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ABSTRACT
Aim: This study was carried out to evaluate a mycological medium for the production of antibiotics from natural sources. 
[bookmark: _Hlk181988066]Methodology: Garden soil samples were randomly collected and screened for the growth of Aspergillus species. The isolated fungi were grown in a formulated mycological medium that comprises  Phoenix dactylifera (PD) fruits, Chrysophyllum albidum (CA) fruits, Glycine max (GM) peel and Musa paradisiaca (MP) peel, for the production of antibiotics, considering varying conditions (pH, temperature, carbon sources and nitrogen sources).The antibiotic were exposed to urogenital pathogens using agar welled diffusion method. The antibiotic was precipitated, eluted using chromatographic techniques and structurally elucidated using GS-MS technique. Data obtained were appropriately analyzed. 
Results:The fungal species isolated were Aspergillus flavus strain HUS6 (AFH6), Aspergillus niger strain HG48 (ANH48) and Aspergillus tubingiensis strain EM-CN1 (ATE1). The optical pH and temperature for the growth and production of potent antibiotics by the fungal isolates were 7.0 and 25. Sugar extracted from Phoenix dactylifera fruits and NOdZ (a prepared mixture of Rhizobium leguminosarum, soybean meal and Arachis hypogoea nodule meal) respectively showed the highest significant (P<0.05) carbon and nitrogen content in the production medium. The eluates; oleic acid (H1) > 1-docosene (H2) > 1-octadecene (H3) > 9-octadecenoic acid (Z) methyl ester (H5) from ANH48 showed significant (P<0.05) pronounced activities against bacteria implicated in urogenital tract infections; Escherichia coli HH35 (ECH3), Klebsiella pneumoniae GH44 (KPG4) and Proteus mirabilis K1609 (PMK1). Similar results were recorded from the eluates; oleic acid (X3) > 9-octadecenoic acid (Z) methyl ester (X1) > cyclohexanone-3-hydroxyl (X2) from AFH6, and hexacosanoic acid (T2) from ATE1 against the Urogenital bacterial isolates. 
Conclusion: From the study, the fractions extracted from AFH6, ANH48 and ATE1 were potent antibiotics that showed pronounced activities against urogenital bacterial pathogens.
Keywords: Antibiotic, Resistance, Aspergillus , Mycological, Media,
1. INTRODUCTION
Globally, the introduction of antibiotics into medicine has sped up the prevention and control of disease. Antibiotics not only treated infectious infections but also made many contemporary medical operations like chemotherapy, wound care, organ transplants, and open heart surgery legitimate. (Apuiche et al., 2014). New natural products have numerous potential uses, especially in the area of new drug discovery. Extensive research in the drug discovery arena has led to identification of several terrestrial potential sites.  Antibiotics have become essential in various medical cases since they minimize the disease burden. Unavailability of antibiotics or delay in commencing antibiotics treatments has often led to an exacerbation of disease as documented by Rajeswari et al. (2015).
It is worthy to note that production of antibiotics from natural sources requires the activity of microorganism. This can be actualized by providing adequate growth factors such as culture media, temperature, oxygen etc. Streptomyces species strain AS4 had been thoroughly screened and its ability to producing antibiotics had been confirmed by several researchers (Afifah et al., 2012; Rajeswari et al., 2015). The strain AS4 produced antibiotics by optimizing a variety of agricultural wastes, including wheat bran. Because of its high carbon content, wheat bran has been shown to be a powerful solid substrate for the commercial synthesis of antibiotics (Takahashi and Igarashi, 2018).. 
The production of unique secondary metabolites by Streptomyces species is primarily based on species, culture conditions, and nutritional factors in the fermentation medium. The antibiotics such as, neomycin, streptomycin, and tobramycin are grouped as Aminoglycosides, which are commonly produced naturally by Streptomyces species (Adeyemo et al., 2021).  However, depending on the growth circumstances, Streptomyces species produce antibiotics in a wide variety of ways. Changes to the fermentation conditions or media compositions can either accelerate or completely reduce the production of antibiotics. Environmental elements like temperature, pH, fermentation time, and culture medium composition all significantly influence the production of antibiotics. 
Due to the organisms' physiological impairment, even a slight alteration in the media's composition has a significant impact on the amount and quality of antibiotics. In solid state fermentation, Afifah et al. (2012) optimised Streptomyces species strain AS4 using natural substrates like banana, rice, pomegranate, orange, and apple peels. According to the study, pomegranate peel produced both low-quality and low-quantity antibiotics, whereas wheat bran dramatically increased antibiotic synthesis. Other research optimised the production of neomycin using substrates like concentrated mineral and powdered raspberry seed (Navarrete-Bolanos et al., 2017). Glucose was one of the carbon sources that greatly increased the production of antibiotics. We used ammonium sulphate, beef extract, peptone, yeast extract, and casein to assess the impact of nitrogen sources on the production of antibiotics. Sengupta et al. (2015) found that these nitrogen sources improved the quality and quantity of antibiotics. 
