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Inhibitory Activity Screening of Endophytic Fungi from
Polygala tenuifolia Willd

WANG Yu-Jun CUI Jin-Long SU Hong FANLi"

(College of Life Sciences, Capital Normal University, Beijing 100048, China)

Abstract: Eighty-five endophytic fungal strains were isolated from the roots stems and leaves of Polygala

tenuifolia Willd, among which, fifty-two from natural plants and thirty-three from cultivated ones. Sev-
enty-six strains were classified as twenty-three fungal genera. The inhibitory activity screening to fourteen
microbe were conducted research. The results showed that some endophytic fungi had remarkble inhibitory
activities to Bacillus subtilis, Shigella sonnei, Escherichia coli, Candida albicans, Fusarium kyrushuense
and they were all belonged to Fusarium, Alternaria, Aphanocladium respectively. All of the endophytic
fungi isolated from Polygala tenuifolia showed no inhibitory activities to Staphyloccocus aureus, Salmonel-

lae enteritis, Bibrio parahemolyticus.
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Table 1 Indicators of inhibitory test

Sort of indicators Species No. of strains
(Bacillus subtilis) CGMCC1.769
Gram-positive (B. cereus) ATCC1361
bacilli ( )(Listeria monocytohenes) ATCC27708
(Staphyloccocus aureus) ATCC12600
(Escherichia coli) CGMCCI1.1103
(Proteus vilgaris) ATCC33420
(Enteropathogenic E. coli, EPEC) ATCC49105
Gram-negative (Salmonellae enteritis) ATCC14208
bacilli (Bibrio parahemolyticus) ATCC27519
(Shigella sonnet) ATCC51060
(Rhodotorula rubra) CGMCC(C2.282
Fungi (Candida albicans)

(Fusarium kyrushuense)

(Pestalotiopsis microspora)

Note: Bacillus subtilis, B. cereus and Rhodotorula rubra came from CGMCC; Fusarium kyrushuense and Pestalotiopsis microspora were
isolated by department of microbiology of capital normal university; Others came from Beijing centers for diseases control and prevention
centers for preventive medical resreach.
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Inhibitory activity screening of endophytic fungi and identification isolated from natural Polygala tenuifolia willd

Tested microbes

D T e R L B. cereus S. aureus  P. vilgaris E. coli EPEC S. enteritis oy arfzhe- § coprs | (e I IGE IR e
code tohenes molyticus cans  shuense spora
N.PTO1 Alternaria Said AFEF = = = — — — — _ _ _ _ _
N.PTO2 Sirodothis 4HF 4HF - = - — — — — _ _ _ _ _
N.PTO3 Alternaria 4HF 4HF - = - — — — — _ _ _ _ _
N.PTO4 Arbuscula AHEE +++ - = - — _ — — _ _ _ _ _
N.PTO5 Alternaria - +++ = - - — — _ - _ _ ++ _ _
N.PTO6 Alternaria ++ Eaa - = - — _ _ _ _ _ _ _ _
N.PTO7 Alternaria AHF ++ = - = - — Y — _ _ _ _ _
N.PTO8 Alternaria Said +++ - = - — — _ — _ _ _ _ _
N.PTO9 Sclerotium 4HF S - = - — \ — — _ _ _ _ _
N.PTO10 Sclerotium = Eaa - = - - — — — _ _ _ _ _
N.PTO11 Trichothecium +++ - = ++ - ) 3 ++ + - — + — _ _
N.PTO12 Gliocephalis Saas Saas = AHF - = - ++ = - - - - —
N.PTO13 Amerosporium ++ AHF - = \e = = = = = ++ - - —
N.PTO14 Alternaria 4HF ++ = o - — — — - — _ ++ _ _
N.PTO15 Alternaria 4HF ++ = - - — — — - — _ ++ _ _
N.PTO16 Acremonium 4FF 4FF — o — — — — _ _ _ _ _ 4+
N.PTO17 Sclerotium - - = = = = - - - - _ — — _
N.PTO18 Minimedusa - = = = = = - - — - _ — — _
N.PTO19 Papulaspora AHF AHE = = = - - - - - _ — — _
N.PTO20 Alternaria H=F ++ _ — _ _ _ + _ _ T+ Tt _ _
N.PTO21 Alternaria +++ 4=F = - = - — — - - ++ — — _
N.PTO22 Alternaria +++ ++ - — - _ _ _ _ _ s _ _ _
N.PTO23 Amerosporium ++ ++ — — = = - - - - — - - _
N.PTO24 Alternaria SRR -+ — — _ _ _ 4t _ _ ++ T+ _ _
N.PTO25 Alternaria 4HF AR = - - — _ 4 _ _ ++ T+ _ _
N.PTO26 Alternaria A +++ - = + _ _ _ _ _ ++ _ _ Tt
N.PTO27 Minimedusa ++ ++ = - - = - - — - ++ — _ _
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Tested microbes

