

 

Table 1 . Effect of different tree part extracts obtained by different solvents on inhibition zone 

(mm) of P. italicum. 
 

Solvents 

Tree parts  

seeds leaves pods bark 

Methanol 5.0 5.5 10.0 11.5 

Diethyl ether 5.0 8.0 9.0 10.0 

Hexane 5.0 5.0 5.0 5.0 

Chloroform 5.0 5.0 5.5      6.5 

Ethanol 5.0  5.0 5.5 6.0 
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Acetone 6.0 6.0 8.5 10.0 

Pet. ether 6.0 5.0  6.5 9.5 

water 6.7 6.3 10.1 10.8 

     SE   =  0.91                                    ST   =  2.58 

Table 2. Effect of different tree part extracts obtained by different solvents on inhibition zone 

(mm) of A. niger 
 

Solvents 

Tree parts 

seeds leaves pods bark 

Methanol 7.0 5.5 7.0 15.0 

Diethyl ether 7.0 6.0 9.0 10.0 

Hexane 5.0 5.5 6.0 7.0 

Chloroform 4.5 4.5 4.5 4.5 

Ethanol 5.0  5.0 5.5 7.0 

Acetone 5.5 6.0 7.5 8.0 

Petroleum ether 4.5 5.0  5.5 5.5 

water 8.0 10.0 10.3 20.1 

  SE   =   0.56                  ST   =  1.57 

 

The effect of autoclaving and membrane filtration on the biological activity of the 

different tree part extracts was also investigated. Results presented in Tables (3 and 4) 

show the effects on the inhibition zone of both the autoclaved and the membrane filtered 

extracts of P. italicum, respectively. The results indicated that autoclaving reduced the 

activity of the extracts compared to the effect caused by the membrane filtered extracts. 

 

Table. 3. Effect of autoclaved sterilized extracts of different garad tree parts on inhibition zone 

(mm) of P. italicum   

 

Tree parts 

Incubation period (days) 

2 4 6 8 

Leaves 5.0 5.1 5.5 5.6 

bark 10.1 10.2 10.2 10.2 

Pods 5.7 5.9 6.0 6.0 

Seeds 5.1 5.2 5.2 5.2 

SE   =    1.21                          ST   =    2.42 

Table. 4. Effect of membrane filtered extracts of different garad tree parts on inhibition zone 

(mm) of P. italicum    

 

Tree parts 

                Incubation period (days) 

2 4 6 8 
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leaves 5.3 6.0 6.3 6.3 

bark 10.2 10.3 10.3 10.5 

pods 9.1 10.1 10.3 10.3 

seeds 5.5 6.0 6.7 6.7 

SE   =    1.17           SD   =    2.34 

On the other hand, the effect was pronounced with the fungus   A. niger (Tables 5 and 

6). The membrane filtered extracts were highly effective on this fungus. The bark extracts 

were more effective compared to the extracts of the other three parts. It was followed by 

the extracts of the pods. The autoclaved bark extracts gave an inhibition zone of about 

10.5 mm in diameter (Table 5), compared to an inhibition zone of about 20.3 mm in 

diameter caused by the membrane filtered extracts (Table 6). The results also proved that 

the membrane filtered extracts were highly effective against the fungus A. niger 

compared to their effects on the fungus P. italicum. 

 

Table 5. Effectof autoclaved sterilized extracts of different garad tree parts on inhibition zone 

(mm) of A. niger. 

 

Tree parts 

Incubation period (days) 

2 4 6 8 

leaves 5.6 6.0 6.0 6.0 

bark 8.3 10.3 10.5 10.5 

pods 10.1 10.1 10.1 10.2 

seeds 5.0 5.1 5.1 5.1 

SE.     =      2.37          SD    =   4.74 
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Table 6. Effect of membrane sterilized extracts of different garad tree parts on inhibition zone 

(mm) of A. niger 

Tree parts Incubation period (days) 

2 4 6 8 

leaves 9.1 10.1 10.0 10.0 

bark 11.0 20.0 20.3 20.3 

pods 9.2 10.1 10.5 10.6 

seeds 5.5 7.0 8.0 8.1 

SE    =     1.33         SD    =   2.67   

The effects of the membrane filtered bark extracts of the garad tree on mycelial 

growth of both fungi (P. italicum and A. niger) are shown on Fig. 1.and 2, respectively. 