The influence of culture medium on the manufacture of antibiotics from natural sources has not received much attention, despite the fact that some researchers, including Sengupta et al. (2015), Takahashi and Igarashi (2018), and Rajeswari et al. (2015), have worked on the development of antibiotics from natural substrates. Therefore, the purpose of this study is to assess the culture media for the synthesis of antibiotics from natural sources. The findings of this study would significantly aid in the prevention and management of disease. 
2. MATERIALS AND METHODS
2.1. Isolation and Characterization of the Fungal Isolates Used for Study
2.1.1.  Sample collction
Three hundred soil samples from hospital waste disposal sites were gathered at random from various locations in Ihiala L.G.A., Anambra State. The methodology outlined in the paper by Iheukwumere et al. (2021) was used to accomplish this. We used a sterile stainless spoon to carefully scrape the litter off the soil surfaces. Ten samples of soil were taken from each sampling unit and placed in a sterile tray after the soil auger was driven to a plough depth of 15 cm in the farmland. After carefully removing any extraneous items including roots, stones, pebbles, and gravel, the samples were thoroughly combined. Next, the soil sample was quartered, reducing it to half. The soil sample was quartered by splitting it into four equal halves; the two opposing quarters were thrown away, and the other two quarters were combined. The other soil samples utilized in this investigation underwent the same procedure. After being properly labeled, the samples were stored in a sterile cooler to preserve the isolates' number and temperature. For analysis, the samples were brought to the lab.
2.1.2. Isolation of the Fungal Isolates
 The medium used for this isolation was Sabouraud dextrose agar (SDA/BIOTECH). One gram of the soil sample was weighed into boiling test tube, 5 mL of normal saline was added and shake thoroughly and then make up to 10 mL using the normal saline (10-1dilution). One milliliter of the suspension was added to four milliliter (4 mL) of normal saline (0.85% NaCl), which was give 5-1 dilution. From 5-1 dilution test tube, a five-fold serial dilution was carried out to obtain 5-5 dilution. One milliliter aliquot from 10-1, 5-1 and 5-5 test tubes were collected and aseptically plated onto solidified Sabouraud dextrose agar plate (90 mm x 15 mm) which was prepared according to the manufacturers instruction and the procedures described in Cheesbrough (2010) supplemented with chloramphenicol (0.05 %) and spread using a spreading rod. The SDA was incubated in an inverted position for 5-7 days at 30±20C as described in the study published by Iheukwumere et al. (2020).
2.1.3.  Identification of Fungal Isolates 
The fungal isolates were identified  based on their macroscopic, microscopic and molecular characteristics of the isolates obtained from pure cultures as described in the study published by Iheukwumere et al. (2020).The colonies were carefully examined for fungal characteristics. The rate of growth, color, shape, texture, consistency of the growth and other peculiar features of the colonies were observed as described in the study published by Iheukwumere et al. (2020). In microscopically technique, a filter paper was cut and placed on the bottom of Petri-dish. Two slides were crossed over each other on top of the filter paper and the filter paper was moistened. The set-up was sterilized by autoclaving at 1210C for 15 minutes. Approximately one centimeter square agar block was cut from already prepared Potato Dextrose Agar (PDA) and placed on the intersection of the two slides. The four edges of the agar block were inoculated with the test organisms. It was then covered with sterile cover slip and incubated at room temperature for 5 days. After 5 days of growth, the cover slip was removed and inverted over a slide containing a drop of lactophenol cotton blue (LCB). The agar block was removed and discarded. A drop of LCB was also placed on top of the adherent colony on the slide and covered with sterile cover slip. The edges of the cover slip were sealed with nail polish to prevent evaporation of the stain. The slides were examined under the microscope using x10 and x40 objective lenses.as described in the study published by Iheukwumere et al. (2020). The molecular techniques involved DNA extraction, purification of the extracted DNA, amplification of DNA, sequencing of the amplicos and computational analysis of the chromatogram


