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Abstract 
Aqueous and ethanolic extracts of ginger )Zingier officinale) and (Cinnamomum 

zeylanicum) were used to investigate an antifungal activity against food spoilage fungal 

pathogens. Study of the inhibitory effect of these extract was done separately against 

Aspergillus niger and Penicillium notatum isolated from (tomato pasts, cheese) the samples 

were cultured on Sabouraud's dextrose agar (SDA) at pH 5.6 and 28°C. In this study, 

results had shown that the extracts of Both plant demonstrated antifungal activity. When 

compare extracts of the two plants, C. zeylanicum extracts showed higher inhibition 

activity than (Zingiber officinale) extracts significantly. Ethanolic extracts of these tow 

plants gives significantly inhabitation in the mycelia growth of fungi more than their 

aqueous extracts (16-22), (19-25)mm, P. noitatum and A. niger respectively while the 

inhibitory observed by the aqueous extract (5-6) mm against A. niger for (6-8) mm. Against 

P. notatum was the most affected by all extracts while A. niger was the least susceptible. 

There was a significant difference (P=0.05) between groups in the antifungal activities of 

tested fungi, and the effectiveness of ethanolic extracts was increased with increase in their 

concentrations. The ability of these extracts to inhibit the growth of the two fungi must take 

into consideration an indication of the antifungal potency of cinnamon and Zingiber 

officinale, that makes them the candidate for the production of antifungal agents. 
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 الفعالية التثبيطية لمستخمصات الزنجبيل والقرفة ضد فطر
Aspergillus niger  و Penicillium notatum 

 

 شيماء عباس صبيحو  الرضا سعيد اصيل عبد، راء طاهر مسمماس
 جامعة القادسية /كمية الطب البيطري

 الخلاصة
 Cinnamomumالقرفتتةو   Zingier officinale تتتل البنل يتتت  ةيث نوليتتتلاوا   ة  ئيتتتال   سدملصتتت الاستتدمت   

zeylanicum   دلتتا ال تتوات اليةائيتتةت دلريتت  تراستتة و  الر ريتتة للأ تترا  ة ستت  ال ضتت ت للر ريتت   ال ه للدحقيتتف فتتا ن تت
ال عبولتتة  تتل  Aspergillus niger, Penicillium notatum   لهتتةا ال سدملصتت     تتص   نرصتت الدتتيثير ال ثتت 

  pH 5.6( فتا ترلتة الح وضتةSDAستصر العنت) )الست  روت  ه   لت  وست  (، ودت  استدبراالال  ل،  علول ال    ة)
للر ريتتت  ت  نتتتت  ق رنتتتة  ا ضتتت ت  صتتتل ال سدملصتتت   الن  ديتتتة دتهتتتر  ن تتت  ال  قتتتت دتهتتتر  الندتتت ئ و ْ  82 ترلتتتة حتتترار و 

 Cinnamomumالصحوليتتتتتة دتهتتتتتر  ال سدملصتتتتت  حيتتتتت  ، الايث نوليتتتتتة ال سدملصتتتتت   %  تتتتتل02، 82 الدراصيتتتتتب

zeylanicum  سدملصت   تل  ايتد لت  ن ت   دث ي  Zingier officinale ( 82 -61)( و88-61)   تص   لحتوتت
 ضتتتتو   لتتت ( 1 -2ال ستتتدملل ال تتت ئا ) ص نتتت  فع ليتتتة  لتتت  الدتتتوالا  ين تتت   A. nigerو P.notatum لصتتت   تتتل

Aspergillus niger (7-2ل ت  ) وص لP. notatum   ين   الدراصيبل يع لالأصثر دضررا  ل  Aspergillus niger 
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ال ضت ت  للر ريت  ت وابتات  فع ليتة ال سدملصت    الرع ليتةفتا  (P= 0.05) صت ل ننت ف فترف  عنتو و ص ل دقت   رضتةت 
إل قتتر  نتةا ال سدملصت    لت  دث تي  ن تو الر ريت   يلت) دل ديمتة فتا  %ت02، 82 الايث نولية  ع بي ت  فا درصيبادهت 

،   تت  يلعلهتت  ال ر تتحة عندتت    وا تت   تتل القرفتتة والبنل يتت لصتت    لر ريتت ا الدث ي يتتة ضتتت الا د تت ر  ر تترا  لتت  فع ليتتة
 ت ض ت  للر ري  

 الصل    ال رد حية: الر ري  ، اسدملل، الرع لية الدث ي ية،  سدملص   البنل ي ، والقرفةت
Introduction 

Numerous scientific researchers have noticed within the field of an effectiveness of 

antibiotics ageist microorganisms (bacteria and fungi) That utilization of plant extracts as a 

microorganism is considered to be safer for its side effects for many reasons like low cost 

and most, Ease of access, and their accessibility (1). Intemperate uses of chemicals 

compound as preservatives frequently has initiated resistant microorganisms, thereby 

leading to occurrence of emerging foodborne diseases (2). The extract of spices were 

recognized as wide spectrum antimicrobial which could be present in food preservation 

systems as the main antimicrobial agents. The effect of spices and their products had been 

recognized to stabilize foods against the degradation of microbes. This can be observed 

when the spice initially shows a high microbial accountability and it is hard that some 

plants contain biologically active compounds that inhibit the growth of microbes (3). 

