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Abstract 
The problem of multidrug-resistant pathogens as bacteria, fungi and yeast in 
addition to the restriction of using antibiotics as growth promoting sub-
stances in food has attracted the attention to looking for alternative sources 
instead of conventional antibiotics like natural products which have antimi-
crobial activity. Much interests and researches have been focused on using 
natural antimicrobial peptides and chemicals extracted from animal secre-
tions and some insect’s venoms as they exhibit antimicrobial activity against 
pathogens with lower resistance and higher synergistic effects if they were 
given in combination with blends of them. In this paper, some antimicrobial 
chemicals extracted from giraffes are shown in addition to their activity 
against Aspergillus fumigatus species using optical density analysis technique 
then their Minimum Inhibitory Concentrations (MIC) will be determined as 
well as ICs 50 to measure the potency to inhibit a biological function using 
programmes like Gene5, graph pad prism as well as testing antimicrobial ac-
tivity of some chemicals which are provided in animal secretions. 
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1. Introduction 
1.1. Antimicrobial Peptides and Proteins 

It is notable that antimicrobial peptides particularly cationic ones play a signifi-
cant role within the natural immunity of animal defences against topical and 
general microbes altogether species of life. These antimicrobial peptides may be 
evoked or expressed by bacterium, fungi or yeast, most peptides are smart with 
wide strains of microorganisms as well as antimicrobial strain like Methicillin 
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Resistant Staph Aureus (MRSA) and Vancomycin Resistant Staph Aureus (VRSA). 
A number of them are synergistic with standard antibiotics as they need po-

tent activity of the many microorganism secretions like lipopolysaccharides 
(LPS) and lipoteichoic acid that free by many bacterial strains and cause fatal in-
fections. In distinction with antibiotics, the peptides have a plus that they fores-
tall protein induction by bacterium in tissue culture and human blood as pep-
tides do that by block LPS interaction with the blood serum macromolecule of 
the host. Ion antimicrobial peptides are evoked by lipopolysaccharides and are 
ready to dampen the septic response of animal host cells to lipopolysaccharides 
[1]. 

Animals are exposed to legion pathogens daily by intake, inhalation and call 
and their natural immunity plays a significant role in their resistance to infec-
tion. The role of antimicrobial peptides has been magnified apparently [2], and 
there’s a promising proof has been discovered from decades reports that their 
antimicrobial action is necessary because the host protein, immune cells and 
phagocytes. 

Microbial infections evoked by microorganism lipopolysaccharides by a regu-
lar pathway just like pathway employed by mammalian immune system [3]. 

Examples of Species Secrete Antimicrobial Peptides 
Most species produce antimicrobial peptides as well as antimicrobial peptides 
made by bacterium, fungi, hydra, insects like bee produces mastoparan, melittin, 
poneratoxin, moricin, ceropin et al. [4], frogs turn out dermaseptin and magai-
nin [5], craniate turn out defensins and cathelicidin [6] and even mammals 
produce conjointly defensins, cathelicidin and protegrin. ion amide is meant 
from C-terminal domain of human blood platelet atomic number 20 [7] and to-
day, the foremost wide used antimicrobial amide is nisin that is thus far the sole 
Food and Drug Administration approved antimicrobial peptide and it’s used as a 
synthetic preservative [8]. 

1.2. Antimicrobial Chemicals 

Animals always use metabolites made by dependent bacterium for defence 
against microorganisms like bacteria, parasites and alternative pathogens. Secre-
tion from the sweat and oily glands from some animals like giraffes and deer and 
secretion from preen glands of birds are used for this purpose though these 
chemicals are employed by the bird apparently. 

Examples of Species Turn out Antimicrobial Chemicals 
Most animals like mammals, fish, reptilian and birds turn out antimicrobial 
chemicals as a psychoanalytic process against microorganisms as an example, 
chicken eggs have defence mechanisms which can have several potentialities for 
victimisation for the sake of protection of human and animal health. 