Data on Fig. 1, compared the effect of the membrane filtered bark extracts on the fresh 

weights of mycelia of both P. italicum and A. niger, while, data on Fig. 2, compared the 

effects on the dry weights of both fungi. 

 

 

Fig. 

 (1) Effect of the aqueous garad extracts of bark on mycelial fresh weight of A. niger and 

P. italicum. 
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Fig. (2): Effect of the aqueous garad extracts of bark on mycelial dryweight of A. niger 

and P. italicum. 

From the results it is clear that the extracts reduced both weights of mycelia of both 

fungi. However, A. niger was found more sensitive to the extracts compared to P. 

italicum (Fig. 1 and 2). Studies on the effects of the membrane filtered garad tree bark 

extracts on conidiospore germination of both P. italicum and A. niger, were made on 

clean sterilized glass slides. The numbers of conidiospores germinated were counted out 

of each 100 spores at different time intervals and germination was then calculated as 

percentage. Results displayed on Fig. (3) and Fig. (4), are showing the effects of the 

membrane filtered extracts of the bark of the garad tree on both conidiospore germination 

of P. italicum and  A. niger, respectively. 
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Concentrations 

Fig. (3).  Effect of the aqueous garad bark extracts on conidiospore germination of P. 

italicum. 

Concentrations 

 

 

Fig.(4). Effect of the aqueous garad bark extracts on conidiospore germination of A. 

niger. 
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Tables (7). The results showed that the bark extracts were highly effective giving 

inhibition zones of about 20.4 and 15.1 mm in diameter at the concentrations of 100 and 
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mm inhibition zone at the higher concentration, then followed by the leaves and finally 

the seeds which are the less effective giving only 11.0 and 6.8 inhibition zones, 

respectively (Tables 7).  
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On the other hand, the extracts concentrations were comparatively less effective on 

growth of the fungus P. italicum as shown in Table (8). The results also indicated that the 

bark extracts were the highly effective, giving inhibition zones of about 19.3 and 15.8 

mm in diameter at the concentrations of 100 and 75 mg/ml, respectively. It was followed 

by the extracts of the pods which gave about 10.8 mm inhibition zone at the higher 

concentration , then followed by the leaves and finally the seeds which were the less 

effective giving only 9.3 and 8.3 inhibition zones, respectively (Table, 8).  

 

Table 7.  Effect of different concentrations of membrane sterilized tree parts extracts on 

inhibition zone (mm)  of A. niger. 
 

Concentrations 

Tree   parts) 

bark pod leaf seed 

0.0 4.0 4.0 4.0 40 

25 7.5 7.2 6.5 6.6 

50 10.3 10.0 8.2 6.8 

75 15.1 14.8 10.7 6.8 

100 20.4 20.1 11.2 6.8 

             S. E.   =   2.83     ST   =   6. 3 

 

Table 8. Effect of different concentrations of membrane sterilized tree parts extracts on inhibition zone (mm) of P. 

italicum. 

 

Concentrations 

Tree  parts 

bark pod leaf seed 

0.0 4.0 4.0 4.0 4.0 

25 12.0 7.0 7.0 7.0 

50 13.5 10.3 7.5 7.5 

75 15,8 10.5 7.7 7.8 

100 19.3 10.8 9.3 8.3 

 

                   SE   =   2.22                 ST   =   4.96 

 

DISCUSSIONS 

Different Garad tree part extracts, were investigated against two fungi (A. niger and P. 

italicum). The results indicated that the extracts of the tree bark and the pods are highly 

effective against both fungi. Mycelial fresh and dry weights were reduced, however, the 

reduction was only statistically different compared to that of the leaves and the seeds as 

well as with the control. The use of plants and their extracts as remedies for curing many 

diseases have stimulated studies for investigating the presence of effective antimicrobial 
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substances in them (Ahmed, 2004, Abdel Daim, 2001, Sulieman et al., 2008 and Abdel-