Therefore, continuously, the growth of microbes becomes slow as time progresses and is 

completely suppressed in the end. Cinnamon and ginger are spices known to contain 

several bioactive compounds that can be used. (4). Cinnamon extract has been reported 

continuously to be an antifungal activity. As an antidote to a wide range of microorganisms. 

This activity is mainly attributed to the most important chemical compounds such as the 

presence of cinnamaldehyde and Eugenol compounds (5), as well as volatile oils that used 

as antimicrobial and antifungal agents in creams, toothpaste, and soaps (6). Recently many 

studies are shown the possible effects of two compounds isolated from C. cassia against 

myocardial ischemia, aldehyde cinnamic and cinnamic acid (7), indicating that cinnamon 

also has the adequacy to be used to treat cardiovascular disease. Zingiber Officinal, Family 

Zingiberasi is one of the most essitionial and common spices with a variety of applications 

in many countries. The health significance of ginger is often attributed to its rich plant 

constituents, which vary depending on the place of origin and shape of the roots, for 

example, dry, and new variety. It has various medicinal activities including antioxidants, 

anti-inflammatory, anticancer activities, Blood diseases and other (8). 
 

Materials and Methods 
- Sample collection: The fungal isolates that were used in this study belonged to 

Aspergillus niger and Penicillium notatum species which were isolated and cultivated in 

lab from imported canned of tomato paste and cheese samples, All fungi were identified 

laboratory according to the morphological features as well as relying on microscopic 

characteristics such as the shape and size of the conidial heads and the nature of their 

walls, (9) pure isolates were saved on Sabouraud's dextrose agar (SDA) and kept in the 

refrigerator until used. 

- Preparation of plant extracts: Cinnamon barks and Ginger powder (Zingiber 

officinale) used in the present study were purchased from the local market of diwaniha 

city, two types of extracts; such as aqueous, ethanol were prepared separately. 
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- Preparation of extracts: 
1. Aqueous extract: 20 g of ginger and cinnamon powder mixed with 200 ml of distilled 

water separately with mixing (shaker) continuous with the blender for five minutes. 
Then, stopping for three minutes, repeated this process five times. The process was 
performed in the atmosphere of room 25 (m). The extracts were dried using vacuum 
rotary evaporator at a temperature of 50 °C. The extracts were then weighed and stored 
at -4 °C (10). 

2. Ethanolic extract: The alcoholic extract was prepared in the same way as the previous 
except the replacement of water with 70% ethyl alcohol (11) using the Soxhlet 
apparatus. The final product were extracted and dried using Vaceum rotary evaporator 
under 50 °C and then storage at 4 °C until use. 

- Sterilization of extract and preparation of stock solution: According to (12) the 
preparation and sterilization of stock solution, was done by dissolved 1, 2 ml of stock 
solution plant extract in 19.38 ml of distilled water. Sterilization by filtration using filter 
sheets (0.45) micron to remove the bacterial contaminants present in a sterile storage 

solution. This solution was used as a source of concentrations (20, 40)% mg/ ml. 
- Test the antifungal  effectiveness of Aqueous and alcohol extracts: Determination of 

the sensitivity of fungal isolates to plant extracts under study was performed by using 
agar well Diffusion method according to(19) by (SDA) Sabouraud's dextrose agar. The 
effect of both cinnamon barks and ginger against mycelial growth of P. notatum and A. 
niger are presented in Tables (2, 3,). The determined of antifungal activity done by 
measuring the diameters of inhibition zone produced by these extracts against the two 
fungi. According to (12) by measurement diameter of inhibition zone (mm). 

- Statistical Analysis: The Statistical Analysis System- Spss- tow way ANOVA was 
used to analyze the differences between groups (13). The results contrast statistically to 
the least significant difference (LSD) to level (0.05). 

Results 
-  Phytochemical Test: The produced aqueous- and alcoholic-based extracts of ginger 

and Cinnamon were evaluated for quality purposes using some phytochemical tests 
targeting some of the chemical components of these extracts, table (1) 

 

Table (1) Phytochemical analysis of alcoholic and aqueous extracts of cinnamon and ginger 

Constituents 
Ginger Cinnamon 

Aqueou extract Ethanolic extract Aqueou extract Ethanolic extract 
Flavonoids + + + + 

Phenols - + + + 
Terpenes - + - + 
Alkaloids + + - + 
Tannins - + + + 
Glucose + + + + 

+ positive, -negative 

1. The inhibitory effect of Aqueous  extract: The aqueous extracts showed moderate 
inhibitions of the fungal growth in all isolates with a low but significant inhibition that 
was observed in P.notatum as shown in table (2). 

