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ABSTRACT: Eucalyptus Essential oils has beneficial properties as fungicidal, bactericidal, insecticidal and other
therapeutic properties. The result also showed that the best medium for growth of isolated fungi was PDA followed
by SDA, because they provide a number of nutrient that are necessary for the growth of fungi,
Potatoes are a great ingredient to media like the widely used Potato Dextros Agar (PDA). These results show that the
effects of the essential oils on the tested organisms increase with concentration, with the lowest radial growth recorded
at 100 percent on account of Aspergillus niger (29.50 mm) and the highest at 25% on account of Aspergillus fumigatus
(68.17 mm). When compared to the control, all treatments had a considerable impact on the tested fungi growth. The
results also showed that Aspergillus fumigatus had a mean radial growth of (57.683 mm), whereas Aspergillus nige,
with a mean radial growth of (52.583 mm), was the more sensitive fungus. Aspergillus flavus came in second with a
mean radial growth of (55.042 mm). Aspergillus fumigatus had the lowest mean of inhibition percentage (43.90%)
and Aspergillus niger had the greatest mean (47.83%).
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1. INTRODUCTION

Aspergillus species are opportunistic fungus that become harmful when their host's immunity is debilitated
Among the many species of Aspergillus, the four most common are Aspergillus fumigatus followed by Aspergillus niger,
Aspergillus flavus, and Aspergillus clavatus. Then again, non-fumigatus Aspergillus-related contagious infections have
become more prevalence. Human infections with Aspergillus species can result in a large number of ailments, from direct
angioinvasion to hypersensitive reactions, contingent upon the host's safe system [1].

Around 250 species and 40 subspecies of the saprophytic fungus Aspergillus spp. can infections humans. This
ecological factor is the cause of common infections, especially opportunistic respiratory tract infections in
immunocompromised individuals. Infections can also be caused by Aspergillus circumdati, Aspergillus candidi,
Aspergillus terrei, Aspergillus nidulantes, Aspergillus warcupi, and Aspergillus ornati subspecies, however Aspergillus
fumigatus is the most common causative agent. Aspergillus species can create saprophytic, allergic, and invasive
aspergillosis, which are the clinical symptoms of the disease [2],[3].

In any case, those with debilitated resistant systems and insufficient immune response of Aspergillus resistance
are more helpless against invasive aspergillosis (IA), a lethal iliness with a high morbidity and mortality rate. The passing
rate from invasive aspergillosis is still somewhere in the range of 30 and 70 percent because of difficulties with diagnosis,
a small selection of antifungal medications, and a lack of effective antifungal vaccinations [4],[5],[6].
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Rich sources of bioactive chemicals viewed in plants have been showed as useful against various illnesses and diseases
[1]. Leaves of Eucalyptus camaldulensis are known to possess several biological and pharmacological activities,
including antifungal activity against several pathogenic contagious fungi [7],[8].

When four normal form mold fungi (Aspergillus flavus, Aspergillus nige, Aspergillus terreus, and Fusarium culmorum)
were developed, the essential oil from Eucalyptus camaldulensis were tested for its antifungal activity. The results
showed that the oil had great antifungal activity, with Aspergillus niger showing the highest percent of inhibition
(91.66%) [9]. Therefore, this study was to assess the impact of Eucalyptus camaldulensis essential oil and different
mediums against growth Aspergillus spp. that cause aspergillosis.

2. MATERAL AMD METHODS

2.1 Source of culture media

The culture media (Potato Dextros Agar, Sabouraud Dextrose Agar, Malt Extract Agar and Yest Extract Agar) utilized
in this study were purchased from a medical equipment in the province of Wasit.

2.2 Source of essential oil
The Ministry of Science and Technology, Directorate of Agrarian Research supplied the essential oil.

