
4th Myanmar Korea Conference Research Journal Volume 4, No.1 335 

Antimicrobial Activity of Endophytic Fungi Isolated From  

Zingiber Officinale Rosc. 
 

Swan Yi Htet1, Yee Yee Thu2 

Abstract 

 
In the present study, leaves and rhizomes of Zingiber officinale Rosc. were collected from officer 

housing, Dagon University Campus, East Dagon Township in Yangon Region. Ten endophytic 

strains (SYH 1 to SYH 10) were isolated from leaves and rhizomes of Zingiber officinale Rosc. on 

three different media at Microbiology Laboratory, Department of Botany, Dagon University. 

Fungal strain SYH 1 was identified as Dendryphiella sp., strains SYH 2, SYH 5, SYH 6 and SYH 7 

were identified as Aspergillus spp., strains SYH 3 and SYH 4 were identified as Cephalosporium 

spp., strain SYH 9 was identified as Madurella sp. Antimicrobial activity of the fermented broths 

from all isolated strains was examined on five test organisms by paper disc diffusion method and 

fermentation was carried out 2 to 11 days. The fermented broths of all isolated strains showed 

antimicrobial activity on Agrobacterium tumefaciens, Candida albicans, Escherichia coli, 

Malassezia furfur from day 2 to day 11 fermentation. Crude metabolites of all strains were 

extracted with ethyl acetate, and their antimicrobial activity was also examined on five test 

organisms. The crude extracts of ten strains indicated excellent antimicrobial activity on 

Agrobacterium tumefaciens, Candida albicans, Escherichia coli and Malassezia furfur at day 6 

fermentation. Therefore, the most active strains (SYH 1 to SYH 8) should be chosen to produce the 

bioactive compounds to inhibit Agrobacterium tumefaciens causing crown gall disease on plants, 

Candida albicans causing alimentary tract and vaginal infections, Escherichia coli causing urinary 

tract infection and Malassezia furfur causing dandruff and skin infections on humans.  

Keywords: Antimicrobial activity, Endophytic fungi, Zingiber officinale Rosc.  

 

Introduction 

 
Zingiberaceae is a family of herbs that grow abundantly in tropical to subtropical 

region with center of divergence located in Southeast Asia (Pandey, 2001) and ginger 

grows all over Myanmar. Zingiber officinale Rosc. (ginger) is also used in a variety of 

food and beverage applications, providing specific functional properties due to their 

bioactive compounds (Srinivasan, 2017). Endophytes are defined as organisms isolated 

from surface-sterlisied explants or from within the plant tissue and produce no harm to 

the host plant (Hallman et al., 2011). The endophytic fungi in the host cells have shown 

that the plant can live for long life because the endophytic fungi possess some various 

type of bioactivity such as antibacterial, antifungal, antitumor, antibiotic, antioxidant and 

anti-inflammatory activities (Maheshwari et al., 2006). Endophytic fungus such as 

Dendryphiella isolated from rice seed micro-flora in India (Sethi et al., 2018). 

  Endophytic fungi Aspergillus strains have a wide range of bioactivities such as 

antimicrobial, antitumor, etc. (Wang et al., 2018). Endophytic Aspergillus was isolated 

from healthy Moringa oleifera leaves and identified morphologically, genetically and 

fungal extract contains 16 major bioactive compounds with extensive pharmaceutical 

activities (Hashem et al., 2022). Endophytic Madurella to the Anogeissus leiocarpus leaf 

extracts showed the potent antifungal activity of the extracts against mycetoma causing 

pathogen and justifying its traditional uses as a medicinal plant for treatment of skin 

infections (Elsiddig et al., 2015). Endophytic fungus such as Cephalosporium have a 

wide range of novel antimicrobial compounds, which could be used in drug development 

and agrochemical production for protecting agricultural crops from plant root diseases 

(Farhat et al., 2019). 
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The objectives of present research work are to isolate endophytic fungal strains 

from Zingiber officinale Rosc., to investigate antimicrobial activity of fermented broths 

of all isolated strains and to evaluate antimicrobial activity of all the extracts of isolated 

strains. 

 

Materials and Methods 

 Collection of Plant Samples 

 

The plant samples (leaves and rhizomes) of Zingiber officinale Rosc. (Ginger) 

were collected from office housing, Dagon University Campus, East Dagon Township in 

Yangon Region.  

 

Isolation of Endophytic Fungal Strains from Zingiber officinale Rosc. 