Table (2) the average diameter of inhibition zone (IZ) of cinnamon and Ginger 
aqueous extract against P. notatum and A. niger 

Fungi 

Aqueous extract 

20%mg/ml 

Ginger Cinnamon 

 IZ (mm)  IZ (mm) 

A. niger 5.33±0.33 
2.24 

9±1 
1.66 

P. notatum 7±0.57 11.66±0.33 

LSD 0.05 2.443 



Al-Anbar J. Vet. Sci., Vol.: 11 No. (1), 2018                                 ISSN: 1999-6527 

 

18 

2. The inhibitory activity of the alcoholic extract: The alcohol extract showed a 

significant effectiveness with respect to all fungal isolates under study and as indicated. 
 

Table (3) The average diameter of inhibition zone (mm) of cinnamon and Ginger    

Ethanolic extract against P. notatum and A. niger 

Fungi 

mg/ML    %Ethanolic extract 

Ginger 

        20%                                 40%  

Cinnamon 

       20%                               40% 

A. niger 11.66±0.66 
3.91* 

17.33±0.66 
4.33* 

11.66±0.66 
3.1* 

20.66±0.57 
4.1* 

P. notatum 15±0.57 21.33±0.66 14.66±0.57 24.66±0.57 

LSD0.05 2.165 

*significant differences between groups  

Discussion 
Deterioration of Foods which exposed to the fungi could be decreased in its sensory, 

nutritious and medicinal properties. Several studies have also clarified the fungus's 

responsibility for the formation of taste and the production of those fungal-made allergenic 

toxins (14). Spice and its product have an inhibitory effect of on a variety of 

microorganisms have been described in much scientific research and although there is 

considerable variation in resistance to various microorganisms to certain spices and 

microorganisms themselves to different spices as observed (15). Antifungal effects of 

cinnamon and ginger extracts against the studied fungi may be due to the presence of these 

bioactive constituents. The results which obtained showed that the phytochemical analysis 

of these extracts of cinnamon and ginger as shown in Table (1) indicated a wide range of 

various components and secondary metabolites of plant extracts in both ginger and 

cinnamon which have the potential of active antifungal agents of P. nutatum and A. niger. 

Several researchers have recorded  these antimicrobial properties, of plant extracts and 

attributed to the presence of biologically active compounds in parts of this plant (16, 17) in 

the present research The results in (tables 1 and 2) show that alcoholic extracts of cinnamon 

and ginger were more effective than their aqueous extracts in inhibiting the mycelial 

growth of P. nonatum and A. niger. This finding is in agreement with previous 

investigation which stated that the extracts of garlic can inhibit mound growth, and the 

effectiveness of this inhibition is related to the solvent used in the extraction (18). Several 

investigators revealed that eugenol exerts antifungal activity against Aspergillus spp. and 

Penicillium spp. that present in various foods (19) of both fungi were inhibited at all 

concentrations (20, 30)% mg/ml and the zones of inhibition were increased in diameter as 

the concentrations of both extracts increased. Several investigators showed eugenol to exert 

antifungal activity against Aspergillus spp. and Penicillium spp. in various foods (20). 

Table (3) showed that ethanolic extracts exhibited moderate to strong antifungal activity 

(13-21) mm against both fungi based on the final concentration and, as with cinnamon, the 

inhibition increased as the concentrations of both extracts increased. Ethanolic extracts of 

cinnamon exhibited higher inhibition activity against P. noitatum than A. niger at all 

concentrations. The reason of such activity might have been due to the presence of a major 

bioactive constituent in the bark of cinnamon which is Cinnamaldehyde. Some reports 

indicated that cinnamaldehyde killed (80%) of fungi and bacteria (21). In addition to 

eugenol and cinamic acid flavonoids, alkaloiks, and tannins which recognized by some 

investigators as antifungal agents (22) , whereas the range of diameters of inhibition zone 

for ethanolic extract against P. noitatum recorded between (8-16) mm and against A. niger 

recorded (0.0-14) mm. The distinction of the alcohol extract may be due to the fact that the 
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active substances are soluble in alcohol in water and the ability of the alcohol solvent to 

pull these active compounds because of its high polarity. Based on the final concentration, 

ethanolic extract showed a significant reduction in the mycelial growth of P. notatum 

compared with that against A. niger. Results showed that there were no inhibition activity at 

concentrations (10%) mg/l in extracts. The results in a table (2) explained the inhibition 

activity of the aqueous extracts of the cinnamon and ginger based on the concentration 

(40%) mg/ml, and  it also showed that cinnamon-ethanolic extract exerted higher inhibition 

activity than that of ginger. On the other hand, aqueous extracts of ginger exhibited slight 

or no inhibition activity (6-15) mm, but Cinnamon-aqueous extract showed significantly 

higher inhibition activity against P. notatum (9-15) mm than A. niger (6-9) mm. The reason 

may be attributed to the missing of the effective ingredients in the aqueous extract due to 

lack of the chemical use during the extraction (9) and water unviability to dissolve the plant 

and release its active materials. The present study showed the potential antifungal activity 

of the of Cinnamomum zeylanicum against the Penicillium notatum and Aspergilus niger 

fungi. 
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