2.3 Effect of different media on the growth of Aspergillus spp.

In this work, four culture media — potato dextrose agar (PDA), sabouraud dextrose agar (SDA), malt extract agar
(MEA), and yeast extract agar (YEA) were utilized. They were prepared as per the manufacturer's instructions (39gm,
62gm, 20gm and 23gm) respectively. They were totally dissolved in 1 liter distilled water and then, add 0.5 ml/L of
Cycloheximide and 0.05 g/L of chloramphenical to prevent growth microorganism, than put in autoclaved at 121 degrees
Celsius for fifteen minutes at a pressure of less than fifteen pounds. Twenty milliliters of each of these media were placed
in sterile Petri plates measuring nine centimeters. For approximately sixty minutes, the media were left to harden at room
temperature. In this investigation, a disk (5 mm) containing a developed pure culture of Aspergillus spp. was inoculated
independently in each of the investigated conditions and incubated at 25°C. The province diameters of the Aspergillus
species utilized in this study in all media were measured after 7 days after immunization. There were three replications
of each treatment in a completely randomized setup [10].

2.4 Effect of essential oil on radial growth of Aspergillus spp. by poisoned food technique

To assess the effect of essential oil on Aspergillus spp. development using the poisoned food technique, 90 ml of
autoclaved PDA medium was combined with 10 ml of each concentration and then put into 9cm petri dishes. As a control,
Petri plates filled with medium free of oil were utilized. A 10 mm diameter mycelial disc of the tested fungus was used
to inoculate each dish, and it was then incubated at 25 °C for the predetermined measure of time. The province's diameter
was measured, and the findings were noted. The accompanying formula was used to get the inhibition percentage:
Control growth - test growth/control growth x 100 equals the inhibition percentage [11].

3. RESUITS AND DISCUSSION

3.1 Effect of different media in growth of Aspergillus spp.

Following a 7-day brooding period, the effects of different media (PDA, SDA, MEA, and YEA) on the development
rate of Aspergillus species were displayed in Table (1) and Figure (1). The tested contagious colonies on PDA, SDA,
MEA, and YEA had settlement diameters of (78.33, 76.20, 48.83, and 38.33 mm) for Aspergillus fumigatus, (79.50,
77.67, 44.00, and 34.50 mm) for Aspergillus niger, and (79.13, 74.77, 42.83, and 28.33 mm) for Aspergillus flavus.

As indicated by the information, PDA and SDA were the two most effective development media for the growths
under examination. Moreover, the results demonstrated that the PDA culture medium far outperforms any remaining
examined media in terms of advancing the spiral growth of the organisms under test. When it came to outspread growth,
PDA and the fungus A. niger had the most growth, measuring 79.50 mm, while YEA and the fungus Aspergillus flavus
had the lowest growth, measuring 28.33 mm. Significant differences were tracked down in this investigation (p value =
0.001).
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Table 1. Radial growth of Aspergillus spp, according to the type of media (PDA, SDA, MEA, YEA)

Type of Fungi Colony diam_eter in (mm)
Type of media (M) Mean Fungi

(F) PDA SDA MEA YEA
Aspergillus niger 79.50 77.67 44.00 34.50 58.92 b
Aspergillus fumigatus 78.33 76.20 48.83 38.33 60.43 a
Aspergillus flavus 79.13 74.77 42.83 28.33 56.27 ¢
LSD Fm 0.73 LSD ¢ 0.36
Mean media 7899a | 76.21b |4522c | 33.72d
LSD m 0.42

Each value was a mean of three replicates. Significant LSD (0.05)
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FIGURE 1. Radial growth of Aspergillus niger, according to the type of media (a- PDA b- SDA c- MEA d-
YEA)

The findings of this study showed that the growth medium fundamentally affected the development of the three
fungal species. The medium YEA showed the lowest growth rate, while PDA showed the highest growth rate. These
differences in the nourishing components of the tested media might have contributed to the observed growth differences
in the targeted fungi.

PDA's straightforward composition and ability to facilitate the mycelial growth of a wide variety of growths make it one
of the most often used culture medium. PDA is the greatest medium for mycelial growth, as indicated by a number of
experts [12], [13].

PDA and SDA were said to be the ideal media for mycelia development by a number of workers [14]. The findings of
this investigation were agreement with those of [15] who examined the effect of various media on Aspergillus terreus
development and concluded that PDA was the most effective medium, followed by SDA and MEA.

After seven days of incubation at 25+1°C, another study was carried on a mission to assess the influence of Potato
Dextrose Agar (PDA), Czapek's Dox, Yeast Extract Agar (YEA), and Lignocellulose Agar (LCA). The results
demonstrated that the tested organisms exhibited most extreme settlement development on PDA [16].