Endophytic strains were isolated from the leaves and rhizomes of         Zingiber 

officinale Rosc. (Ginger) on three different media. Isolation of endophytic strains was 

carried out by the following procedure (Lee et al., 1996). 

1. The plant samples were washed under running tap water for ten minutes. 

2. The plant parts (leaves and rhizomes) were cut into about 1.5 cm - 2.0 cm pieces. 

3. These pieces were sterilized by soaking in 75% alcohol for 1 to 2 minutes. 

4. These parts were dried on sterilized paper and then they were placed on agar plates 

containing different media. 

5. Then, the plates were incubated for 3-7 days at room temperature. 

 

Composition of Culture Media for Isolation (Atlas, 1993) 

Medium 1  

Nutrient Agar Medium (NA) 

Nutrient Agar  3.9 g, Distilled Water  100 ml, pH 6.8 

Medium 2  

Sucrose Yeast Extract Agar Medium (SY) 

Sucrose 1.0 g, Yeast Extract 0.3 g, Distilled Water 100 ml, Agar Powder 2.25 g, pH 6.8 

Medium 3 

Lactose Yeast Extract Agar Medium (LY) 

Lactose 1.0 g, Yeast Extract 0.3 g, Distilled Water 100 ml, Agar Powder 2.25 g, pH 6.8 
 

Antimicrobial Activity of Isolated Fungal Strains 

Fermentation 

Isolated ten fungal strains grown on 5 days old slant cultures were inoculated into 

10 conical flasks (50 ml) containing 20 ml of sucrose/yeast extract medium in each for 

three day at 100 rpm as seed culture. After three day, seed cultures were transferred to 

ten fermentation flasks at 30°C on shaker for 10 days at 100 rpm. Every day inhibitory 

zones were measured to examine antimicrobial activity of isolated strains (Strobel and 

Sullivan, 1999). 

 

Sucrose/Yeast Extract Medium (SY) 

Sucrose 1.0 g, Yeast extract 0.3 g, NaCl 0.3 g, CaCO3 0.01 g, Distilled Water 100 ml, pH 

7. 

Test agar plates 

There are five test organisms: three bacterial test organisms (Agrobacterium 

tumefaciens, Bacillus subtilis, and Escherichia coli) and two fungal test organisms 

(Candida albicans and Malassezia furfur) in Table 1. Broth culture (0.3 ml) of each test 

organism is added into 100 ml nutrient agar medium, and then poured into plates. 
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Paper disc diffusion assay 

After solidification, paper discs impregnated with fermented broth samples were 

applied on the test plates. These plates were incubated at 30°C for 24 to 48 hrs. After 24 

to 48 hrs, clear zones (inhibitory zones) surrounding the test discs were measured. These 

zones indicate the presence of the bioactive compounds which inhibit the growth of test 

organisms (Davis and Stout, 1971). 

Table 1. Test organisms and diseases 

Test organisms Diseases 

Agrobacterium tumefaciens Crown gall diseases. 

Bacillus subtilis It can cause dysentery, but at the first sign of 

diarrhea. 

Candida albicans Vaginal candidasis, urogenital infection, alimentary 

tract infection. 

Escherichia coli Cholera, diarrhea and vomiting, urinary tract 

infections. 

Malassezia furfur Dandruff. 

 

Antimicrobial activity of crude extracts of fungal strains 

The fungal strains were inoculated into the ten conical flasks containing SY seed 

medium. Each flask contained 20 ml of medium. After three day, seed cultures (1 ml of 

each) were transferred to the ten fermentation flasks at 30ºC for 6 days on the shaker at 

100 rpm. Each flask contained 20 ml of medium. At day 6 fermentation, the fermented 

broth of each fungal strain was extracted with ethyl acetate (10 ml) at pH 4.5. Then, the 

extracts were dried in the incubator at 40ºC. Then, each dried extract was added 0.5 ml 

of ethyl acetate and mixed thoroughly with glass rod. The extract (20 l/disc) of each 

strain was applied for their antimicrobial activity. 

