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Abstract: Natural substances obtained from fungi have the potential to treat several ailments, including 

cancer and viral-causing diseases. The newly isolated fungal strain was obtained from soil and cultured 

using Carrot peel juice. FTIR analysis was performed for fungal extracts. Additionally, antioxidant 

scavenging activity for extracts was measured using DPPH analysis. Using the MTT assay, the 

cytotoxic effects of extracts on MCF-7 and normal cells HSF were assessed. Finally, we evaluated the 

antiviral activity of the extracts against SARS-CoV-2. The results indicated that the isolated strain 

belonged to the genus Talaromyces, a member of the Trichocomaceae family of fungi. FTIR results 

revealed the different functional groups between the tested samples. The fungal extract produced by 

shaking showed the highest antioxidant activity with IC50 (63.90 µg/ml). The anti-proliferative assay 

indicated that only the fungal extract under shaking conditions exerted a significant inhibitory effect on 

MCF-7 cells. The obtained result showed moderate antiviral activity against SARS-CoV-2, with a 

selectivity index of 3.084 under shaking conditions, 17.1 under static conditions, and 6.03 under control 

conditions. Finally, fungi can be grown on wastes for the production of metabolites with various 

biological activities. It yields promising anticancer and antiviral agents that warrant further study. 
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1. Introduction 

Cancer is a fatal condition with an increased tendency to spread to other organs [1]. 

Breast cancer is thought to be the main cause of death from cancer. Radiation, chemotherapy, 

and surgery are frequently used in the treatment of cancer [2]. There is a significant chance of 

cancer recurrence even with the surgical treatment's excellent cure rate [3,4]. Finding new 

therapeutic medications with potent cytotoxic effects is therefore imperative [5]. When reactive 

oxygen species (ROS) are produced in excess, the body's natural antioxidants are unable to 

control their production. This imbalance leads to oxidative stress, a major health issue [6]. 

Therefore, administering exogenous antioxidants would help meet the body's antioxidant 

requirements to prevent oxidative stress and preserve its redox state. The commercial synthesis 
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of natural antioxidants from conventional food sources could threaten human nutrition and 

contribute to rising food costs on the global market [7]. 

Large amounts of peel waste are generated by fruit and vegetable businesses and 

household kitchens, leading to financial and nutritional losses, as well as environmental 

problems. Between 25 and 30 percent of the final product is wasted just in the preparation of 

fruits and vegetables. Pomace, peels, rinds, and seeds are among the most often used waste 

materials. These materials are rich in bioactive compounds, including vitamins, lipids, 

polyphenols, enzymes, and carotenoids. These bioactive chemicals are being used in a variety 

of industries, including food to create edible films, probiotics in the food industry, and other 

industries to create valuable products. In microbiological research, microorganisms are 

cultivated in a lab setting by adding suitable culture medium and creating a favorable 

atmosphere [8]. Most experiments use commercially available media, such as MacConkey 

agar, Cetrimide agar, and Nutrient agar, although these are generally considered costly [8]. 

Numerous media and substrates have been shown to be effective for isolating and culturing 

organisms [9]. Certain fruits and vegetables, such as cabbage, carrots, and gooseberries, have 

been used as substitutes for nutritional agar to grow both bacteria and fungi [10,11]. 

Microorganisms metabolize simple and complex sugars found in fruit and vegetable bio-waste. 

Furthermore, using fruit waste to produce high-value products such as probiotics, edible 

films, carbon dots, nanoparticles, and biosorbents will be an ecologically responsible and 

sustainable approach to creating new business opportunities. Research and technological 

improvements are lacking in most of these medicines, which are still in early development. 

Therefore, to maximize the economic potential of horticulture waste through early investment, 

research, and the formation of industrial consortia must be pursued. It will also encourage the 

use of horticultural waste in the manufacturing of goods with value addition [12]. 

Citrus (C) fruit peels contain very valuable bioactive chemicals [12]. Moreover, fruits 

and their peels have long been used to treat stomach problems, infections, and skin irritation. 

[13,14]. Notably, C. reticulata and C. unshiu peels are sold as crude medications in Japan under 

the brand name "Chimpi." Similar to this, dried peels of Citrus aurantium are used to make the 

well-known folk remedy "Touhi." [12, 15]. Citrus fruits, such as "tangerines," are among the 

most widely consumed foods in many nations worldwide. In China, citrus peel, known as 

"Chenpi," has been used as a medication to cure digestive and respiratory conditions. In 

addition, tangerine peels are used as aromatic spices in baked goods and drinks in Western 

nations [16-18]. Chinese medicine reportedly uses citrus fruit peels to treat high blood pressure, 

coughing, stomachaches, and muscle aches [19]. In Chinese and Indian traditional medicine, 

Wampee (Clausena lansium) peels are applied topically to relieve stomachaches and bronchitis 

[20,21]. 