2.2. Screening the Fungal Isolates for Antibiotic production
2.2.1. Bacterial isolates
The bacterial isolates were isolated from urine samples. The samples were grown in MacConkey agar at 37 ℃ for 48 h, Then the pure culture from the mixed culture plates were characterized using their cultural, morphological, biochemical and molecular characteristics as described by Iheukwumere et al. (2018)
2.2.2. Susceptibility study
 Sequel to the antibiotic production, Mueller Hinton Agar (MHA) medium was prepared according to the manufacturer’s direction. This was allowed to cool and then poured in Petri dishes and kept in incubator at 370C for 24 h to check its sterility. Then the test organisms; Escherichia coli, Klebsiella pneumoniae and Proteus mirabilis were grown on broth culture at 370C for 24 h. After incubation, sterilized swab stick was dipped into the broth cultures and swabbed on MHA plates and allowed for 1 h. Then wells were made on the MHA plates using sterile cork borer. Then the supernatant of the broth culture of the fungal isolate that was carefully centrifuged at 6000 rpm for 10 minutes, was poured in the wells and incubated at 370C for 48 h. . Diameter zones of inhibition was observed after incubation (Adeel et al., 2017). The fungi that showed pronounce production of antibiotic were selected for the study
2.3. Formulation of the Mycological Medium
2.3.1. Designing of Medium (PCGM Medium)
 Phoenix dactylifera (PD) fruits, Chrysophyllum albidum (CA) fruits, Glycine max (GM) peel and Musa paradisiaca (MP) peel were air-dried and then ground into powdered form. Fifty grams comprising 20 g of PD, 10 g of each of the CA, GM and MP samples were weighed into 1000 mL Erlenmeyer flask, 200 mL of distilled water was added shake thoroughly and then made up to 500 mL using the distilled water. This was sterilized and allowed to cool at room temperature (30±2℃). 
2.3.2. Extraction of antibiotics
 The characterized fungal isolates were sub cultured in Sabouraud dextrose broth and incubated for 5 days. Then 20 mL of the broth culture was introduced into the 500 mL PCGM medium and then incubated at 30±2℃ for 7 days.
2.3.3. Optimization of carbon source, nitrogen source, pH and temperature for production of the antibiotics
 The effects of carbon sources (glucose, sucrose, fructose, maltose, sugar extracted from Phoenix dactylifera (Date fruits) and nitrogen source (peptone, beef extract, NaNO3, (NH4)2SO4, NodZ) were investigated by supplementing the PCGM medium with the above carbon and nitrogen sources at varying pH (4,5, 6, 7, 8, 9) and temperature (25℃, 30oC, 35oC, 40oC, 45oC) for antibiotics production ( Suganthi et al., 2014). NodZ was prepared from the mixture of Rhizobium leguminosarum (1 g of lyophilized mixture), soybean meal (10 g) and Arachis hypogoea nodule meal (10 g)
2.3.4. Extraction and elution of antibiotic