 

Results 

Isolation of Endophytic Fungi 

Ten fungal strains were isolated from leaves and rhizomes of Zingiber officinale 

Rosc. Six fungal strains were isolated from leaves and four strains from rhizomes of 

Zingiber officinale Rosc. The strains were given as temporary names SYH 1 to SYH 10 

as shown in Figures 1. 
 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Isolated fungal strains on slant cultures (SYH 1 to SYH 10) 

Surface view of strains SYHs 1-10 Reverse view of strains SYHs 1-10 
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Antimicrobial Activity of Selected Fungal Strains 

Antimicrobial activity of day 2 fermentation 

Ten endophytic fungal strains showed antimicrobial activity on four test 

organisms. At day 2 fermentation all strains did not show antibacterial activity on 

Agrobacterium tumefaciens and Bacillus subtilis. Strain SYH 8 showed moderately 

antifungal activity whereas the other strains indicated weak activity on Candida 

albicans. Strains SYHs 2, 6 and 7 showed moderately antibacterial activity while the 

other strains indicated weak activity on Escherichia coli. Strains SYHs 7 and 8 showed 

highly antifungal activity, strains SYHs 2 and 6 indicated moderately activity but the 

other strains showed weak activity on Malassezia furfur in Table 2. 

 

Table 2. Inhibitory zones of day 2 fermented broths of isolated ten strains 

 

8-12 mm = weak activity, 13-17 mm = moderate activity, > 18 mm = high activity 

 

Antimicrobial activity of day 3 fermentation 

At day 3 fermentation strains SYHs 2, 4, 7 and 8 showed moderately antibacterial 

activity while the other strains showed weak activity on A. tumefaciens. All strains did 

not show antibacterial activity on Bacillus subtilis. All strains showed weak antifungal 

activity on C. albicans. Strains SYHs 2 and 7 showed moderately antibacterial activity 

while the other strains indicated weak activity on E. coli. Strains SYHs 2, 6, 7 and 8 

showed moderately antifungal activity but the other strains showed weak activity on M. 

furfur in Table 3. 

 

Table 3. Inhibitory zones of day 3 fermented broths of isolated ten strains 

 

 

Antimicrobial activity of day 4 fermentation 

Strain 

Test 

organisms 

SYH 

1 

SYH 

2 

SYH 

3 

SYH 

4 

SYH 

5 

SYH 

6 

SYH 

7 

SYH 

8 

SYH 

9 

SYH 

10 

Agrobacterium 

tumefaciens 
- - - - - - - - - - 

Bacillus 

subtilis 
- - - - - - - - - - 

Candida 

albicans 
11 10 10 11 10 11 10 13 + + 

Escherichia 

coli 
12 14 11 12 11 13 14 10 10 9 

Malassezia 

furfur 
12 15 11 12 10 14 19 18 10 10 

       Strain 

Test 

organisms 

SYH 

1 

SYH 

2 

SYH 

3 

SYH 

4 

SYH 

5 

SYH 

6 

SYH 

7 

SYH 

8 

SYH 

9 

SYH 

10 

A. tumefaciens 10 13 10 13 10 12 17 15 8 8 

B. subtilis - - - - - - - - - - 

C. albicans 11 10 10 10 9 11 10 12 + + 

E. coli 11 13 11 12 12 11 14 11 10 10 

M.  furfur 12 13 12 12 10 14 15 15 10 10 

X 1000 
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At day 4 fermentation all strains showed weak antibacterial activity on A. 

tumefaciens. All strains did not show antibacterial activity on Bacillus subtilis. Strains 

SYHs 3, 4, 7, 8 and 9 showed moderately antifungal activity whereas the other strains 

showed weak activity on C. albicans. Strains SYHs 3, 5, 7 and 8 showed moderately 

antibacterial activity while the other strains indicated weak activity on E. coli. Strains 

SYHs 1, 3, 5 and 7 showed moderately antifungal activity but the other strains showed 

weak activity on M. furfur in Table 4. 

Table 4. Inhibitory zones of day 4 fermented broths of isolated ten strains 

 

Antimicrobial activity of day 5 fermentation 

At day 5 fermentation strains SYHs 2, 4, 7 and 8 showed moderately antibacterial 

activity while the other strains indicated weak activity on A. tumefaciens. Strains SYHs 

2, 3, 4, 7, 8 and 9 showed moderately antifungal activity whereas the other strains 

showed weak antifungal activity on C. albicans. Strains SYHs 6 and 7 showed 

moderately antibacterial activity while the other strains indicated weak activity on E. 

coli. Strains SYHs 4, 6 and 7 showed highly antifungal activity but the other strains 

indicated moderately activity on M. furfur in Table 5. 