The chicken egg is an efficient supply of nutrients like metallic element and 
metal. The chemical, physical and defence mechanisms of egg guarantees pro-
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tection of the embryo against invasion infection and multiplication of being. 
Physically, the egg shell and therefore the shell membrane of the egg forestall 
microbial penetration to the egg wall. Chemically, the pH scale and consistency 
forestall microbial proliferation and multiplication. Biologically, the albumen 
contains varied proteins that have antimicrobial activities as microorganism cell 
lysis, sustenance binding and metal binding that are forms of natural and innate 
psychoanalytic process of the egg itself. Varied biological functions of the egg 
compositions as well as immunomodulating activity, antimicrobial activity and 
inhibition of peptidase might all reinforce the importance of those substances in 
hindrance and protection of animal and human against diseases [9]. 

Another example is hoopoe preen that secretes antimicrobial chemicals which 
were tested by suggests that of antibiotic injections to check if the dependent 
bacterium resides inside the oil gland are liable for their production as this bird 
produces 2 forms of chemical secretions disagree in chemical composition. One 
in every of them contains mixture of volatile substances whereas the opposite 
one doesn’t contain these volatile substances. All volatile chemicals are detected 
robust bactericide properties and mixtures of those chemicals at totally different 
concentrations stifled the expansion of some bacterial strains that have been as-
sayed by different ways. 

It has been supposed that these chemicals have a job within the antimicrobial 
activity that the presence of that dependent bacterium in the uropygial glands of 
this animal contains a solid relationship to its antimicrobial activity which might 
be employed in topical medicines. There was recording obtained from gas chro-
matography/ mass spectroscopy analysis shown in Figure 3 showing peaks at 
short extraction times but twenty-one minutes consistent with volatile sub-
stances [10] (Figure 1). 

Alternative example, the glands and hair of giraffes contain several varied bacte-
ricide chemicals like indole, alkyl group indole or skatole and phenol. There mix-
ture and combination turn out synergistic result quite victimisation all one by 
one which might be used for defence against being as phenol is employed wide 
for preservation of internal secretion (Figure 2). 

The Giraffe produces these chemicals which might be detected by totally dif-
ferent ways, methylene chloride or DMSO of hair samples of male and female 
Giraffes were analysed by gas chromatography/mass spectroscopy that produces 
2 chemicals which are indole and 3-methyl indole which are powerfully accoun-
table to the robust scent of the giraffe, alternative chemical extracts are p-cresol, 
heptanal, octanal, nonanal, benzaldehyde, octane, hexadecenoic acid and te-
tra-decanoic acid (Figure 3). 

Indole is soluble in hot water 0.19 g/100ml in 20 Celsius degrees, methyl in-
dole or skatole is soluble in water 21 g/100ml in 20 Celsius degrees and finally 
p-cresol is soluble in water according to the temperature 2.4 g/100ml at 40 Cel-
sius degrees and 5.3 g/100ml at 100 Celsius degrees. It is also soluble in methanol 
and diethyl ether and fully miscible in both of them. These three compounds are 
easily extracted using DMSO. 
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Figure 1. Recording of hoopoe preens secretions. (a) represents the white preens se-
cretion of the non-breeding adults. (b) and (d) represent dark secretion in three 
nesting hoopoes of constant brood when six days of treatment with (b) solely ma-
nipulation, while not injection, (c) saline water injected inside the oil gland lobes 
and (d) amoxycillin injected within the uropygial gland lobes. Peaks are numbered 
consistent with the list of compounds within the descriptive analysis. 

 

 

Figure 2. The anatomy of giraffes’ skin showing deep and su-
perficial dermis with sweat, sebaceous glands and hair. 

