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INTRODUCTION 

Dried grapes (dry and oil raisins) are a healthy food, as 

well as one of the important ingredients in biscuits, 

cake, and other food. Glucose and fructose in grapes 

can be concentrated by drying them with sun heat 

(Keskin, et al., 2022 and Gul et al., 2016 ).  

United States and Turkey are the two main producers 

of raisins today. Other countries that produce raisins 

include Australia, South Africa, Chile, and a few in the 

eastern Mediterranean basin and the Middle East. The 

raisins are picked from kinds of grapes with a high sug-

ar concentration, with seeds and coherent pith, or from 

the Sultana grapes which do not have seeds. All kinds 

of white grapes are the best grape used in raisins pro-

duction because of their thin peel and delicious flavor 

(Soylemezoglu et al. , 2016) 

Presently the use of herbals in medicine has taken a 

big place because herbals are the unique resource for 

the drug before the output of the chemicals has be-

come known to everyone. From the 1930s till the 

1960s, the use of medical plants dropped while the 

chemicals beat the medical plants, but under the logo 

of Return to Nature, the use of medical plants in-

creased again (Taylor, 2015 ). 

A very small percentage of known medical plants are 

used in medical treatment (Ekwenye and Elegalam, 

2005). Currently, medicinal plants are widely used as 

drugs because of their availability in native communi-

ties, natural origin, less troublesome, cheap, and easier 
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in administer, as well as herbal medicine, perhaps use-

ful as an alternative treatment in case of many drug 

resistance and side effects (Abubakar and Haque, 

2020). 

A medicinal plant contains therapeutic purposes sub-

stances in one or more of its organs and which are dis-

tinguished from rest plants ( Sofowora et al., 

2013 ).Olives and their derived products, including extra 

virgin olive oil, can resist pathogen attack, by affecting 

the interaction between the host and the pathogen, due 

to polyphenols' presence, which can also offer antimi-

crobial activity ( Nazzaro et al., 2019). 

Turmeric is an annual plant regarding leaves, and her-

baceous roots (Castellote, 2013), with large, yellow 

color tubers growing near the earth's surface and avail-

able in the markets as tubers or yellow powder (Dovigo, 

2013). Turmeric is used to treat many diseases, such 

as cough, diabetic wounds, coryza, rheumatism, ulcer, 

hepatic disorders, anorexia and sinusitis ( Asnaashari 

et al., 2018). 

The medicinal characteristics of turmeric belong to cur-

cumin or diferuloylmethane ( 1 ,  I – bis ( 4 – hydroxyl – 

3 –methoxyphenyl ) – 1 , 6 – heptadiene – 3 , 5 – dio-

ne ). It is a yellow polyphenolic pigment that occurs in 

the rhizome of turmeric ( Sharifi-Rad  ,2020). Turmeric 

(Curcuma longa) is a spice and herbal medicine whose 

active ingredient is curcumin, an active component with 

antifungal properties ( Neda and Shiva, 2016 ). The 

present work set out to investigate the synergistic anti-

fungal efficacy of ethanolic turmeric extract and essen-

tial olive oil against raisin-specific fungi isolated from 

dried grapes raisins marketed in Iraq 

MATERIALS AND METHODS 

Sample collection 

The medical plants' samples (soft powder of turmeric C. 

longa, and Spanish essential olive oil) were obtained 

from the local markets in Mosul/ Iraq and packed the 

soft turmeric powder in a plastic bag until use. 

 

Resources of fungal isolates 

Ten isolates of Aspergillus spp. were isolated from 

dried grapes fruits (Iraqi black raisins, Iranian yellow 

raisins, and brown raisins) which were identified ac-

cording to keys from Pitt and Hocking (2009). 

 

Identification of Aspergillus spp. isolates 

Czapek Yeast Extract Agar (CYA), Malt Extract Agar 

(MEA) and 25 % Glycerol Nitrate Agar (G25%N) plates 

were inoculated with Aspergillus isolates to identify 

them to the species level. They were incubated at 25 

and 37°C for 7 days. All plates were viewed for macro-

scopic characteristics using the identification keys from 

Pitt and Hocking (2009). 