As per certain reports [17], fungal isolates cultivated on PDA media have demonstrated superior spore creation and have
enhanced their capacity, which is consistent with the findings of our investigation.

Aspergillus niger cultivated on PDA media outgrew CYA (Czapek's Dox + Yeast Extract Agar), as per [18].
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[19], study examined the effects of three different culture media on Aspergillus species practicality and spore
creation. It found that PDA produced the most development and spore creation, followed by SDA, and that result was
consistent with our findings.

Extra research examined the effect of several nourishing variables on the development of Aspergillus. [20],[21],[22].

3.2 Effect of essential oil on growth of Aspergillus spp. by poisoned food technique

The findings of the experiment using poisoned food to examine the effects of essential oils on the development of

Aspergillus species are shown in Tables (2, 3), and Figure (2). These results show that the effects of the essential oils on
the tested organisms increase with concentration, with the lowest radial growth recorded at 100 percent on account of
Aspergillus niger (29.50 mm) and the highest at 25% on account of Aspergillus fumigatus (68.17 mm).
When compared to the control, all treatments had a considerable impact on the tested fungi growth. The results also
showed that Aspergillus fumigatus had a mean radial growth of (57.683 mm), whereas Aspergillus niger with a mean
radial growth of (52.583 mm), was the more sensitive fungus. Aspergillus flavus came in second with a mean radial
growth of (55.042 mm). Aspergillus fumigatus had the lowest mean of inhibition percentage (43.90%) and Aspergillus
niger had the greatest mean (47.83%).

Table 2. Effect of essential oil of Eucalyptus on Aspergillus spp. growth by poisoned food technique

Treatment Radial growth (mm)

Extract (Coﬁ())r;centrations A.niger A. flavus A. fumigatus Means
100 29.50 30.33 35.33 31.722

Essential oil 50 38.50 40.33 41.23 40.022
25 60.33 65.50 68.17 64.667
Control 82.00 84.00 86.00 84.00

LSD (0.05) 0.7264 0.4194

Means 52.583 55.042 57.683

LSD (0.05) 0.3632

Each value is a mean of three replicates

Table 3. Percentages of inhibition of Aspergillus spp. growth by poisoned food technique

Treatment Inhibition %
Extract Concentrations A.niger A. flavus A. fumigatus Means
(%)
100 64.02 63.89 58.91 62.28
Essential oil 50 53.05 52.98 52.05 52.69
25 26.42 22.02 20.74 23.06
LSD (0.05) 1.021 0.589
Means 47.83 46.29 43.90
LSD (0.05) 0.589
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FIGURE 2. Effect of essential oil on A.fumigatus by poisoned food technique a- 100, b- 50, ¢- 25% , d- control

The study's findings indicated that the effectiveness of essential oil varies depending on the fungus species and
concentration. These findings aligned with those of [23] who discovered that the essential oil of Eucalyptus urophylla
against Aspergillus niger increased in effect as the oil concentration increased. They also demonstrated that the
mechanisms underlying the reduction of mycelium growth were likely caused by the main compound, 1,8-cineole, which
accounted for 66.31% of the total.

The antibacterial activity of Eucalyptus essential oil was investigated by [25] who demonstrated that the oil's activity
stems from the presence of 1,8-cineole, which is the oil's active constituent and causes a variety of pharmacological
effects. Numerous studies also revealed that 1,8-cineole, the primary component of Eucalyptus oil, had antifungal
properties [26],[27].

The antifungal activity of eleven commercial Eos-clove, Eucalyptus, geranium, half breed lavender, lavender, lemon,
lemongrass, neroli, oregano, tea tree, and red thyme — was studied by [28] against clinical isolates of Aspergillus flavus,
Aspergillus fumigatus, and Aspergillus niger. The study was conducted in comparison with AMB and ITZ. The findings
encourage the development of novel EO-based complementary or alternative medicines by demonstrating the
antibacterial potential of some EOs.

