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Secondary metabolites of symbiotic fungi isolated from Blaptica dubia and

their biological activities
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Abstract: This study was to explore the species of symbiotic fungi in Blaptica dubia determine the
antibacterial and antioxidant activities of secondary metabolites extracted from symbiotic fungi and screen
the strains with antibacterial and antioxidant activities. Tissue block separation method was used for the
isolation of symbiotic fungi in B. dubia. Morphology observation associated with molecular biology assay
was used for the identification of symbiotic fungi isolated from B. dubia. The antibacterial activity of the
secondary metabolites produced by simbiotic fungi was determined by Thin Layer Chromatography—
Bioautography assay and the antioxidant activity was determined by a microplate spectrophotometric method
based on the reduction of DPPH. Five strains in total were identified from B. dubia. The simbiotic fungi
were mainly distributed in Penicillium sp. (1 strain)  Aspergillus sp. (3 strains) and Clonostachys sp. (1
strain) . The results showed that Bdf2 Bdf4 and Bdf-5 displayed good antibacterial activities and the
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antibacterial activities of extracts from broth were stronger than that of mycelia. Bdfd Bdf2 and Bdf3

broth extracts also showed better antioxidant activities

and the ICy, values were 0.26 mg/mL

2.20 mg/mL and 0. 75 mg/mL respectively. Penicillium and Aspergillus species were the main symbiotic

fungi of B. dubia and the secondary metabolites with antibacterial and antioxidant activities were mainly

distributed in the broth.
Key words: Blaptica dubia;

antioxidant activity
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R = DMSO 5 mg/mL ~
r 0. 0390625 mg/ml, . 9%
L7 80 L 0.2 mg/mL DPPH
- DPPH 20 L
DPPH ICs . 37T 30 min
( Ouyang et al. 517 nm . 20 pL DMSO
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1
Table 1 Symbiotic fungal colony morphology of Blaptica dubia
Strain Morphological description
Bdf- ’
1.87 ~3.33 pm.
Bdf2
1.86 ~3.78 pm.
Bdf3
2.46 ~3. 12 pm.
Bdf4 o
2.00 ~2.98 pm x 4.00 ~4.36 wm.
Bdf-5

1.93 ~2.78 pm.
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Fig. 1

Bdf-4

1

The morphological characters of symbiotic fungi in Blaptica dubia
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PCR N ITS o
GenBank Penicillium oxalicum
( 2), N
( 2014; 2014) .
2 o 5 2.2
N TLC-MTT-
(3 ) 1
. 1 Bd4 (3, 5
30. 77% Bdf3 (46.15%) .
2
Table 2 Identification of symbiotic fungi isolated from Blaptica dubia
GenBank (%) (%)
Strain  Accession number Maximum similar strain in GenBank ~ Maximum similarity Identification Isolation frequency
Bdf4 MH681591 NR121310. 1  Penicillium chermesinum 99 Penicillium sp. 30.77
Bdf2 MH681592 LT626955.1 Aspergillus candidus 100 Aspergillus sp. 7.69
Bdf3 MH681593 MH279388.1 Aspergillus nomius 99 Aspergillus sp. 46. 15
Bdf4 MH681594 MH259861. 1  Clonostachys rosea 100 Clonostachys sp. 7.69
Bdf-5 MH681595 HQ832844.1 Aspergillus sp. 99 Aspergillus sp. 7.69
a7 KJ767051.1 Penicillivim chermesinim
el _|:NR 121310.1 Penicillium chermesinum
2 MH681591 Bdf-1
= KX961205.1 Penicillivm sp.
38 KX961206.1 Penicillium sp.
NR 077149.1 Aspergillus cidus
%0 LT626976.1 Aspergillus sp.
70 P MH681592 Bdf-2
_19|:LT626955_1 Aspergillus candidus
20 HQ832844.1 Aspergillus sp.
{MHGSDQS Bdf-5
100 AY373866.1 Aspergillus sclerotiorum
_20|:NR 131294.1 Aspergillus sclerotiorum
MH279387.1 Aspergillus nomius
s NR 121218.1 Aspergillus nomius
10 MH279388.1 Aspergillus nomius
_19|:MH681593 Bdf-3
MH681594 Bdf-4
100 MH259861.1 Clonostachys rosea
53 LC133846.1 Clonostachys sp.
_55|:LT576] 64.1 Clonostachys rosea
2 rDNATS

Fig. 2

Phylogenetic tree of symbiotic fungi isolated from Blaptica dubia based on the rDNA-TS sequence
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o Bdf4 Bdf-2
Bdf3 10 mm
o o Bdf4  Bdf3
R, Bdf2. Bdf4  Bdf5
o R,
R, Bdf4. Bdf3 5 ~10 mm o
Bdf4 R, 0.0~0.5 Bdf2. Bdf4  Bdf5
. Bdf4  Bdf3
R, 0.35 ~0.60
R, o
Bdf4 R, 2.3
0.0 ~0.12 DPPH 5
o Bdf2  Bdf5 R, ( 4
Bdf4  Bdf5
o o Bdf4 Bdf2
Bdf4  Bdf-5 Bdf-3
10 mm IC, 0.26 £0.01 mg/mL. 2.20 +0. 99 mg/mL
5~ 0.75 +£0. 16 mg/ml,; IC,,
10 mm Bdf4 5 mg/mL. Bdf4 Bdf2  Bdf3
10 mmo. o
4 DPPH

Table 4 DPPH radical scavenging for different crude extracts of symbiotic fungi isolated from Blaptica dubia

Bdf4d Bdf2 Bdf3 Bdf4 Bdf-5
CK*
Tested samples B M B M B M B M B M
IC5, (mg/mL) 0.26 +0. 01 - 2.20 £0.99 - 0.75 0. 16 - - - - - 0.10 £0.01
“B” M7 o Noté “B” was the crude extract from brotf “M” was the crude extract from
mycelia.
2.4 Bdf4
HPLC 5 254 nm °
( 3) . HPLC
254 nm 5 o
Bdf4 . Bdf3
Bdf-5 3
20 min
Bdf4 Bdf3 5 N
Bdf-5
o Bdf2 Bdf4

Bdf2
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Fig. 3 HPLC chromatograms for different crude extracts of symbiotic fungi isolated from Blaptica dubia

Bdf2. Bdf4  Bdf5
( Huang Bdf4 Bdf2  Bdf3
et al. 2011) o Aspergillus nomius o
( Olsen et al. 2008) . Bdf4 Clonostachys sp.  Roberti (2008)
Penicillium citrinum

Clonostachys rosea
DPPH ( Lu o
et al. 2008) . N
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