Table 5. Inhibitory zones of day 5 fermented broths of isolated ten strains 

 

Antimicrobial activity of day 6 fermentation 

At day 6 fermentation strains SYHs 2, 4, 6 and 7 showed moderately antibacterial 

activity while the other strains indicated weak activity on A. tumefaciens. Strains SYHs 

2, 3, 4, 7, 8 and 9 showed highly antifungal activity, strains SYHs 5 and 6 indicated 

moderately activity whereas the other strains showed weak activity on C. albicans. 

Strains SYHs 6 and 7 showed highly antibacterial activity, strains SYHs 2, 4, 5 and 8 

indicated moderately activity while the other strains showed weak activity on E. coli. 

Strain SYH 9 indicated moderately antifungal activity while the other strains showed 

highly activity on M. furfur in Table 6 and Figure 2. 

 

 

 

       Strain 

Test 

organisms 

SYH 

1 

SYH 

2 

SYH 

3 

SYH 

4 

SYH 

5 

SYH 

6 

SYH 

7 

SYH 

8 

SYH 

9 

SYH 

10 

A. tumefaciens + + + + 12 + + + + 12 

B. subtilis - - - - - - - - - - 

C. albicans 10 12 15 14 11 12 13 15 14 9 

E. coli 10 12 13 12 14 11 15 13 12 11 

M. furfur 14 10 14 12 14 10 14 12 11 11 

       Strain 

Test 

organisms 

SYH 

1 

SYH 

2 

SYH 

3 

SYH 

4 

SYH 

5 

SYH 

6 

SYH 

7 

SYH 

8 

SYH 

9 

SYH 

10 

A. tumefaciens 11 14 12 15 11 12 14 14 10 10 

B. subtilis - - - - - - - - - - 

C. albicans 10 14 16 16 12 12 15 17 16 10 

E. coli 11 12 10 12 10 14 15 12 10 11 

M. furfur 15 15 14 20 14 20 20 16 14 16 
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Table 6. Inhibitory zones of day 6 fermented broths of isolated ten strains 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2. Inhibitory zones of day 6 fermented broths of isolated ten strains 

Antimicrobial activity of day 7 fermentation 

At day 7 fermentation strains SYHs 2, 4 and 6 showed moderately antibacterial 

activity while the other strains indicated weak activity on A. tumefaciens. All strains did 

not show antibacterial activity on Bacillus subtilis. Strains SYHs 2, 3, 4, 7, 8 and 9 

showed moderately antifungal activity whereas the other strains showed weak activity on 

C. albicans. Strains SYHs 1, 4, 6, 8 and 9 showed moderately antibacterial activity while 

the other strains showed weak activity on E. coli. Strain SYH 7 showed highly antifungal 

activity but the other strains showed moderately activity on M. furfur in Table 7 and 

Figure 3. 

 Table 7. Inhibitory zones of day 7 fermented broths of isolated ten strains 

 

 

        Strain 

Test 

organisms 

SYH 

1 

SYH 

2 

SYH 

3 

SYH 

4 

SYH 

5 

SYH 

6 

SYH 

7 

SYH 

8 

SYH 

9 

SYH 

10 

A. tumefaciens 12 14 12 15 10 14 13 11 10 10 

B. subtilis - - - - - - - - - - 

C. albicans 10 18 20 18 13 13 18 20 21 10 

E. coli + 13 11 14 14 18 18 13 12 10 

M. furfur 18 19 18 20 20 22 24 18 15 20 

        Strain 

Test 

organisms 

SYH 

1 

SYH 

2 

SYH 

3 

SYH 

4 

SYH 

5 

SYH 

6 

SYH 

7 

SYH 

8 

SYH 

9 

SYH 

10 

A. tumefaciens 12 15 12 16 + 16 12 11 10 10 

B. subtilis - - - - - - - - - - 

C. albicans 11 14 15 13 10 11 13 15 15 9 

E. coli 15 12 12 13 12 15 10 15 15 11 

M. furfur 16 16 15 17 16 17 18 16 13 15 

Agrobacterium tumefaciens Bacillus subtilis Candida albicans 

Escherichia coli Malassezia furfur 
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Fig. 3. Inhibitory zones of day 7 fermented broths of isolated ten strains 

 

Antimicrobial activity of day 8 fermentation 

At day 8 fermentation strains SYHs 1, 2, 4 and 6 showed moderately antibacterial 

activity while the other strains indicated weak activity on A. tumefaciens. All strains did 

not show antibacterial activity on Bacillus subtilis. Strain SYH 8 showed moderately 

antifungal activity whereas the other strains showed weak activity on C. albicans. Strains 

SYH 1, 4, 6, 7 and 8 showed moderately antibacterial activity while the other strains 

showed weak activity on E. coli. Strains SYHs 1, 2, 4, 6, 7 and 8 showed moderately 

antifungal activity but the other strains showed weak activity on M. furfur in Table 8. 