 

 

Figure 3. The chemical structure of main chemicals of giraffes’ 
hair indole, skatole and p-cresol. 
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These compounds will defeat microorganisms and ectoparasitic arthropods, 
most of those compounds are fungistatic and biological process which implies 
that they inhibit multiplication of bacterium and fungi in order that they might 
act with disinfectant standard antibiotics like antibiotic and cephalosporins as 
they show therapeutic result against class skin pathogens and alternative micro-
organisms, the amount of p-cresol in Giraffe is enough to repel any being [11] in 
order that is why hunters and naturalists connected between these chemicals and 
therefore the robust scent of the giraffes [12] thus giraffes may be detected whe-
reas standing quite 250 meters from hunters and dangerous animals like lions 
and tigers [13] some finds this odour is pleasant and engaging however on the 
opposite facet some researchers see it’s not pleasant [14] [15]. It had been in-
structed that Giraffe scent repels lions and alternative predators however there 
aren’t any tests or any functions are reportable. 

It had been reportable that analysis of hair and alternative dermal material of 
the Giraffe indicating presence of diverse chemical volatile compounds, indole 
and skatole are extremely odoriferous to humans and it had been reportable that 
they need biological process and fungistatic activity against wide selection of 
microbes that may be exist on the skins in order that they may be used for anti-
microbial topical preparations and antimicrobial patches which might be ab-
sorbed by skin. 

Table 1 shows the full particle current of some chemicals. 
The opposite two alkaloids, indole and 3-methyl indole or skatole are the most 

accountable to the dangerous odour of Giraffe as they’re just like the natural 
odour. Indole is found naturally in Jasmin, genus Vinca and orange blossom, 
alkyl group indole and indole have a soiled odour in high concentration however 
it’s acceptable after they are diluted that they will be used for fragrance manu-
factures [16] but neither of those chemicals are detected in giraffes. 

There is sexual dimorphism in the content of indole, methyl indole and para 
cresol as males have more than females in quantities of these chemicals by 54%, 
69% and 46% respectively. 

These compounds have antimicrobial activity, Trichophyte that could be a 
zoophilic flora found on the skin of animals and athlete’s foot which liable for 
human skin infection may be stifled by indole [17], nonanal [18], characid satu-
rated fatty acid and hexadecenoic acid [19]. 

The expansion of skin bacterium may be avoided by a number of Giraffe de-
rived compound. as an example, Staph aureus is stifled by indole, benzaldehyde 
[20], octanal [21], p-cresol, characid saturated fatty acid [22], hexadecenoic acid 
and nonanal [23] these compounds may be used against penicillin resistant Sta-
phylococci aureus (MRSA). 

Mostly, the activity of these compounds is moderate however acting synergis-
tically will build their activity more impregnable as indole has synergistic result 
with some chemicals to inhibit growth of caries caused by eubacteria bacterium 
as its addition to caryophyllene as an example can cut back minimum restrictive 
concentration (MIC) from 1600 µg/ml to six.25 µg/ml. 
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Table 1. The main volatile compounds detected from the skin of the giraffes, values are 
portrayed by percentages of the full particle current (%TIC), (a) represents minor com-
pounds with share but a 2% of TIC that cannot be known. 

Compound Male (%TIC) Female (%TIC) 

Octane 5.6 6.9 

Benzaldehyde 3.7 5.7 

Heptanal 5.3 2.3 

Octanal 2.9 3.6 

Nonanal 22.5 28.9 

p-Cresol 5.5 3.0 

Indole 6.5 3.0 

3-Methylindole 14.0 4.7 

Tetradecanoic acid 8.1 11.4 

Hexadecanoic acid 11.9 11.3 

3,5-Androstadien-17-one 8.1 6.9 

Minor compoundsa 6.0 12.5 

 
Aspergillus fumigatus is a fungus which causes invasive fungal infection, chron-

ic pulmonary infections and allergic bronchopulmonary Aspergillosis, it affects 
also immunodeficient patients who suffer from AIDS and patients who are tak-
ing immunosuppressants as well as neoplastic diseases for organ transplanta-
tions. It is killed mainly by azole chemicals as indole and methyl indole and it is 
grown on SABS [24]. 