Numerous viruses that cause epidemics in humans have been transmitted from person to 

person and from animals to humans. These infections include the hepatitis C virus, coronavirus, 

Ebola virus disease, and human immunodeficiency virus (HIV). They have an impact on human 

societies' economic development, wealth, and growth by causing numerous serious infectious 

diseases [22]. 

The emergence and widespread spread of viral illnesses can be attributed to shifts in 

global habitats and the development of transportation infrastructure. Certain viral infections, 

such as those caused by coronavirus, seriously impair societal, economic, and human 

situations. They cause millions of fatalities and numerous severe illnesses, which have an 

impact on human society's ability to progress and succeed economically. SARS-CoV-2, also 
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known as the severe acute respiratory syndrome coronavirus, is the virus that causes 

coronavirus disease 2019 (COVID-19). It appears to have a zoonotic origin; rodents and bats 

are the hosts, while other species, such as civets, raccoon dogs, camels, and possibly pangolins, 

act as intermediate hosts during transmission [23,24]. Consequently, the need for novel 

antiviral agents is ongoing. 

In our current study, we decided to cultivate the isolated fungi using carrot peel juice 

under different conditions and to assess the production of phytochemicals, focusing on their 

antioxidant, antiviral, and anticancer effects in relation to their functional groups. 

2. Materials and Methods 

2.1. Microorganism and maintenance. 

The microorganism used in this study was a new strain of Talaromyces verruculosus 

(PP659686), isolated from soil. A soil sample from the top 10-20 cm of the ground was 

collected from the herbarium of the National Research Centre (NRC, Giza, Egypt). To make 

tenfold serial dilutions, 10 mg of the soil sample was suspended in 50 mL of sterile water. 

Distribution across the surface of potato dextrose (PDA) agar plates was used to isolate using 

a suitable dilution of the soil samples. The plates were inspected after 7 days of incubation at 

30°C to determine whether any colonies had developed. Then, individual colonies were 

selected, transferred to an agar plate containing the same media, and allowed to develop for an 

additional 7 days. A portion of the terminal colonial development of a single unique colony 

was transferred to pure PDA media slants and kept at 4°C with bimonthly subcultures, and the 

cultures were identified by 18S rRNA. 

2.1.1. Molecular identification. 

DNA isolation for extraction, the Gene JET Genomic DNA purification kit 98 (Thermo 

Scientific # k0721) was used on the bacterial isolates' genomic DNA. The 18S rRNA fragments 

were partially amplified by PCR at Sigma Company of Scientific Services, Egypt (www.sigma-

co-eg.com), using Maxima Hot Start PCR Master Mix (Thermo K1051). The assigned 

sequences were compared using a BLAST search against the sequences in the National Center 

for Biotechnology Information (NCBI) GenBank database (www.ncbi.nlm.nih.gov) to perform 

phylogenetic analysis. PCR amplification of the 18S rRNA gene was carried out using specific 

primers ITS5 5' (TCC GTA GGT GAA CCT GCGG) 3' and ITS4 5' (TCC TCC GCT TAT 

TGA TAT GC) 3'. 

2.1.2. Preparation of inoculum. 

Seven-day-old fungal slants were used to prepare a 107 CFU/mL spore suspension, 

which was then used to inoculate the production medium. 

2.2. Chemical analysis. 

2.2.1. Chemicals. 

Unless otherwise indicated, analytical-grade chemicals were obtained from Sigma-Aldrich 

and used as supplied, requiring no additional purification. The deionized water used to prepare 

all solutions had a resistivity of at least 18.2 MΩ · cm. 
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2.2.2. Fermentation process and secondary metabolites production. 

Carrot peel juice (500 ml in each flask) was used as the basal medium for production. 

The production medium was sterilized by autoclaving at 121°C and a pressure of 1.5 atm for 

15 min. The previously prepared inoculum of the used isolate was added to the culture medium 

and incubated at 150 rpm; another flask was incubated statically at room temperature for 72 h. 

A production medium without any inoculum was used as a negative control. At the end of the 

fermentation period, chloroform was added to each flask for extraction, and the mixture was 

evaporated to dryness. 