4. CONCLUSION

In this study, we investigate the antifungal activity of essential oil of Eucalyptus camendulensis plant and different
mediums (PDA, SDA, MEA and YEA) against aspergillus spp. that isolated from patients. We found that the essential
oils of E. camendulensis plant showed an interesting biological activity on Aspergillus spp. As indicated by the
information, PDA and SDA were the two most effective development media for the growths under examination.
Moreover, the results demonstrated that the PDA culture medium far outperforms any remaining examined media in
terms of advancing the spiral growth of the organisms under test.

REFERENCES

[1] L.F. Tan, V. L. Yap, M. Rajagopal, C. Wiart, M. Selvaraja, M.Y. Leong, and P.L. Tan, "*Plant as an alternative
source of antifungals against Aspergillus infections: A review". Plants. 11(22), 3009, 2022.

176



Kholoud et al., Wasit Journal for Pure Science Vol. 3 No. 3 (2024) p. 172-178

[2]
[3]
[4]
[5]

[6]

[7]

[8]

[9]

[10]

[11]
[12]

[13]

[14]

[15]

[16]
[17]
[18]

[19]

[20]

[21]

[22]

[23]

[24]

L. Cornelia, and M. Cuenca-Estrella,"Changes in the epidemiological landscape of invasive mould infections

and disease." Journal of Antimicrobial Chemotherapy., 72.suppl_1 2017, i5-i11.
J. P. Latgé, and G. Chamilos, "Aspergillus fumigatus and Aspergillosis,” Clinical microbiology reviews. 33(1),
10-1128, 2019.
G. R. Thompson, and T. F. Patterson, "Pulmonary aspergillosis”. In Seminars in Respiratory and Critical Care
Medicine., 29(2), 103-110, 2008.
J. W. Baddley, D. R. Andes, K. A. Marr, D. P. Kontoyiannis, B. D. Alexander, C. A. Kauffman, R. A. Oster,
E. J. Anaissie, T. J. Walsh, M.G. Schuster, J. R. Wingard, T. F. Patterson, J. I. Ito., D. Williams, T. Chiller, P.
G. Pappas, and Transplant Associated Infection Surveillance Network, ""Factors associated with mortality in
transplant patients with invasive aspergillosis,” Clinical Infectious Diseases, 50(12), 1559-1567, 2010.

G. D. Brown, D. W. Denning, Gow, N. A,, Levitz, S. M., Netea, M. G., and White, T. C. "Hidden killers: human
fungal infections,” Science translational medicine., 4(165), 165rv13-165rv13, 2012.

M. Mehani, N, Salhi, F. Dahou, S. Kasmi, I. Mehani, L. Segni, L. Morcia, C. Terzi, and M. Akram, "Antifungal,
Antibacterial and Phytotoxic Activity of Essential Oil from Leaves of Eucalyptus camaldulensis,”
Phytothérapie., 20(1), 48-62, 2022.

A. Hawraa Faisal, Israa Ibrahim Khalil, and D. Ali Hasan Alhasan, "In vitro effects of laser radiation on the
antifungal activity of Eucalyptus spp. leaves extract by chloroform," Egyptian Journal of Veterinary Sciences,
54(4), 677-688, 2023.

Elgat, W. A. A., Kordy, A. M., Bshm, M., Cerny, R., Abdel-Megeed, A., amd M. Z. Salem, "Eucalyptus
camaldulensis, Citrus aurantium, and Citrus sinensis Essential Qils as Antifungal Activity against Aspergillus
flavus, Aspergillus niger, Aspergillus terreus, and Fusarium culmorum,” Processes, 8(8), 1003, 2020.

Z. Shiguang, and Simon F. Shamoun, "The effects of culture media, solid substrates, and relative humidity on
growth, sporulation and conidial discharge of Valdensinia heterodoxa,” Mycological research., 110 (11), 1340-
1346, 2006.

P. Kaur, Rajesh Thakur, and A. Choudhar. "An in vitro study of the antifungal activity of silver/chitosan
nanoformulations against important seed borne pathogens." Int. J. Sci. Technol. Res., 1(6), 83-86, 2012.

S. K. Maheshwari, D. V. Singh, and A. K. Sahu, "Effect of several nutrient media on the growth and sporulation
of Alternaria alternate,” Journal of Mycopathological Research., 37, 21-23, 1999.