 

Preparation of spore suspension 

Spores suspension was prepared by adding 10 ml of 

sterile distilled water to vials in size of 20 ml containing 

purified fungal colonies grown on PDA. The fungal col-

onies were scarped with a hooked glass rod and 

passed in a sterile piece of gauze. The concentration of 

the Spores suspension was controlled to 13*106 spore/

ml using the hemocytometer (William et al., 1976 a, b).  

 

Detection of toxigenic Aspergillus spp. by using 

Aspergillus flavus and parasiticus agar  media 

Aspergillus flavus and parasiticus agar media (AFPA) 

was used, a separate media, to detect the toxigenic 

strains that produced aflatoxin and related to A. parasit-

icus and A. flavus. The toxigenic strains gave yellow-

orange color and brilliant on the lower side of AFPA 

after 48 hours from the occupation at 30 ºC (Agarwal 

and Sicelair, 1997). 

 

Preparation of alcoholic crude extracts: 

Alcoholic crude extract was prepared according to 

Grand and others (1988), which was modified from the 

basic method (Verpoorte and others (1982). 20 gm of 

the plant was crushed in 200 ml of 95 % ethanol inside 

the ice bath. After good shaking, it was left in the refrig-

erator for 24 h, then filtered through many layers of 

gauze and Buchner funnel, rotary vacuum evaporator 

(Electrothermal) was used to evaporate extract solvent 

from filtrate at a temperature less than 40 0C, and then 

dried using Lyophilizer (Germany Edwards). 1g from 

the crude extract was dissolved in 5 ml of dimethyl 

sufoxide (DMSO), and then was purified by pasteuriza-

tion at 64 ºC for ten minutes (Al- Nuaman, 1998). The 

1, 2, 3, and 4 mg/ml concentrations were prepared and 

incorporated in the Sabouraud agar (SGA) culture me-

dium to get minimum inhibitory concentration (MIC). 

The control plate consisted of the media (SGA) without 

any addition (Rios et al.,1987). 

 

Screening of the percentage inhibition of diameter 

growth  

The percentage inhibition of diameter growth (PIDG) 

was calculated according to the equation below:  

PIDG (%) = (Diameter of control– Diameter of sample)/ 

Diameter of control X100%                                    Eq.1 

  

Preparation of the mixture of turmeric and essential 

olive oil 

To prepare a mixture of turmeric and essential olive oil 

at a concentration of 40mg/ml,  10g of turmeric powder 

was mixed with 25 ml of essential olive oil. This stand-

ard concentration was used to prepare the other con-

centrations (4,8,12,16) mg/ml used in this study (AL-

Refai, 2006), according to the equation as below: 

N1V1= N2V2                                                          Eq. 2 
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RESULTS AND DISCUSSION 

 

Fungal species isolated from dried grapes (Raisins) 

Ten isolates of the genus Aspergillus from three kinds 

of dried grapes i.e., raisins (Iraqi black raisins, Iranian 

yellow raisins and brown raisins) were identified at the 

species level according to morphological features of 

colonies on Czpek yeast agar (CYA) , Malt extract agar 

(MEA), and Glycerol Nitrate Agar ( G25%N) at three 

different temperatures of 5, 25 and  37 0C  as described 

by Pitt and Hockig (2009), are mentioned in Table 1 

and Fig. 1. 

The data in Table 1 shows that A. niger was the most 

common species isolated from kinds of raisins, where 

include four isolates from Iraqi black raisins and two 

isolates from oil brown raisins and one isolate from Ira-

nian yellow raisins, same results have been reported by 

Chebil et al. (2020  ) and Ramadan et al.  (2022) who 

referred that the percentage of Aspergillus niger aggre-

gate isolates detected in dried grapes samples from 

Kelibia, Sfax, and Rafraf areas of Tunisia markets 

ranged from 70% to 85%. 

 

Detection of the toxigenic A. flavus strains using A. 

flavus and parasiticus agar media 

The A. flavus strains that showed brilliant orange-

yellow on the lower side of the A. flavus and parasiticus 

agar (AFPA) plates were considered toxigenic strains. 