2.2.3. Extraction and determination of secondary metabolite products. 

Each flask containing free fungal cells received 100 ml of chloroform/100 ml of 

medium at the conclusion of the fermentation process. To be sure that none of the secondary 

metabolite products remained, the extraction was done twice. To produce the semi-solid 

residue (test material), chloroform extracts were combined, dried with anhydrous sodium 

sulphate, and evaporated to dryness in vacuo at 50°C. The sample was then analyzed. 

2.2.4. Fourier transform infrared analysis. 

For FT-IR analysis, a few milligrams of the secondary metabolite's dry powder were 

used, and a Jasco FT/IR-6100 type A was used. After adding potassium bromide (KBr) to the 

sample, it was crushed into a 10 mm disc. At last, the spectra were obtained between 400 cm-1 

and 4000 cm-1 wave numbers. 

2.2.5. Determination of antioxidant activity. 

DPPH (2,2-diphenyl-1-picrylhydrazyl) free radical scavenging analysis was performed 

to evaluate antioxidant activity using a spectrophotometer (Jasco V-630, UV/Visible), as 

described by [25]. The IC50s were determined for each sample. Briefly, eight-fold serial 

dilutions (10, 25, 50, 100, 250, 500, 750, 1000 µg/ml) of the stock solution 10 mg/ml were 

prepared to determine the scavenger percentage. Finally, 517 nm was used to calculate the 

absorbance. The following formula was utilized to determine the antioxidant (%): 

Scavenging (%) of DPPH radicals = (
A0 – A1

A0
) 𝑥100  (1)  

Where A0 represents the DPPH solution's absorbance, and A1 represents the sample's 

absorbance. 

2.3. Biological analysis. 

2.3.1. Cell propagation and maintenance. 

The appropriate conditions were used to culture MCF-7 (cancer cell line) and HSF 

(normal human skin fibroblasts) cell lines, which were purchased from the ATCC (American 

Type Culture Collection). The cells were propagated in DMEM (Lonza, Belgium) 

supplemented with 10% fetal bovine serum (FBS), 100 U/ml penicillin, and 100 g/ml 

streptomycin sulphate at 37°C in a humid incubator with 5% CO2. The cells were collected 

after being trypsinized with 0.025% trypsin and 0.02% EDTA, followed by two washes in 

DPBS. Cells were divided for continued cultivation when the cell density reached about 80%. 

When the cells were in logarithmic growth phase, the experiments began. 
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2.3.2. Anti-proliferation assay. 

The impact of three fungal extracts on the proliferation of MCF-7 and HSF normal cell 

lines was examined using the MTT assay (3-(4, 5-dimethylthiazol-2-yl)-2, 5-

diphenyltetrazolium bromide) (Sigma-Aldrich Corp, St Louis, MO, USA) [7]. Basically, the 

extract was serially diluted (0, 7.81,15.62, 31.25, 62.5, 125, 250, 500, and 1000 µg/mL) for 48 

h on seeded cells on a 96-well plate with a flat bottom. Doxorubicin (Dox, Mr=543.5) was used 

as a reference cytotoxic drug, with 100% inhibition at concentrations of 0.37, 0.75, 1.5, 3, and 

6 µg/ml. The vehicle utilized to dissolve the evaluated crude extracts was dimethyl sulfoxide 

(DMSO) from Sigma-Aldrich Corp (St Louis, MO, USA), and the final concentration on the 

cells was less than 0.2%. The optical density (570 nm) was measured by a microplate reader, 

and DMSO was utilized as a blank. The formula used to calculate the percentage of cell 

viability was: 

𝐶𝑒𝑙𝑙 𝑣𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑦(%) = 1 − (
OD Treatment − OD blank 

𝑂𝐷 𝑐𝑜𝑛𝑡𝑟𝑜𝑙−𝑂𝐷 𝑏𝑙𝑎𝑛𝑘
) ∗ 100 (2)   

 

2.3.3. Virus isolation and propagation. 

SARS-CoV-2, an Isolated strain of viruses: hCoV-19/Egypt/NRC-03/2020, a highly 

pathogenic strain of SARS-CoV-2 (GISAID accession number: EPI_ISL_430819), was 

isolated in VERO-E6 cells (ATCC No. CRL-1586) from an oropharyngeal swab specimen used 

in this study that was taken from an infected human in Egypt on March 18, 2020. 