Therapeutic applications of animal secretions: 
Animal peptides and chemicals are broad spectrum antimicrobial agents that 

have disinfectant and static activities against gram positive, gram negative, pro-
tozoa and fungi. 

Thanks to their property, broad spectrum, simple chemical synthesis and low 
likelihood microorganism resistance, they’re developed as therapeutic agents for 
humans [25]. Animals are in battle with microorganisms which is why animals’ 
construction is meant naturally to defeat microbes thus peptides are used natu-
rally by animals to defeat microorganisms. 

Antibiotics are used for variant totally different settings physiologically and 
pathologically, the somatic cell cells of animals contain antibiotic peptides inside 
granules intracellularly, providing cells non-oxidative a natural disinfectant ca-
pability [26]. The epithelia of sure vertebrate animals and insects specific several 
antimicrobial peptides, protective the animal tissue surface against microbial 
penetration thus it’s a natural mechanical and biological barrier [27]-[33]. 

In some animals e.g., arthropod, the haemocyte that could be a current cell 
accountable to blood coagulation in class blood platelet, aggregates at the posi-
tion of the wound cathartic antimicrobial agents and physiological systems that 
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they’re expressed in giant half represent the division of host animal weapons 
system which referred to as natural immunity. 

The study of those antimicrobial animal secretions was concerned from totally 
different animal species as well as frogs, mammals and even sharks. each basic 
studies of those categories of antimicrobials and their biological systems in addi-
tion as apply them for human therapeutic application are concerned as sprays, 
patches, socks for leg ulceration to diabetic patients. Animal derived antimi-
crobial peptides and chemicals may be used for plants to repel and kill pests and 
insects. 

2. Materials and Methods 
2.1. Chemicals 
Overview of MIC Testing 
To summarise minimum inhibitory concentration test, a culture of pure micro-
organisms had been grown in the appropriate broth. the culture had been stan-
dardized using recognized standard microbiological techniques to obtain con-
centration equals nearly 1 million cells/ml. the more standardized microbiologi-
cal culture the more reproducible obtained test results. 

The antimicrobial substance frequently had been diluted, usually 1:1 using the 
appropriate diluent. After dilution of the antimicrobial, volume of the standard 
volume equals the volume of diluted antimicrobial had been added for each dilu-
tion vessel until reaching the microbial concentration nearly to 500,000 cells/ml. 

Incubate the serial diluted antimicrobial substance at the proper temperature 
according to the type of the microorganism for the right duration which is be-
tween 18 to 24 hours, the longer incubation duration, the more reproducible re-
sults obtained. 

Observe the serial diluted vessels after incubation to screen microbial growth 
which can be detected by turbidity or pellet formation in the bottom of vessel, 
the last diluted vessel which that had not demonstrated growth, turbidity or pel-
let formation determines the minimum inhibitory concentration of the antimi-
crobial agent. 

Advantages of MIC: 
• Easy to prepare and straightforward which permits reproducibility. 
• Can be done on a very small scale without needing to use high amounts of 

the antimicrobial agent which is very important for antimicrobial agents used 
experimentally e.g. antimicrobial peptides which are synthesized biologically. 

Disadvantages of MIC: 
• The variations of parameters of MIC test can affect the apparent results of 

MIC. For example, the long incubation will show higher MIC and lower in-
oculum concentration can result apparent lower MIC. 

• In bacteriostatic antimicrobial agent, some microorganisms will stop growing 
but not killed, there can be still the same number of cells waiting until the an-
timicrobial agent is neutralized. 
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2.2. Microbiology Culture Preparation 

It depends mainly on culturing Aspergellus fumigatus in its proper culture me-
dia and incubation in the proper temperature. You need sabouraud culture me-
dium and distilled water with an empty bottle, scale and spatula. 

Prepare amount per 500 ml of water and to prepare Incubate this bottle of sa-
bouraud culture medium overnight in the autoclave in 121 Celsius degrees. 