The culture medium was centrifuged at 8000 rpm for 15 min. This was filtered using What man No1 filter paper (110 mm × 110 mm). The supernatant was eluted using column chromatographic technique using ethyl  acetate/hexane/methanol/dichloromethane at ration of 2:2:1:1 (Ranjan and Jadeja, 2017).
2.4.  In vitro Antibacterial Activities of the Eluate using Agar Well Diffusion Method 
This was carried out by the modified method of Iheukwumere et al. (2017). Each labeled plate was uniformly inoculated with the test organism (Escherichia coli, Klebsiella pneumoniae and Proteus mirbilis) using spread plate method. A sterile cork borer of 5 mm diameter was used to make the wells on the medium. One tenth millilitre of the eluate was dropped into each labeled wells and then incubated at 35±2ºC for 24 h. Antibacterial activity was determined by measuring the diameter of the zones of inhibition (mm) produced after incubation
2.5. Purification and Elucidation of the Antibiotic
[bookmark: _Hlk181989308] The eluate that inhibited the growth of the tested bacteria were subjected to Thin Layer Chromatographic technique using chloroform/methanol (24:1 v/v), chloroform/methanol/water (1:1:1 v/v/v), benzene/acetic acid/water (4:1:5 v/v/v) and acetonitrile/water (92.5/7.5 v/v).  The successive bands seen on the plates were crapped off carefully, dissolved in methanol, and centrifuged at 10,000 rpm for 10 min to remove the silica. The supernatant was subjected to structural elucidation using gas chromatography coupled with mass-spectrophotometer (Ranjan and Jadeja, 2017).
2.6. Statistical Analysis
 The data obtained in this study were presented in tables and figures. Their percentages were also calculated. Significance of the study was carried out using one way Analysis of Variance (ANOVA) at 95% confidence level. Pair wise comparison was carried out using student “t” test (Iheukwumere et al., 2018).
3. RESULTS AND DISCUSSION
3.1. Results
3.1.1 Characteristics of the fungal isolates 
The macroscopic characteristics of the fungal isolates revealed that the isolates colony texture was velvety (P), powdery (Q) and rough (R), a typical characteristic of Aspergillus (Table 1). The isolates differed in their initial and final appearances, and color of their mycelia, which were yellowish green (P), dark brown (Q) and black with white edges (R). The microscopic characteristics of the fungal isolates revealed that the isolates Q and R were similar but only differed in their color of conidia; Q was dark brown whereas R was black (Table 1). The two isolates differed from isolate P in Metula covering, color of conidia, texture of conidia, texture of conidiophore and length of conidiophore (Table 1).  The molecular characteristics revealed that isolates P, Q and R were Aspergillus flavus strain HUS6 (AFH6), Aspergillus niger strain HG48 (ANH48) and Aspergillus tubingiensis strain EM-CN1 (ATE1) respectively.
Table 1: Macroscopic characteristics of the fungal isolates
	Parameter
	Isolate P
	Isolate Q
	Isolate R