A total of 3 isolates of A. flavus were isolated from Iraqi 

black raisins and oil brown raisins . The results indicat-

ed that out of the 3 strains of A. flavus, only 2 strains 

showed positive reaction to toxigenicity, which were  A. 

flavus (5) and A. flavus(6) that isolated from black rai-

sins (Fig. 2) and agreed with (Zhang et al., 2020, Ku-

shiro et al., 2018 ). They referred that the reverse side 

of A. flavus colony on AFPA was bright orange. In con-

trast, the isolates of A. oryzae and A. sojae showed 

brown colors on the same medium, indicating that they 

were non-toxigenic. 

 

Antifungal activity of alcoholic turmeric extract 

against A. nigar and A. flavus colonies 

 The antifungal response of turmeric alcoholic extract 

against A. nigar (1) and A. flavus (5) colonies are sum-

marized in Tables 2, 3; Fig. 1. 

There was an apparent effect on the growth rate of two 

fungal species isolates A.nigar (1) and A. flavus (5), 

detected by measuring the colonies diameter. The 

maximum effect of alcoholic turmeric extract was 

achieved at a concentration 16 mg/ml for these two 

fungal species. The inhibition percentage reached 

86.6% and 68.8% for A. flavus(5) and A. nigar(1), re-

spectively. The inhibitory effect of alcoholic turmeric 

extract increased with concentration, as shown in Ta-

bles 1, and 2. The inhibitory effect of turmeric extract is 

due to the active substance, such as the prominent 

phenolic compound, the reason for antimicrobial effi-

ciency of turmeric was due to the presence of curcumin 

which was represented as an antimicrobial agent 

(Marchi et al., 2019).  

 The present results agreed with Chen et al. (2018) 

who reported that the C. longa possesses inhibition 

activity against fungi. They studied the antifungal be-

haviours of  Curcuma longa alcoholic extract against 

Fusarium tricinctum,  F. graminearum, F. chlamydo-

sporum, F. culmorum, F. oxysporum, Alternaria alter-

nate, Rhizopus oryzae, Sclerotinia sclerotiorum, Botry-

tis cinerea, Cladosporium cladosporioides, and Colleto-

trichum higginsianum, as well as evaluated the antifun-

gal activity of the compounds derivative from Curcuma 

longa such as curcumin, curdione, curcumenol, β-

elemene, isocurcumenol, curcumol and germacrone. 

They referred to the antifungal activity, including the 

disruption of fungal cell membranes and inhibition of 

the synthesis of ergosterol, succinate dehydrogenase 

(SDH), respiration and NADH oxidase. The results also 

agree with Sultan et al. (2018), who reported that alco-

holic turmeric extract inhibited Candida albicans' 

growth. 

Isolate No. Isolation Resource 
Kinds of 

Aspergillus 

(1),(2),(3),(4) Black raisins(Iraqi) 

  

Aspergillus niger 

(5),(6) A. flavus 

8),(7)( (Oil) Brown Raisins 

  

A.niger 

(9) A. flavus 

10)( 
Yellow Raisins

(Iranian) 
A.niger 

Table 1. Fungal species isolated from raisins 

Fig. 1. Colonies of A. flavous on three differential media 
(G25N, MEA, CYA) at 5, 25, 37 0C  
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Antifungal activity of mixture solution from turmeric 

powder and essential Olive Oil on the growth of A. 

nigar and A. flavus colonies 

As shown from the data in Table 4 and 5, the inhibitory 

activity of the mixture made from Turmeric powder and 

essential olive oil against A. nigar(Isolate1) and A. fla-

vus (Isolate 5) was 100% and there was no fungal 

growth at all concentrations of the mixture as shown in 

Fig. 3 and 4. 

There was an obvious difference between the antifun-

gal activity of alcoholic turmeric extract and the mixture 

of turmeric powder and essential olive oil against the 

growth of A. nigar (Isolate 1) and A. flavus (Isolate 5). 