 

Table 8. Inhibitory zones of day 8 fermented broths of isolated ten strains 

 

Antimicrobial activity of day 9 fermentation 

At day 9 fermentation strains SYHs 2 and 4 showed highly antibacterial activity, 

strains SYHs 1, 3, 5, 7 and 8 showed moderately activity while the other strains indicated 

weak activity on A. tumefaciens. All strains did not show antibacterial activity on 

Bacillus subtilis. All strains showed weak activity against Candida albicans. Strains 

SYHs 7, 9 and 10 showed weak activity whereas the other strains showed moderately 

antibacterial activity on E. coli. Strains SYHs 5, 7 and 8 showed highly antifungal 

activity, strain SYH 3 indicated weak activity but the other strains showed moderately 

activity on M. furfur in Table 9. 

        Strain 

Test 

organisms 

SYH 

1 

SYH 

2 

SYH 

3 

SYH 

4 

SYH 

5 

SYH 

6 

SYH 

7 

SYH 

8 

SYH 

9 

SYH 

10 

A. tumefaciens 14 16 12 16 + 14 12 12 10 10 

B. subtilis - - - - - - - - - - 

C. albicans 10 11 9 12 8 8 10 13 + + 

E. coli 13 12 10 14 9 13 13 14 10 10 

M. furfur 16 15 12 17 12 14 15 16 12 11 

Agrobacterium tumefaciens Bacillus subtilis Candida albicans 

Escherichia coli Malassezia furfur 
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Table 9. Inhibitory zones of day 9 fermented broths of isolated ten strains 

 

Antimicrobial activity of day 10 fermentation 

At day 10 fermentation strains SYHs 1, 2, 3, 4, 6 and 7 showed moderately 

antibacterial activity while the other strains indicated weak activity on A. tumefaciens. 

All strains did not show antibacterial activity on Bacillus subtilis. All strains showed 

weak activity against C. albicans. Strains SYHs 1, 2, 3 and 4 showed moderately 

antibacterial activity whereas the other strains showed weak activity on E. coli. Strains 

SYHs 2 and 4 showed moderately antifungal activity but the other strains showed weak 

activity on M. furfur in Table 10. 

Table 10. Inhibitory zones of day 10 fermented broths of isolated ten strains 

 

Antimicrobial activity of day 11 fermentation 

At day 11 fermentation strains SYHs 6 and 8 showed moderately antibacterial 

activity while the other strains indicated weak activity on A. tumefaciens. All strains did 

not show antibacterial activity on Bacillus subtilis. All strains showed weak activity 

against Candida albicans and Escherichia coli. Strains SYHs 3 and 5 showed weak 

antifungal activity but the other strains showed moderately activity on M. furfur. 

 

Antimicrobial Activity of Crude Extracts of Fungal Strains 

Among all strains, the extracts of day 9 fermented broth of all fungal strains 

showed highly antimicrobial activity on four test organisms. The extracts of all strains 

indicated highly activity against Agrobacterium tumefaciens (21 mm - 33 mm), Candida 

albicans (21 mm – 30 mm), Escherichia coli (26 mm – 31 mm) and Malassezia furfur 

(30 mm – 40 mm). But, all strains did not show antibacterial activity on Bacillus subtilis 

in Table 11 and Figure 4.  

 

 

 

 

 

 

 

 

 

        Strain 

Test 

organisms 

SYH 

1 

SYH 

2 

SYH 

3 

SYH 

4 

SYH 

5 

SYH 

6 

SYH 

7 

SYH 

8 

SYH 

9 

SYH 

10 

A. tumefaciens 16 18 13 18 14 12 15 13 10 10 

B. subtilis - - - - - - - - - - 

C. albicans 10 11 10 10 + + 10 9 + + 

E. coli 14 15 14 15 14 14 12 15 11 10 

M. furfur 15 16 12 16 18 17 20 18 15 17 

        Strain 

Test 

organisms 

SYH 

1 

SYH 

2 

SYH 

3 

SYH 

4 

SYH 

5 

SYH 

6 

SYH 

7 

SYH 

8 

SYH 

9 

SYH 

10 

A. tumefaciens 15 15 13 16 10 14 13 12 9 + 

B. subtilis - - - - - - - - - - 

C. albicans + + + + + + + + + + 

E. coli 13 14 13 14 10 10 12 12 11 11 

M. furfur 11 13 + 13 + 11 12 11 10 10 
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Table 11. Antimicrobial activity of crude extracts of all strains 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4. Antimicrobial activity of crude extracts 