	
	
	
	

	Initial Appearance on SDA (2-3 days)
	Yellow
	White
	White to pale

	Later Appearance on SDA (5 days)
	Yellow to green 
	Dark/Brown
	Black with white edges

	Reverse Colour
	Pale-yellow
	Pale
	Pale

	Growth Rate
	Moderate to rapid
	Rapid
	Rapid

	Colony texture
	Velvety
	Powdery
	Rough

	Colour
	Yellowish green
	Dark brown
	Black with white edges

	Fungus
	Aspergillus species
	Aspergillus species
	Aspergillus species

	
	
	
	



Table 2: Microscopic characteristics of the fungal isolates
	Parameter
	Isolate P
	Isolate Q
	Isolate R

	Shape of vesicle
	 Globose
	Globose
	Globose

	Metula covering
	Nearly
	Entire
	Entire

	Shape of conidia
	Ellipsoidal
	Ellipsoidal
	Ellipsoidal

	Colour of conidia
	Yellowish green
	Dark brown
	Black

	Conidia head
	Columnar
	Radiate
	Radiate

	Texture of conidia
	Spiny
	Finely wrinkled
	Finely wrinkled

	Nature of hyphae
	Septate
	Septate
	Septate

	Colour of conidiophore
	Hyaline
	Hyaline
	Hyaline

	Texture of conidiophore
	Rough
	Smooth
	Smooth

	Length of conidiophore
	Short
	Long
	Long

	Seriation
	Biseriate
	Biseriate
	Biseriate

	Fungus
	Aspergillus flavus
	Aspergillus niger
	Aspergillus species



Table 3: Molecular characteristics of the fungal isolates
	Parameter
	Isolate P
	Isolate Q
	Isolate R

	
	
	
	

	Max score
	719
	701
	832

	Total score
	719
	701
	832

	Query cover (%)
	100
	100
	100

	E-value
	0.0
	0.0
	0.0

	Identity (%)
	100
	100
	100

	Accession number
	MF163443
	KX099668
	KY509548

	Description
	Aspergillus flavus strain HUS6 (AFH6)
	Aspergillus niger strain HG48(ANH48)
	Aspergillus tubingiensis strain EM-CN1 (ATE1)

	
	
	
	



3.1.2. Optimization of the growth factors for the production of the antibiotics
 The study also revealed that the optical pH and temperature for the growth and production of potent antibiotics by the fungal isolates were 7.0 and 25  as shown in figure 1 and 2. Sugar extracted from Phoenix dactylifera (Date fruits) showed the highest source of carbon for the production potent antibiotics from the fungal isolates, and this was followed by glucose as shown in figure 3. NOdz (a prepared mixture of Rhizobium leguminosarum, soybean meal and Arachis hypogaea nodule meal) showed the highest source of nitrogen for the production of antibiotics from the fungal isolates, followed by sodium nitrate (NaNO3) as shown in figure 4.
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 Figure 1: Effects of pH on the production of antibiotics, Escherichia coli HH35 ----- ECH3, Klebsiella pneumoniae GH44 ----- KPG4, Proteus mirabilis K1609 ----- 

PMK1


Diameter zones of inhibition

  Test isolates / Antibiotics

Figure 2: Effects of temperature on the production of antibiotics
Escherichia coli HH35 ----- ECH3, Klebsiella pneumoniae GH44 ----- KPG4
Proteus mirabilis K1609 ----- PMK1
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 Figure 3: Effects of the carbon source on the production of antibiotics, Escherichia coli HH35 ----- ECH3, Klebsiella pneumoniae GH44 ----- KPG4, Proteus mirabilis K1609 ----- PMK1
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  Figure 4: Effect of Nitrogen source on the production of antibiotics   , 
Escherichia coli HH35 ----- ECH3, Klebsiella pneumoniae GH44 ----- KPG4, Proteus mirabilis K1609 ----- PMK1
3.1.3. Antibacterial activities of the eluted fractions
 The diameter zones of inhibition of different fraction eluted from purified antimicrobial compounds extracted from the fungal isolates revealed pronounce and significant activities against the implicated in urogenital tract infections, and these included Escherichia coli HH35 (ECH3), klebsiella pneumoniae GH44 (KPG4) and Proteus mirabilis K1609 (PMK1). 
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Figure 5: Diameter zones of inhibition of different fraction of eluates from ANH48 against the test isolates
Escherichia coli HH35 ----- ECH3, Klebsiella pneumoniae GH44 ----- KPG4
Proteus mirabilis K1609 ----- PMK1
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Figure 6: Diameter zones of inhibition of different fraction of eluates from AFH6 against the test isolates
Escherichia coli HH35 ----- ECH3, Klebsiella pneumoniae GH44 ----- KPG4
Proteus mirabilis K1609 ----- PMK1Diameter zone  s of inhibition
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Figure 7: Diameter zones of inhibition of different fraction of eluates from ATE1 against the test isolates
Escherichia coli HH35 ----- ECH3, Klebsiella pneumoniae GH44 ----- KPG4, Proteus mirabilis K1609 ----- PMK1