2.3.4. Cytotoxicity concentration 50% determination by crystal violet assay. 

With certain adjustments, the cytotoxicity was assessed in accordance with [26]. Fresh 

media was added to all wells in row 2 of a U-shaped 96-well plate, and 180 μl was added to 

wells in row 1. Row 1 from (A1 to H1) received 20 μl of the prepared stock solution of the plant 

extract, resulting in a concentration of (1:10) from the stock plant extract, followed by a serial 

dilution. Columns 2 through 10 were made with a 2-fold serial dilution. The VERO-E6 

monolayer sheets were treated at 90% confluency with 50 μl of each dilution, and they were 

then incubated for 72 hours. Following a fixation step with 10% formaldehyde, the cells were 

incubated for 3 hours at room temperature. Following washing, the cells were visible by 

dissolving the stain in pure methanol after being stained with (0.5%) crystal violet solution. An 

ELISA reader was used to measure the optical density of the 96-well plate, and the following 

formula was used to determine the cytotoxicity: 

Cytotoxicity is calculated as follows: 

(
OD of untreated cells – OD of treated cells

OD of untreated cells
)x100 (3) 

2.3.5. Inhibitory concentration 50% determination. 

2.4×104 Vero-E6 cells were seeded into each well of 96-well tissue culture plates and 

incubated overnight at 37°C in a humidified environment with 5% CO2. After giving the cell 

monolayers one wash with 1x PBS, they were exposed to viral adsorption for one hour at room 

temperature (RT) using hCoV-19/Egypt/NRC-03/2020 (Accession Number on GSAID: 

EPI_ISL_430820). The test chemicals were added to the cell monolayers at different 

concentrations using 100 μL of DMEM. After incubation for 72 hours at 37°C in a 5% CO2 

incubator, the cells were fixed for 20 minutes with 100 μl of 4% paraformaldehyde and stained 
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for 15 minutes at room temperature with 0.1% crystal violet in distilled water. Next, 100 μL of 

100% methanol was used to dissolve the crystal violet dye. Using an Anthos Zenyth 200RT 

plate reader (Anthos Labtec Instruments, Heerhugowaard, Netherlands), the optical density of 

the color was determined at 570 nm [27]. The compound's IC50 is the amount needed to reduce 

the viral-induced cytopathic effect (CPE) by 50% compared to the virus control. With a few 

minor adjustments, the protocol was followed exactly as it had been previously reported 

[28,29]. 

2.4. Statistical analysis. 

Three different experiments' sets of mean values are shown, along with their standard errors 

of the mean (mean ± SEM). GraphPad Prism v5 was used to process all data, and Dunnett's 

multiple-comparison test was used to analyze the results of the one-way analysis of variance 

(ANOVA) post hoc test. * For every test, a value of P <0.05 was considered statistically 

significant. 

3. Results and Discussion 

At some time in their lives, 1 in 8 women will be diagnosed with aggressive breast 

cancer [30,31]. With over 520,000 fatalities annually from cancer, it is the leading cause of 

death for women globally [32,33], with over 40,000 of those deaths occurring in the United 

States only [34]. Further study is required to reduce the human and societal toll of this disease, 

despite progress in survival and treatment over the past few decades. Microorganisms are 

essential for advancing medicinal therapy and the chemistry of natural products [35]. Since the 

discovery of penicillin, they have been considered a rich source of distinctive bioactive 

chemicals [36]. In the environment, fungi are heterotrophic, eukaryotic microorganisms that 

frequently coexist symbiotically. Humans have been using fungi for a very long time for 

a variety of purposes, making beer, wine, leavened bread, and soy products, as well as for 

medical purposes and daily use [37]. 

3.1. Molecular identification of the isolated organism. 

The molecular identification of the isolated organism by PCR indicated that it belongs 

to the genus Talaromyces, a member of the Trichocomaceae family of fungi. The genus 

Talaromyces belongs to the Trichocomaceae family of fungi (Figure 1). The genus's members, 

first identified in 1955 by American mycologist Chester Ray Benjamin, produce soft, cottony 

fruit bodies called ascocarps, which have cell walls composed of closely woven hyphae. 

Frequently, the fruit bodies are yellow or are encircled with granules with a yellowish hue. The 

genus was estimated to have 42 species in 2008, although many more have since been 

identified. 

 
Figure 1. Phylogenetic tree of the isolated fungal strain Talaromyces verruculosus according to gene 

sequencing. 
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3.2. Fourier-transform infrared spectroscopy analysis of chloroform fungal extracts. 