 

Discussion and Conclusion 

In this study, ten fungal strains: one Dendryphiella sp., four Aspergillus spp., two 

Cephalosporium spp., one Madurella sp. and two unknown species were isolated from 

Zingiber officinale Rosc. The fermented broths of all isolated strains (SYH 1 to SYH 10) 

showed antimicrobial activity on Agrobacterium tumefaciens, Candida albicans, 

Escherichia coli and Malassezia furfur from day 2 to day 11 fermentation. The ethyl 

acetate extracts of day 6 fermented broths of all ten strains indicated antimicrobial 

activity on four test organisms.  

Wang et al., (2018) have isolated endophytic Aspergillus strains for a wide range 

of bioactivities such as antimicrobial, antitumor, etc. Yee Yee Thu et al., (2016) have 

reported that endophytic Aspergillus spp. was isolated from different plant species to 

inhibit Candida albicans, Escherichia coli and Malassezia furfur.  

Song et al., (2005) have isolated endophytic Cephalosporium sp. IFB-E001 from 

Trachelospermum jasminoides for antimicrobial and antioxidant activities. Farhat et al., 

(2019) have isolated endophytic Cephalosporium that have a wide range of novel 

          Strain 

Test 

organisms 

SYH 

1 

SYH 

2 

SYH 

3 

SYH 

4 

SYH 

5 

SYH 

6 

SYH 

7 

SYH 

8 

SYH 

9 

SYH 

10 

A. tumefaciens 30 30 26 30 26 33 30 29 21 29 

B. subtilis - - - - - - - - - - 

C. albicans 30 26 27 27 21 28 30 28 24 23 

E. coli 30 31 27 30 26 31 27 29 26 26 

M. furfur 40 40 39 40 40 38 40 39 30 30 

Agrobacterium tumefaciens Bacillus subtilis Candida albicans 

Escherichia coli Malassezia furfur 
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antimicrobial compounds, which could be used in drug development and agrochemical 

production for protecting agricultural crops from plant root diseases.  

Pushpa et al., (2018) have isolated endophytic Madurella sp. from Catharanthus 

roseus for the production of metabolites in pharmaceutical and food industries. Elsiddig 

et al., (2015) have isolated endophytic Madurella to the Anogeissus leiocarpus leaf 

extracts showed the potent antifungal activity of the extracts against mycetoma causing 

pathogen and justifying its traditional uses as a medicinal plant for treatment of skin 

infections.  

In conclusion, fungi naturally produce antibiotics to kill or inhibit the growth of 

microbial diseases. The most active strains (SYH 1-SYH 8) should be chosen to produce 

the bioactive compounds to inhibit Agrobacterium tumefaciens causing crown gall 

disease on plants, Candida albicans causing alimentary tract and vaginal infections, 

Escherichia coli causing urinary tract infection and Malassezia furfur causing dandruff 

and skin infections on humans. This research work would be beneficial to protect some 

plants and animals diseases because the biological agents (endophytic fungi) were 

isolated from Zingiber officinale Rosc. The discovery of biological agents that possess 

selective toxicity against human and plant pathogens is an important need nowadays. 

 
Acknowledgements 

We would like to mention our sincere thanks to Rector, Pro-Rectors from Dagon University, and 

Professor and Head of Botany Department, DU for their kind permission to summit this paper at 4th 

Myanmay-Korea Conference on Plant Tissue Culture and Genetics (Useful Plants and Life Science) 

sponsored by Jeonbuk National University, Korea.  

 

References 

Atlas, M. Ronald. (1993) Handbook of Microbiological Media CRC press, London. 

Davis, W. W. and T. R. Stout. (1971) Disc Plate Method of Microbiological Antibiotic Assay. Applied 

Microbiology. Vol. 22, No. 4. 