A fungus including Aspergillus fumigatus is grown in sabouraud culture me-
dium. 

Prepare 10 tubes for this media then fill each with 10 ml of the culture and 
bring Petri dishes containing each individual microorganism. 

Prepare culture media for fungi by the following: 
Label each bottle with the name of the culture media and the intended micro-

organism (Asp. fumigatus). 
Take a wire loop and place the wire loop in the flame of the Bunsen burner 

until glowing red along its length for sterilization then leave the loop to cool 
down. 

Petri dish had been picked up and open the lid had been opened to make a 
streak then the lid of the tube had been opened of the appropriate culture media 
and loop had been dipped into the bottle. 

These steps had been repeated for each tube then incubated overnight each 
one in the right temperature. 

The culture had been diluted by adjusting the ratios between bacterial culture 
and broth (Table 2). 

2.3. Optical Density Analysis 

In a clean tube the solvent only is put just to tare the device then from 10 ml of 
the tube aseptically 1/20 culture had been prepared to solvent by insertion 50 µl 
of culture against 950 µl T.E buffer (tris and EDTA) and they had been measured 
at wave length 600 nm then cultures had been diluted to 0.5 in absorbance 0.063 
e.g. if 6.3 O. D 500 µl 49.5 ml = 1/100. The resulted value had been multiplied in 
20 to obtain the final optical density. 

If optical density is so high, 1/40 ratio could have been prepared which had 
been represented by 25 µl of culture mixed with 975 µl of T.E. 

2.4. Chemicals Preparation 

Using DMSO as a solvent extract indole, methyl indole (skatole) and p-cresol 
four of 24 well plates had been prepared for each individual microorganism and 
had been divided as follows (Table 3, Table 4). 

 
Table 2. Dilution culture of microorganisms shows the ratios and amounts of culture 
media and broth in ml. 

Name of M.O Ratio Culture (ml) Broth (ml) 

Asp. Fumigatus 1:1 10 

https://doi.org/10.4236/abb.2021.126012


AlBaraa Akram, G. McCann 
 

 

DOI: 10.4236/abb.2021.126012 181 Advances in Bioscience and Biotechnology 
 

Table 3. Scheme shows the content of the 24 well plates according to their contents and 
concentrations of broth, cells and chemical 1 refers to 20 mM, 2 refers to 10 mM, 3 refers 
to 5 mM, 4 refers to 1 mM, 5 refers to 500 µM, 6 refers to 250 µM, 7 refers to 25 µM, 8 re-
fers to 12.5 µM, 9 represents positive control contains cells without chemicals and 10 
represents negative control doesn’t contain any cells or chemicals but contains just media. 

 1 2 3 4 5 6 

A 1 2 3 4 5 6 

B 1 2 3 4 5 6 

C 7 8 9 (+) 10 (−) Empty Empty 

D 7 8 9 (+) 10 (−) Empty Empty 

 
Table 4. The ratios and concentrations of media and cells required in each well according 
to Figure 3 before adding chemical. 

Code Well number Ratios Concentrations 

1 A1 and B1 1 20 mM 

2 A2 and B2 1/2 10 mM 

3 A3 and B3 1/2 5 mM 

4 A4 and B4 1/5 1 mM 

5 A5 and B5 1/2 500 µM 

6 A6 and B6 1/2 250 µM 

7 C1 and D1 1/10 25 µM 

8 C2 and D2 1/2 12.5 µM 

9 C3 and D3 Positive control just Cells 

10 C4 and D4 Negative control No cells 

Empty C5 and D5 Empty Empty 

Empty C6 and D6 Empty Empty 

 
In the First plate put 20 µM of indole to 500 µM of the cells and media in all 

wells except the last eight wells, put the cells only without chemicals in two wells 
as a positive control and in another two wells put the media only as a negative 
control. 

In the Second plate 20 µM of skatole was placed to 500 µM of the cells and 
media in all wells except the last eight wells, put the cells only without chemicals 
in two wells as a positive control and in another two wells put the media only as 
a negative control. 