FTIR analysis of three samples revealed the presence of distinct functional groups; the 

FTIR image is not shown. All spectra of chloroform extracts (control, static, and shaking) show 

a medium sharp band at 719.37-729.29 cm-1, revealing the methylene group (Table 1) (―(CH2) 

n (n ≥ 3)), 1229.26 cm-1 carbonyl group [38]. Moreover, a peak at 601.03 cm-1 indicated the 

presence of C-Br stretching and a halogenated compound, only in the shaking fungal extract 

[39]. The band at 2848.44 - 2940.91 cm–1 was attributed to the presence of methylene C-H 

asymmetric and symmetric stretch found in lipids in all tested samples [40]. On the other hand, 

the band in the case of shaking fungal extract was observed at 1721.02 cm-1, corresponding to 

aliphatic carbonyl compounds such as ketones, carboxylic acids, and α,β-unsaturated esters 

[41]. Finally, the aromatic OH group was observed at 3382.82 cm-1, corresponding to the 

presence of phenol only in the shaking fungal extract. The results revealed differences in 

functional groups among the three tested samples, which correlated with differences in their 

biological activities, including antioxidant, antiviral, and anticancer activities. 

Table 1. FTIR spectra of three chloroform fungal extracts (control, shaking, and static) using carrot peel juice as 

a basal medium. 

Control Shaking Static 
Functional group Reference 

Wavenumber (cm-1 ) 

601.03 C–Br, C-I Halogenated derivative [24] 

719.37-729.29 ―(CH2)n W, Methylene [27] 

1229.26 C-O carbonyl group [23] 

1365.65-1389.26 CH3 
gem-Dimethyl or ‘‘isopropyl 

group’’ 
[29] 

1469.62-1471.62 Asymmetric CH-bending m, R-CH3, R- CH2 [30] 

1721.02 C=O stretching 

m, aliphatic ketone, 

carboxylic acid, α, β-

unsaturated ester 

[26] 

2848.44 Symmetrical CH stretching m, Alkane lipid [31] 

2916.16 
Methylene C-H asym./sym. 

Stretch 
s, alkanes, lipid [31] 

2954.43 Asymmetry CH3 stretching alkanes and lipids [32,25] 

3382.82 Aromatic (-OH) b, phenol [33] 

3.3. Antioxidant activity. 

The antioxidant capacity of the chloroform extract of three tested samples (negative 

control, static, and shaking flasks) was determined to show how fast the DPPH) methanol 

solution decolorized diphenylpicryl hydrazine (yellow-colored product) concentration-

dependently (Figure 2). IC 50 values were calculated as shown in Table 2. The data revealed 

that the fungal extract shaken at 150 rpm and room temperature has the highest antioxidant 

capacity, with an IC50 value of 63.90 µg/ml and a DPPH scavenging effect of 93.66 ± 0.43% 

at 1000 µg/ml. On the other hand, the negative control and the fungal extract at static conditions 

showed lower antioxidant scavenging activity, with IC50 values of 346.11 and 219.19 µg/ml, 

respectively. Antioxidants and scavengers are used to combat reactive oxygen species (ROS), 

which are known to be responsible for the development of a number of human malignancies 

[42]. The ability of antioxidants to donate hydrogen has been proposed to have an impact on 

DPPH [43]. 
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Table 2. Antioxidant scavenger capacity of chloroform fungal extracts. 

Sample IC50 (µg/ml) Percentage (%) at 1000 µg/ml 

Control 346.11 79.84 ±0.57 

Static 219.19 77.50± 0.27 

Shaking 63.90 93.66 ±0.43 

 

 
Figure 2. Antioxidant scavenger activity of chloroform fungal extracts (negative control, Shaking and static 

conditions). All experiments were performed in triplicate. Data are expressed as mean ± SEM. 

3.4. Anti-proliferative activity. 

In this assay, we investigated the in vitro cytotoxicity of a fungal extract at different 

cultivation conditions using carrot peel juice as a basal medium. Using MTT assay, the results 

indicated that only the chloroform fungal extract at shaking condition (150 rpm) induced 

significant cytotoxic activity against human breast cancer (MCF-7) cells at different 

concentrations (0, 7.81,15.62, 31.25, 62.5, 125, 250, 500, and 1000 µg/mL) for 48 h treatment 

with an IC50 value of 107.68 µg/mL. The reference drug, doxorubicin, has an IC50 of 1.2 µg/mL 

against the MCF-7 cell line. After being exposed to DMSO for 48 hours, MCF-7 vitality was 

not significantly affected. On the other hand, the fungal extract at static conditions showed less 

cytotoxic activity than under shaking conditions, with an IC50 value of 947.43 µg/mL. Carrot 

peel juice was used only as a negative control and did not exhibit a significant anti-proliferative 

effect on the treated MCF-7 cell line. Moreover, the extracts did not exhibit cytotoxicity against 

HSF normal cells, indicating that they are safe. Additionally, the anticancer activity of the three 

tested extracts was examined using the MTT assay.  