Elsiddig, Ikram Mohamed Eltayeb., Abdel Khalig Muddather, Hiba Abdel Rahman Ali and Saad 

Mohamed Hussein Ayoub. (2015) In vitro Susceptibility of Madurella mycetomatis to the Extracts of 

Anogeissus leiocarpus Leaves, World Academy of Science, Engineering and Technology 

International Journal of Biological, Biomolecular, Agricultural, Food and Biotechnological 

Engineering Vol:9, No:12. 

Farhet Hafiza, Faizah Urooj, Amna Tariq, Viqar Sultana, Madeeha Ansari, Viqar Uddin Ahmad and Syed 

Ehteshamul Haque. (2019) Evaluation of antimicrobial potential of endophytic fungi associated with 

healthy plants and characterization of compounds produced by 

endophytic Cephalosporium and Fusarium solani, Biocatalysis and Agricultural Biotechnology, 

Volume 18, 101043. 

Hallmann JA, Von-Quadt A, Mahaffee WF and Kloepper JW. (2011) Endophytic bacteria in agricultural 

crops. Can J Microbiol 43(10):895-914. 

Hashem, Amr. H.,Amr M. Shehabeldine, Amer M. Abdelaziz, Basma H. Amin and  

 Mohamed H. Sharaf. (2022) Antifungal Activity of Endophytic Aspergillus terreus  Extract 

Against Some Fungi Causing Mucormycosis: Ultrastructural Study, Applied  Biochemistry 

and Biotechnology 194: 3468–3482. 

Lee, K.D., J. Kim and H. Kim. (1996) Isolation and characterization of Bacillus sp. KD1014 producing 

carboxylmethyl-cellulase. J. Microbiology, 34: 305-310. Mann J. and Murder, 1994. Magic and 

Medicine, Oxford University Press, New York, 5-14. 

Maheshwari R. K., A. K. Singh, J. Gaddipati and R. C. Srimal. (2006) Multiple Biological Activities of 

curcumin: a short review. Life Sci, 78: 2081-87. 

Pandey, B.P. (2001) A Text Book of Botany. Angiosperms: Taxonomy, Anatomy, Embryology, S. Chand 

& Company. India, 4th Edition. 

Pushpa H., Kavya. S, Pooja. K, Sneha. L and Varsha O Arer. (2018) An Isolation, Identification and 

Diversity of Endophytic Fungi from Catharanthus roseus and Screening for Their L-asparaginase 

Activity, International Journal of Environment, Ecology, Family and Urban Studies (IJEEFUS), 

ISSN (P): 2250-0065; ISSN (E): 2321-0109, Vol.8, Issue 6, 2018, 7-18. 

Sethi, Arundhati B, Urmila Dhua, Arup Kumar Mukherjee, Mayabini Jena, Sudhiranjan Dhua and Soma 

Samanta. (2018) Molecular phylogeny of  endophytic Dendryphiella: In quest of finding out 



4th Myanmar Korea Conference Research Journal Volume 4, No.1 345 

ancestor of important rice seed micro-flora, ICAR- National Rice Research Institute, Cuttack, 

Odisha, India, Oryza Vol.55 No. 1, 2018 (237-241). 

Song, Yong Chun, Wu Yang Huang, Cheng sun, Feng Wu Wang and Ren Xiang Tan. (2005) 

Characterization of Graphislactone aa as the Antioxidiant and Free Radical-Scavenging Substance 

from the Culture of Cephalosporium sp. IFB-E001, an Endophytic Fungus in Trachelospermum 

jasminoides, Biol. Pharm. Bull. 28(3) 506-509. 

Srinivasan, K. (2017) Ginger rhizomes (Zingiber officinale): A spice with multiple health 

 beneficial potentials. PharmaNutrition, 5(1), 18–28.  

Strobel R. J. and G. R. Sullivan. (1999) Experimental Design for improvement of fermentations, Manual of 

Industrial Microbiology and Biotechnology, Second edition, P 80-102. 

Wang, P., Yu, J.-H., Zhu, K., Wang, Y., Cheng, Z.-Q and Jiang, C.-S. et al. (2018) Phenolic bisabolane 

sesquiterpenoids from a Thai mangrove endophytic fungus, Aspergillus sp. xy02. Fitoterapia, 127, 

322–327. 

Yee Yee Thu, Ko Tin, Aye Aye Oo and Thwe Thwe Oo. (2016) Production of biologically active 

 compound from endophytic strains isolated from different plant species. JARC-YU. Vol.5, 

No.1,131-148. 

 

 

 