In the Third plate put 20 µM of p-cresol to 500 µM of the cells and media in 
all wells except the last eight wells, put the cells only without chemicals in two 
wells as a positive control and in another two wells put the media only as a nega-
tive control. 
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In the Fourth plate put 20 µM of blend of indole, cresol and skatole to 500 µM 
of the cells and media in all wells except the last eight wells, put the cells only 
without chemicals in two wells as a positive control and in another two wells put 
the media only as a negative. 

Repeat this process for each plate with changing microorganisms used by 
making four plates for each microorganism each individual one contains indole, 
methyl indole (skatole), p-cresol and blend then label each plate according to the 
type of cells, media, chemical used control according to Table 3 then incubate 
them overnight (Figure 4, Table 5). 

 

 
Figure 4. Scheme shows the content of the 24 well plates according to 
their contents and concentrations of broth, cells and chemicals. 

 
Table 5. The ratios and concentrations of chemicals with media and cells required in each 
well according to Figure 3 after adding chemical. 

Code Well number Dilutions Concentrations 

1 A1 and B1 1 4000 µM 

2 A2 and B2 1/2 2000 µM 

3 A3 and B3 1/2 1000 µM 

4 A4 and B4 1/5 200 µM 

5 A5 and B5 1/2 100 µM 

6 A6 and B6 1/2 50 µM 

7 C1 and D1 1/2 25 µM 

8 C2 and D2 1/2 12.5 µM 

9 C3 and D3 1/10 1.25 µM 

10 C4 and D4 Positive control Chemicals 

Empty C5 and D5 Positive control Chemicals 

Empty C6 and D6 Negative control Broth only 
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2.5. Optical Density Analysis with Chemicals 

Using Gen5 software enter each plate individually to get the results showing the 
optical density through fluorescence assays of each well which evaluate the effect 
of each chemical and the response of the microorganism to it, input the results 
into excel sheets showing the concentrations of wells, names of microorganisms 
and chemicals used. Optical density is more preferred than ultraviolet spectro-
metry because the ultraviolet wave itself had an antibacterial activity which may 
interfere with the results of chemical effect on microorganism. Calculate the 
percentage of potency by the equation: 

% of potency = 100 − (O.D of chemical/O.D of Blend) * 100 

2.6. Statistical Analysis for Microorganisms 

Using GraphPad prism input the data obtained from the excel sheet of gene 5 
server then make non-linear regression to obtain graph showing the growth in-
hibition of each microorganism as well as calculation IC50, this curve can be fit-
ted by dose response inhibition and then drawing log inhibitor by µM versus re-
sponse to obtain variable slopes consist of four parameters and when you had 
more optical density you will need to reduce concentration and hence the lower 
IC is indication to the higher potency which means that the minimum dose of 
chemical is effective. 

3. Results 
3.1. Optical Density Measurement (Table 6) 

Table 6. Optical density results for Asp. fumigatus according to readings multiplied by 
20. 

 Reading Optical density 

Blank Zero Zero 

Asp. fumigatus Zero Zero 

Chemical Preparation and Optical Density Analysis with Chemicals 
It depends on the types and species of microorganisms as well as types and con-
centrations of chemicals, as shown in the following figures there are some mi-
croorganisms affected with chemicals in given concentration and others has not 
affected enough with the chemicals and need higher concentration. For optical 
densities means of results related to each concentration is calculated including 
positive and negative controls. 

Asp. fumigatus 
Blend 
It is showing that it killed cells in concentrations from 4 mM until the concen-

tration of 1 mM and after that it wasn’t effective against cells (Figure 5, Table 7). 
Cresol 
It is showing that it killed cells in only concentration of 4 mM after that it 

wasn’t effective against cells (Figure 6, Table 8). 
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Figure 5. The effect of blend on Aspergillus fumigatus showing 
growth inhibition in concentrations from 4 mM until 1 mM. 