A. Saha, P. Mandal, S. Dasgupta, and D. Saha, "Influence of culture media and environmental factors on
mycelial growth and sporulation of Lasiodiplodia theobromae (Pat.) Griffon and Maubl,” Journal of
Environmental Biology. 29(3), 407-410, 2008.

Okunowo, W. O., Gbenle, G. O., Osuntoki, A. A., and Adekunle, A. A. "Media studies on Myrothecium roridum
Tode: A potential biocontrol agent for water hyacinth,” Journal of Yeast and Fungal Research., 1(4), 55-61,
2010.

M. E. Zain, A. A. H. H. EI-Sheikh, H. G. Soliman, and A. M. Khalil, "Influence of growth medium on diagnostic
characters of Aspergillus and Penicillium species," African Journal of Microbiology Research., 3(5), 280-286,
20009.

Sharma, G. P. R. R., and Pandey, R. R. "Influence of culture media on growth, colony character and sporulation
of fungi isolated from decaying vegetable wastes," Journal of yeast and fungal research., 1(8), 157-164, 2010.
R.M. Ali, Sadig, J Ahmed, Fradi, and Alaa M. Al-Aaraji. "Comparison between different cultural medium on
the growth of five Aspergillus species,” World Journal of Pharmaceutical Research 5 (8), 9-16, 2016.

M. Gupta, Kumari Manisha, and R. Grover, "Effect of various media types on the rate of growth of Aspergillus
niger." Indian Journal of Fundamental and Applied Life Sciences 2(2),141-144, 2012.

Yuyun, F., Radix, S., Gede, S. P., Puji L., and Eryka M. "Influence of culture medium on the sporulation and
viability of Aspergillus spp. and Talaromyces spp. Entomopathogenic Fungi,” Jurnal Hama dan Penyakit
Tumbuhan Tropika., 18(2), 12-22, 2018.

Dewi, P., Indrati, R., and Millati, R. "Effect of aeration on the growth and sporulation of Aspergillus niger in
cassava stalks bioconversion," In Journal of Physics: Conference Series, 1918(5), 052006. I0OP Publishing,
2021.

C. Viegas, M. Dias, E. Carolino, and R. Sabino, “Culture media and sampling collection method for Aspergillus
spp. assessment: tackling the gap between recommendations and the scientific evidence," Atmosphere.,12(1),
23, 2020.

S. A. Shafig, A. F. Abdulkareem, and F. A. A. Shafi, "Influence of the different carbon and nitrogen sources
on the production of biodiesel by oleaginous fungi Aspergillus terreus, Aspergillus fumigatus,” Baghdad
Science Journal., 18(2), 0225-0225, 2021.

Pujiarti, R., Nurjanto, H. H., and Sunarta, S. "Antifungal activity of Eucalyptus urophylla oil against Aspergillus
niger and Fusarium oxysporum,” AGRIVITA Journal of Agricultural Science., 40(1), 55-62, 2017.

Trivedi, N. A., and Hotchandani, S. C. "A study of the antimicrobial activity of oil of Eucalyptus,”. Indian Journal
of pharmacology., 36(2), 93-94, 2004.

177



Kholoud et al., Wasit Journal for Pure Science Vol. 3 No. 3 (2024) p. 172-178

[25] G.R. Vilela, G. S. de Almeida, D'Arce, M. A. B. R., Moraes, M. H. D., Brito, J. O., da Silva, M. F., Das., G.
F.,and E. M. da Gloria, "Activity of essential oil and its major compound,1, 8-cineole, from Eucalyptusglobulus
Labill., against the storage fungi Aspergillus flavus Link and Aspergillus parasiticus Speare,"Journal of Stored
Products Research., 45(2),108-111, 2009.

[26] G. Martin Muthee, W. Angeline Maina, and John M. Wagacha. "Antifungal activity of essential oil of Eucalyptus
camaldulensis Dehnh. Against selected Fusarium spp."” International journal of microbiology 2017.1, 2017.
d0i:10.1155/2017/8761610.

[27] A. Valeria, L. Cavallo, J. Roana, N. Mandras, Cuffini, A. M. Tullio, V. and Banche, G. "In Vitro Antifungal
Activity of Selected Essential Oils against Drug-Resistant Clinical Aspergillus Spp. Strains,” Molecules.,
28(21), 7259, 2023.

178