  

Figure 3. Cytotoxic effects of chloroform fungal extracts at different conditions (shaking, static) and carrot 

peel juice as a negative control on (a) MCF-7; (b) HSF normal human skin fibroblast after treatment for 48 h. 

All experiments were performed in triplicate. Data are expressed as mean ± SEM. 
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Only the shaking fungal extract exhibited a significant anticancer activity against the 

breast cancer cell line MCF-7 (Figure 3). Numerous endophytic fungi produce anticancer 

agents with an outstanding capacity to inhibit tumor growth. For instance, Fusarium 

oxysporum, Catharanthus roseus, and Catharanthus roseus all develop vinblastine from their 

hosts [44]. According to a study, CHO-K1, MCF-7, and HepG-2 cell lines showed reduced 

proliferation after treatment with fungal vinblastine [45]. According to a different study, when 

vinblastine and indibulin were given together at 50 and 150 nM, respectively, cell proliferation 

in MCF-7 was decreased by 53% and 71%, resulting in combination indexes (CI) of 0.67 and 

0.5 [46]. 

3.5. Antiviral activity. 

Results of antiviral test by using crystal violet assay of tested compounds showed that 

compounds Control and Shaking showed moderate antiviral activity against (hCoV-19/ 

Egypt/NRC-03/2020) SARS-CoV-2 virus, with selectivity index (SI) equal = 6.03 and 3.084, 

respectively (Figure 4a, b, c). The compound Static showed promising antiviral activity against 

the same virus, with a selectivity index (SI) of 17.1, as shown in Table 3. Recently, several 

studies have been published on the efficacy of microbial secondary metabolites against SARS-

CoV-2. The antimicrobial natural compound Aurasperoneas, which was isolated from 

Aspergillus niger in the Red Sea tunicate Phallusia nigra, shows remarkable effectiveness on 

SARS-CoV-2 in vitro with an IC50 of 12.25 μM [47]. Additionally, Neoechinulin A, isolated 

from Aspergillus fumigatus MR2012 in the Red Sea, has a target comparable to Mpro and an 

IC50 of 0.47 μM against SARS-CoV-2 [48]. 

Table 3. CC50, IC50, and SI of samples on VERO-E6 cells, against SARS-CoV-2 using the crystal violet assay. 

NO. Sample code CC50 µg/ml IC50 µg/ml SI (CC50 / IC50) 

1 Control 583.4 96.81 6.03 

2 Static 300.7 17.94 17.1 

3 Shaking 500 162.1 3.084 

 

  

 
Figure 4. Antiviral activity by using the crystal violet assay of tested compounds showed that compounds (a) 

Control and (c) Shaking showed moderate antiviral activity, while (b) Static showed promising antiviral 

activity against (hCoV-19/Egypt/NRC-03/2020), SARS-CoV-2 virus. All experiments were performed in 

triplicate. Data are expressed as mean ± SEM. 

4. Conclusion 

Our current study evaluated and demonstrated the efficiency of using food waste, 

specifically carrot peel juice, as a basal medium for the production of biologically active 
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metabolites by the fungus Talaromyces isolated from soil. The chloroform fungal extracts 

under static and shaking conditions showed the presence of various chemical components, 

including alcohols, phenols, alkanes, alkenes, carboxylic acids, ethers, ketones, alkyl halides, 

and halogen compounds. The fungal extract produced by shaking showed marked antioxidant 

scavenger activity up to 93.66%. The chloroform fungal extract under shaking conditions 

exhibited a significant inhibitory effect on MCF-7 growth, with no cytotoxicity toward normal 

HSF cells, indicating the safety of the isolated extracts. Additionally, the extracts exhibit 

promising antiviral activity against SARS-CoV-2. Finally, our work provides a basis for 

additional research employing isolated fungal secondary metabolites against different human 

cancer cells, the SARS-CoV-2 virus, and in vivo models, as well as for prospective treatments. 
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