 

 
Figure 6. The effect of cresol on Aspergillus fumigatus showing growth 
inhibition in concentration of 4 mM. 

 
Table 7. Values of optical density values between concentrations from 4 mM until 1.25 
µM as well as positive and negative controls related to the effect of blend on Asp. fumiga-
tus. 

Concentration     Mean 

4 mM 0.097 0.095   0.096 

2 mM 0.096 0.093   0.0945 

1 mM 0.092 0.089   0.0905 

200 µM 0.598 0.571   0.5845 

100 µM 0.992 2.214   1.603 

50 µM 1.612 1.288   1.45 

25 µM 0.685 1.504   1.0945 

12.5 µM 0.876 1.414   1.145 

1.25 µM 1.424 1.702   1.563 

Positive controls 1.858 1.904 1.634 1.444 1.71 

Negative controls 0.091 0.091   0.091 
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Table 8. Values of optical density values between concentrations from 4 mM until 1.25 
µM as well as positive and negative controls related to the effect of cresol on Asp. fumi-
gatus. 

Concentration     Mean 

4 mM 0.487 0.582   0.5345 

2 mM 1.433 1.853   1.643 

1 mM 1.834 1.754   1.794 

200 µM 1.808 1.797   1.8025 

100 µM 1.622 1.882   1.752 

50 µM 1.7 1.68   1.69 

25 µM 1.832 1.706   1.769 

12.5 µM 1.759 1.744   1.7515 

1.25 µM 1.784 1.726   1.755 

Positive controls 1.847 1.759 1.259 1.906 1.69275 

Negative controls 0.097 0.093   0.095 

 
Indole 
It is showing that it killed cells in concentrations from 4 mM until the con-

centration of 1 mM and after that it wasn’t effective against cells (Figure 7, Ta-
ble 9). 

Skatole 
It is showing that it killed cells in concentrations from 4 mM until the con-

centration of 200 µM and after that it wasn’t effective against cells (Figure 8, 
Table 10). 

3.2. Statistical Analysis 

Making graphs illustrating microorganism growth inhibition by drawing a graph 
between OD 600 by nm and logarithm of chemicals by µM given to obtain the 
inhibitory concentration IC50 and R square which will lead to measure the po-
tency according to the values of the previous tables. 

Aspergillus fumigatus 
Blend 
The graph below shows OD 600 against log concentration of blend, as seen 

the IC50 equals approximately 196.7 µM and R square is 0.7806 µM (Figure 9). 
Cresol 
The graph below shows OD 600 against log concentration of cresol, as seen 

the IC50 equals approximately 2314 µM and R square is 0.944 µM (Figure 10). 
Indole 
The graph below shows OD 600 against log concentration of indole, as seen 

the IC50 average is between 102.7 µM to 1036 µM where IC50 equals approx-
imately 326.3 µM and R square is 0.9068 µM (Figure 11). 
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Skatole 
The graph below shows OD 600 against log concentration of skatole, as seen 

the IC50 average is between 5.718 µM to 2278 µM where IC50 equals approx-
imately 114.1 µM and R square is 0.5944 µM (Figure 12). 

 
Table 9. Values of optical density values between concentrations from 4 mM until 1.25 
µM as well as positive and negative controls related to the effect of indole on Asp. fumi-
gatus. 

Concentration     Mean 

4 mM 0.094 0.094   0.094 

2 mM 0.09 0.09   0.09 

1 mM 0.09 0.092   0.091 

200 µM 0.772 2.079   1.4255 

100 µM 1.392 1.756   1.574 

50 µM 1.768 1.634   1.701 

25 µM 1.56 1.789   1.6745 

12.5 µM 1.63 1.747   1.6885 

1.25 µM 1.736 1.822   1.779 

Positive controls 1.981 1.805 1.893 1.75 1.85725 

Negative controls 0.09 0.091   0.0905 

 
Table 10. Values of optical density values between concentrations from 4 mM until 1.25 
µM as well as positive and negative controls related to the effect of skatole on Asp. fumi-
gatus. 