3.1.4. Structures of the eluted fractions
The eluates (H1>H2>H4>H5>H3) from ANH48 were non-significantly (P>0.05) inhibited ECH3 most, followed by PMK1 and KPG4 was the least as shown in figure 5. The eluates were Oleic acid (H1), 1- docosene (H2), 1- octadecene (H3), 10- octa and 9- octadecenoic acid (Z) methyl ester (H5). The eluates (X3>X1>X2) from AFH6 were non-significantly (P>0.05) inhibited PMK1 most and showed variations on inhibition of ECH3 and KPG4 in figure 6. The eluates were 9-octadecenoic acid (Z) methyl ester (X1), cyclohexanone-3-hydroxyl (X2) and Oleic acid (X3). The eluates (T2>T3>T1) from ATE1 were non-significantly (P>0.05) inhibited ECH3 most, this was followed by PMK1 and KPG4 as the least as shown in figure 7. The eluates were E-15 hepta decenal (T1), hexacosanoic acid (T2) and hexadecenoic acid (T3) as shown in figure 7.


Table 4: GC/MC products from ANH48 eluates
	Fraction
	Product
	Molecular Formula

	H1
	Oleic Acid
	C18H34O2

	H2
	1-Docosene
	C22H44

	                H3
	1-Octadecene
	C18H36

	                H4
	10-Octadecenoic acid, methyl ester
	C19H36O2

	               H5
	9-Octadecenoic acid (Z)-, methyl ester
	C19H36O2
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Figure 8- Graphical presentation of GC/MC products from ANH48 eluates
Table 5: GC/MS products of the eluate from AFH6
	Fraction
	Product
	Molecular Formula

	X1
	9-Octadecenoic acid (Z)-, methyl ester
	C19H36O2

	X2
	Cyclohexanone, 3-hydroxy-
	C6H10O2

	X3
	Oleic Acid
	C18H34O2
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Fig 9- Graphical presentation of GC/MS products of the eluate from AFH6
Table 6:GC/MC products from ATE1 eluates
	Fraction 
	Product
	Molecular Formula