Rahim and Idris, 2010). Extracts and essential oils of both clove and cinnamon were 

found to inhibit growth and aflatoxin production by Aspergillus flavus and A .parasiticus 

(Alderman and Marth, 1976, Abdel-Rahim and Mohmmed Ali; 2002, Sulieman et al., 

2008, Abdel-Rahim et al., 2010). On the other hand, Zainal et al., (1988) reported a 

pronounced effect of the leaf litter extracts of mesquite (Prosopis juliflora) on A. niger 

and Condida albicans. However, the extracts of Cuppress, Juniper and Rose marry were 

found more effective against A. flavus (Al-Jali et al.,1997).   

The present study also investigated the effects of the different extracts on the spore 

germination of both fungi. From the results it is clear   that the extracts have caused a 

highly significant reduction in the number of the spores germinated specially at the 

higher concentrations. Similar results were also obtained by different researchers (Abdel-

Rahim et al. ,1989;  Al-Jali et al.,1997 Abdel-Rahim and Mohmmed Ali; 2002, Sulieman 

et al., 2008 and Abdel-Rahim et al., 2010 ). 

In Sudan many studies were carried out for testing the antimicrobial activity of some 

medicinal plants. Ahmed (2004) tested the extracts of 10 plants against Gram positive 

and Gram negative bacteria as well as Candida albicans. He found a marked effect 

against the Gram positive Staph. aureus followed  by the Gram negative E. coli and  

Candida albicans. 

From the results, It could be concluded that Garad extracts which are traditionally 

used for curing many known diseases are useful for treating skin diseases orally. 

However, clinical trials should be performed under the supervision of a specialist. 
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 الملخص

 

تعتبر النباتات مصدر رئيسي للمواد المضادة للميكروبات. ويعتبر السودان من الدول التي لها ثروة    
من النبااتاات اليبيا التي لي يتي اسااااااات. لها بعد. لهد تي بي  دا البوج دراساااااااا وضود المركبات المضاااااااادة 

زاء ي اختبار كفاءة مسااتخلصااات ا ضللمكروبات بي شااضرة الهرو والتي تنتشاار بكثرة بي ربوق الهير. وت
 Penicillium و Aspergillus niger) .المختلفا من الشاضرة ضد النمو الميسليومي ووزن الميسليوي  تي

italicum)  ونسااابا انبات ضراثيي الفيرين اساااتخداي يريها المنيها المثبيا ويريها النمو الهيرس لدراساااا
سااي ال.دائي السااائل لمرب البياير لدراسااا الوزن الميسااليومي النمو اليسااليومي وبي تي وين اسااتخداي الو

ووسااي ادائي خال لدراسااا انبات الضراثيي. تيهرت النتائ  تن اسااتخداي مواد اسااتخ ل مختابا  د ا ي  
تاثيرات مختلفا، ويج كانت مساتخلصاات الميثانول و الداس اثايل ايثر و ا ستون بضانا المستخلل المائي 

ا. كما اوضااااوت النتائ  تن مسااااخلصااااات ا ضزاء المختلفا لشااااضرة الهرو  د اختلفت بي  ي ا كثر با لي
وتظهرت النتائ  كدلك تن الوزن الريا و  تاثير ا، ويج كانت مستخلصات اللواء والوابظا تكثر ا بعاليا.

انخفو بدرضا كبيرة.  دا وكان التأثير  ل  انبات الضراثيي تكثر وضااووا ، ويج  الضاف للفيرين ك  ما  د
 .A من ضراثيي الفير ا خر. ويستنت  من  ده الدراسا تن  %23من ضراثيي  وووالي  %32لي تنبت اير 

niger  الفير  مساااخلصاااات ا ضزاء المختلفا لشاااضرة الهرو لها تأثير با ل ضاااد نمو الفيريات، خاصاااا
             ء والوابظا. وتوصي الدراسا بالعمل  ل  اضراء التضارا  ل  توياء اخرى.                اللوا

 

 

 