The maximum effect of alcoholic turmeric extract 

reached 86.6% for A. flavus (Isolate 5) and 68.8% for A. 

nigar (Isolate 1) at a concentration of 16 mg/ml. This 

significant effect may be due to the direct use of turmer-

ic powder without extraction and the synergistic activity 

of the essential olive oil in combination with turmeric 

powder against fungal growth. Plant essential oils act 

as antifungal substances due to their lipophilic nature, 

which disrupt the plasma membrane and damage the 

cellular component responsible for vital function in the 

cell has been confirmed by studies on the effect of es-

sential oil against Aspergillus flavus (Chang et al, 

2022) . The synergy between the essential oils' main 

components and other constituents results in their anti-

microbial activity  (Chouhan et al., 2017 ). The activity 

mechanism of antifungal compounds in the plant extract 

on the fungal suppression detects alterations in the hy-

phal morphology and become withered at tips, while the 

Fig. 2. Brilliant orange yellow pigment produced by toxi-
genic A. flavus strains on AFPA media 

Colony diameter  

(cm) 

Inhibition percentage 

% 

Concentration of alcoholic  extract 

(mg/ml) 

Isolate no. 

A.flavus 

9 0 0 Cont. 

1.2 86.6 16 

Aspergillus flavus 

(5) 

1.55 82.7 12 

1.66 81.5 8 

2.33 74 4 

Table 2. Effect of turmeric alcoholic extract on the growth of A. flavus (Isolate 5)  

Colony diameter  
(cm) 

Inhibition percentage  

% 

Concentration of alcoholic  extract (mg/

ml) 

Isolate no. 

A.niger 

9 0 0 Cont. 

2.8 68.8 16 

Aspergillus niger 

(1) 

3.3 63.3 12 

3.8 57.77 8 

5 44.4 4 

Table 3. Effect of turmeric alcoholic extract on the growth of A. niger (Isolate 1) 

Colony 

diameter (cm) 

Inhibition 

percentage % 

Concentration of  mixture solution from Turmeric 

powder and essential Olive Oil (mg/ml) 

Isolate no. 

A.flavus 

9 0 0 Cont. 

0 100% 16 

A. flavus (5) 
0 100% 12 

0 100% 8 

0 100% 4 

Table 4. Effect of mixture solution from Turmeric powder and essential Olive oil on the growth of A. flavus (Isolate 5) 
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mycelia twist and fold with a jagged edge. Conidia be-

come shrinkage, and plant extract contains secondary 

metabolites, which act as antifungal material to limit 

fungal growth (Yusoff et al., 2020). The secondary me-

tabolites restrict fungal growth by cell membrane de-

rangement and inhibit the many actions of the cell, 

such as cell wall cell and  protein synthesis, and cell 

division (Kursa et al., 2022 . Al-Otibi et al., 2023 )    

Upendra et al. (2011) studied the addition of turmeric 

powder in plant tissue cultures at 0.8 and 1.0g/L, which 

inhibited fungal contaminations. Moghadamtousi et al. 

(2014) referred to Upendra et al.(2011)’s study of the 

addition of turmeric powder in plant tissue cultures at 

0.8 and 1.0g/L resulted in the inhibition of fungal con-

taminations. Murugesh et al. (2019) evaluated that the 

minimum inhibitory concentration (MIC) of ethanolic 

extract of turmeric against Candida  albicans was de-

termined to be 800 µl, whereas the minimum fungicidal 

concentration was found to be 1600 µl . Chen et al. 

(2018) determined  inhibitory effects of the compounds 

derived from Curcuma longa such as curdione, curcu-

menol, germacrone, curzerene, β-elemene, isocurcu-

menol, curcumin, and curcumol on F. graminearum, 

fungal cell membranes were disrupted and also inhibit-

ed all ergosterol production, respiration, succinate de-

hydrogenase (SDH), and NADH oxidase contributing to 

the antifungal action. 

Conclusion 

The present study concluded that alcoholic turmeric 

extract showed a significant inhibitory effect on both 

fungal species A. flavus and A. niger with an inhibition 

rate of 86.,6% and 68.8 %, respectively, at 4 mg/ ml 

concentration. The mixture of turmeric and essential 

olive oil gave a distinct inhibitory rate for both fungal 

species A. niger and A. flavus, reaching a 100% for all 

concentrations. In combination with essential olive oil, 

turmeric powder led to an improved inhibition rate.        
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