	T1
	E-15-Heptadecenal
	C17H32O

	T2
	Hexacosanoic acid
	C26H52O2

	T3
	n-Hexadecanoic acid
	C18H24O
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[bookmark: _GoBack]Fig 10- Graphical presentation of GC/MC products from ATE1 eluates
3.2. Discussion 
The isolation and characterization of Aspergillus flavus strain HUS6 (AFH6), Aspergillus niger strain HG48 (ANH48) and Aspergillus tubingiensis stran EM-CN1 (ATE1) in the present study agrees with the findings Kwaguchi et al. (2013), Uthayasooyan et al. (2016) .
The formation of mycological medium from natural sources for production of antibiotics supported the findings of Kwaguchi et al. (2013) and Oledibe et al. (2023). Kwaguchi et al. (2013) formulated an alternative medium for isolating antibiotic-producing fungi using corn step, sucrose, glucose, bonito extract, soybean and dried yeast, but in the present study, the components used were all natural, no processed or synthetic product.
The inhibitory activities of different fraction eluted from the fungal isolates against urogenital bacterial pathogens supported the findings of many researchers (Alawode et al., 2020; Adeyemo et al.,2021; Long et al., 2021; Conrado et al., 2022; Misra et al., 2022) who reported that the fractions they eluted from their studies inhibited Escherichia coli and related bacterial pathogens.
The elution and purification of oleic acid (Yoon et al., 2021), hexacosanoic acid (Long et al., 2021), 1-docosene (Albrtty et al., 2023), 1-octadecene (Alawode et al., 2020) and E-15 heptadecenal (Afifah et al., 2012) agrees with the present study as those fractions were extracted, purified and elucidated in the present study.
4. CONCLUSION
 The fungal species used for this study were Aspergillus flavus strain HUS6 (AFH6), Aspergillus niger strain HG48 (ANH48) and Aspergillus tubingiensis strain EM-CN1 (ATE1). The optical pH and temperature for the growth and production of potent antibiotics by the fungal isolates were 7.0 and 25. Sugar extracted from Phoenix dactylifera fruits and NOdZ (a prepared mixture of Rhizobium leguminosarum, soybean meal and Arachis hypogeal nodule meal) showed the highest sources of carbon and nitrogen respectively for the production of potent antibiotics .From the study, the fractions extracted from AFH6, ANH48 and ATE1 were potent antibiotics  that showed pronounce activities against urogenital bacterial pathogens; Escherichia coli HH35 (ECH3), Klebsiella pneumoniae GH44 (KPG4) and Proteus mirabilis K1609 (PMK1).
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4	ECH3	KPG4	PMK1	ECH3	KPG4	PMK1	ECH3	KPG4	PMK1	ANH48	ANH48	ANH48	AFH6	AFH6	AFH6	ATE1	ATE1	ATE1	13.2	11.5	12	11.8	10.01	11.2	10.11	8.2200000000000006	9.42	5	ECH3	KPG4	PMK1	ECH3	KPG4	PMK1	ECH3	KPG4	PMK1	ANH48	ANH48	ANH48	AFH6	AFH6	AFH6	ATE1	ATE1	ATE1	16.11	15.22	15.32	14.3	12.82	13.02	12.88	8.82	10.210000000000001	6	ECH3	KPG4	PMK1	ECH3	KPG4	PMK1	ECH3	KPG4	PMK1	ANH48	ANH48	ANH48	AFH6	AFH6	AFH6	ATE1	ATE1	ATE1	26.5	25.08	26.02	22.61	17.32	18.66	17.16	13.44	16.579999999999998	7	ECH3	KPG4	PMK1	ECH3	KPG4	PMK1	ECH3	KPG4	PMK1	ANH48	ANH48	ANH48	AFH6	AFH6	AFH6	ATE1	ATE1	ATE1	28.72	25.88	27.64	24.34	19.66	21.02	19.059999999999999	15.66	17.2	8	ECH3	KPG4	PMK1	ECH3	KPG4	PMK1	ECH3	KPG4	PMK1	ANH48	ANH48	ANH48	AFH6	AFH6	AFH6	ATE1	ATE1	ATE1	26.82	25.18	26.92	23.82	18.22	20.76	18.22	15.22	17.02	9	ECH3	KPG4	PMK1	ECH3	KPG4	PMK1	ECH3	KPG4	PMK1	ANH48	ANH48	ANH48	AFH6	AFH6	AFH6	ATE1	ATE1	ATE1	11.4	10.62	11.2	10.02	8.3000000000000007	8.1	10.01	7.82	7.33	
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ECH3	26.42	19.84	12.06	16.22	13.88	KPG4	22.04	17.25	10	15.24	11.68	PMK1	24.48	17.02	11.08	13.74	11.02	
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(mainlib) 1-Docosene
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(mainlib) 1-Octadecene
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(mainlib) 10-Octadecenoic acid, methyl ester

20 30 40 50 60 70 80 90100110120130140150160170180190200210220230240250260270280290300310

0

50

100

29

41

55

69

83

87

97

110

123

137

152

166

180

194

207

222

235246

255

264

278

296

O

O


image5.emf


(mainlib) 9-Octadecenoic acid (Z)-, methyl ester
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(mainlib) Cyclohexane, 1,1'-(2-tridecyl-1,3-propanediyl)bis-
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(mainlib) E-15-Heptadecenal
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(mainlib) Hexacosanoic acid
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(mainlib) Hexadecenoic acid, Z-11-
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