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METHOD

• The healthy and symptom-free leaves, stems and spikes of M. angustifolia were surface 

sterilised and incubated on potato dextrose agar (PDA) and yeast nitrogen base (YNB) for 7 

days at 25 °C.

• The pure cultures of filamentous fungi and yeast endophytes were cultured in Potato Dextrose Broth for 14 

days and Malt Extract Broth for 3 days, respectively at 25 °C. Ethyl acetate was then used for the 

secondary metabolite extractions.

• The minimum inhibitory concentration (MIC) of the fungal endophytes crude extracts was determined using 

broth micro-dilution method against Enterococcus faecalis ATCC 29212, Escherichia coli ATTCC 25922, 

Klebsiella pneumoniae ATTCC 13883, Pseudomonas aeruginosa ATTCC 15422, Staphylococcus aureus 

ATTCC 25923 and the yeast Candida albicans ATTCC 10231

• Agar plate method was used to qualitatively assess the ability of the fungal endophytes to produce 

extracellular enzymes namely, the amylases, cellulases, laccases, lipases, pectinases, proteases and 

xylanases.

Fungal endophytes are microorganisms which inhabit the internal tissue of any living plants without causing 

any noticeable harm towards the plant itself (Aamir et al al., 2020). These fungal endophytes have been 

reported to produce secondary metabolites to possess various biological activities including antimicrobial, 

antioxidant, anti-inflammatory, cytotoxicity and anticancer activities with potential application in 

pharmaceutical industries (Spina et al., 2023). In addition to the bioactive secondary metabolites, fungal 

endophytes have also been reported to produce various extracellular enzymes (Yadav et al., 2022). The 

extracellular enzymes produced by the fungal endophytes have been widely applied in various industries 

including food processing, pharmaceutical and agricultural industries (Shankar et al., 2019).

 The medicinal plant Monsonia angustifolia commonly known as Tee ya thaba, is dispersed over some 

provinces in South Africa. The stems and the leaves of M. angustifolia are commonly used by different 

communities to prepare natural remedies for the treatment of eye infections, haemorrhoids, anthrax, and 

diarrhoea by the local people in South Africa (Fouche et al., 2015). Despite the many benefits possessed by 

this plant, the diversity of the fungal endophytes associated with this plant as well as the ability of the fungal 

biological to produce the secondary metabolites endophytes and extracellular enzymes have not been 

explored. 

Consequently, the aim of the present study was to isolate and screen the antimicrobial and extracellular 

enzymatic activities of fungal endophytes from M. angustifolia. 

FIGURE 1 The different parts of M. 

angustifolia used for isolation of filamentous 

fungi and yeasts endophytes.

TABLE 1 The number of fungal and yeast 

endophytes isolates from various parts of M. 

angustifolia.

FIGURE 2 Morphological features of the filamentous fungal 

endophytes isolated from the leaves of M. angustifolia on PDA. (a)

MaL-1, (b) MaL-2, (c) MaL-3, (d) MaL-4, (e) MaL-8, (f) MaL-9, (g)

MaL-11, (h) MaL-12, (i) MaL-13 and (j) MaL-14.

FIGURE 3 Morphological features of the filamentous fungal 

endophytes from the stems and the spikes of M. angustifolia on 

PDA. (a) MaST-1, (b) MaST-2a, (c) MaST-3, (d) MaST-5, (e) MaST-

6, (f) MaST-7, (g) MaST-8, (h) MaST-10, (i) MaST-11, (j) MaST-13 

and (k) MaSP-1.

FIGURE 4 Morphological features of yeast endophytes from the 

stems and spikes of M. angustifolia on YM agar. (a) MaST-16, (b) 

MaST-17, (c) MaST-18, MaST-19, (d) MaST-20, (e) MaST-21, (f) 

MaST-22 and (g) MaSP-3.

TABLE 5 Minimum inhibitory concentrations of ethyl 

acetate crude extracts from yeast endophytes .

TABLE 2 Enzymatic indices (EIs) of the endophytic 

filamentous fungi isolated from M. angustifolia.

TABLE 3 Minimum inhibitory concentrations of 

ethyl acetate crude extracts from filamentous 

fungal endophytes 

.

TABLE 3 Enzymatic indices (EIs) of the endophytic 

yeasts isolated from M. angustifolia.

The plant M. angustifolia contains high number of different fungal endophytes with varying degrees of 

inhibitory activities against Gram-negative bacteria, Gram-positive bacteria and pathogenic yeast. Further 

these fungal endophytes also have the ability to produce different extracellular enzymes. Therefore, these 

findings encourages further study the obtained fungal endophytes for the use in food, agriculture and 

pharmaceutical industries.
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