Concentration     Mean 

4 mM 0.173 0.181   0.177 

2 mM 0.094 0.092   0.093 

1 mM 0.652 0.09   0.371 

200 µM 0.406 0.1   0.253 

100 µM 0.794 1.079   0.9365 

50 µM 1.492 1.399   1.4455 

25 µM 0.229 1.555   0.892 

12.5 µM 0.39 1.413   0.9015 

1.25 µM 1.071 1.637   1.354 

Positive controls 1.741 1.837 1.648 1.848 1.7685 

Negative controls 0.091 0.092   0.0915 
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Figure 7. The effect of indole on Aspergillus fumigatus showing growth 
inhibition in concentrations from 4 mM until 1 mM. 

 

 
Figure 8. The effect of skatole on Aspergillus fumigatus showing growth 
inhibition in concentrations from 4 mM until 200 µM. 

 

 

Figure 9. GraphPad shows optical density by Nano meter 
against log of blend related to Asp. fumigatus. 
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Figure 10. GraphPad shows optical density by Nano meter against 
log of cresol related to Asp. fumigatus. 

 

 

Figure 11. GraphPad shows optical density by Nano meter against 
log of indole related to Asp. fumigatus. 

 

 

Figure 12. GraphPad shows optical density by Nano meter against 
log of skatole related to Asp. fumigatus. 
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Figure 13. Chart showing IC50 for Asp. fumigatus in presence if indole, methyl indole, 
skatole and blend. 

4. Discussion 

Although it was hoped to extract chemicals from their animal sources as it has 
been difficult to be afforded so the chemicals had been bought instead, they were 
tangibly effective mostly against Asp. fumigatus. The optical density of fungus 
was out of the scale due to clumping so it didn’t get the expected results as well 
as the turbidity is not an enough evidence that cells are grown so it can be used 
viable counts and serial dilution techniques.  

The previous figures were showing that blend of indole, skatole and cresol has 
synergistic effect more than using each chemical alone and, at the same time, it 
plays a major role in diluting the toxic effect of p-cresol. In case of observation 
statistical analysis resulted from graph pad prism, although the IC50 is ambi-
guous in some graphs. However, this can help in determining the dose which is 
effective and economic in case this combination applied for medicinal uses. 

Aspergillus fumigatus: 
During its chemical preparation with blend it showed cell death at least con-

centration with blend 1 mM, 4 mM with cresol, 1mM with indole and 200 mM 
with skatole, the IC50 of blend is 196.7 µM, IC50 of cresol is 2314 µM, IC50 of 
indole is 326.3 µM and IC50 of skatole is 114.1 µM which indicates the therapeu-
tic potency of blend as well as skatole (Figure 13). 

So, the blend is more synergistic in fungal infection and skatole is the most 
potent component in this combination. 

5. Conclusions 

The future work based on these results, His-tag cloning may be further done as 
some tags participates in the loss of activity of the peptide and optical density 
may be measured for measuring its inhibitory effects using N and C terminals. 

Cloning and expression with yeasts can be done further with other protein 
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peptides as lactoferrin and lactotransferrin which are found in the milk of many 
species of mammals and has antimicrobial activity. It can be extracted from milk 
of whales, camels and dolphins depending on their hydrophobicity and β-sheets 
which facilitates its penetration to the cell wall of microbes. 

For chemicals, the blend of indole, skatole and cresol can be used for topical 
uses to protect the body against dermatological disturbances. This blend can be 
used topically as patches, ointments or creams, especially for some dermatologic 
disorders. 

As well as using it for plants as onions to repel Aspergillus fumigatus which 
infects plants especially onions. The physical properties of these chemicals can 
be beneficial if they were used as spray to repel insects as flies and mosquitoes. 

Further studies are needed to understand the overall properties of this com-
bination and its effect against more microorganisms and its inhibitory effect to 
liver microsomal enzymes. 
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