Fungal code Genus name E. coli  B.subtilis  R. rubra L. monocy- B. cereus  S. aureus  P. vilgaris G S. enteritis B.p arqhe- S. sonnei Coab= [ lgpwe 7 miees
tohenes EPEC molyticus cans  huense spora
N.PTO28  Rhizoctonia AR ++ — — _ _ _ _ _ ++ _ _ —
N.PTO29  Alternaria ++ 4FF — - - - — — — ++ ++ _ _
N.PTO30  Alternaria SEiais 4 = - ++ — _ _ _ 1+ T+ _ _
N.PTO31  Alternaria = AH=EF = = ++ _ _ _ _ _ 4 T+ _ _
N.PTO32  Trichosporiella ++ - ++ = = = = = - — _ _ _ _
N.PTO33  Paecilomyces == Sas = = = = = ++ " - - — - —
N.PTO34  Arbuscula +++ -+ - = - - _ — » — _ _ _ _
N.PTO35 Aphanocladium < 4FHF — — — - — ++ _ — — — ++ —
N.PTO36 Malbranchea = 4 — — — — — v — — _ _ A _
N.PTO37  Fusarium ++ — - - - — - — _ _ _ _
N.PTO38  Endothiella +++ ++ — - - = ++F - — — — _ — _
N.PTO39  Paecilomyces - Sas - — — = ++ = - - - - ++ -
N.PTO40  Nalanthamala +++ ++ - - - < ++ ++ - = - - ++ —
N.PTO41  Alternaria - - — - £ _ - — — _ _ _ _ _
N.PTO42  Minimedusa - +++ — - — - - — — _ _ _ _ _
N.PTO43  Minimedusa +++ +++ = A - - _ _ _ _ _ _ _
N.PTO44  Arbuscula A Saas X - — = = - - - - — - _
N.PTO45  Aspergillus == Saas A — = = - - - - - — - —
N.PTO46  Trichosporiella ++ S = = = = = = _ _ — _ — _
N.PTO47  Penicillum AR ++ = — — — — _ _ — _ _ ek _
N.PTO48  Malbranchea ++ +++ = - - - - — _ _ _ _ _ _
N.PTO49  Nalanthamala 4 ++ — - - - - - - — _ _ _
N.PTO50 Nalanthamala HE 4HF - = = - - - - _ - — _ _
N.PTO51  Nalanthamala +++ +++ — - - - — — — _ — _ _ _
N.PTO52 Mariannaea - ++ - = - = — - — — - _ — _
(D); +: <10 mm; ++: 10 mm ~15 mm; +++: > 15 mm; —: ; N.PTO51-N.PTO10 ; N.PTO11-N.PTO31 ; N.PTO32-N.PTO52

Note: Antibiotic circle diameter(®); +: ®<10 mm; ++: 10 mm <® < 15 mm; +++: ® > 15 mm; —: None inhibitory activity; N.PTO51-N.PTO10 isolated from leaves; N.PTO11-N.PTO31 isolated from stems;
N.PTO32-N.PTO52 isolated from roots.
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Table 3 Inhibitory activity screening of endophytic fungi and identification isolated from cultivated Polygala tenuifolia willd

Tested microbes

Fungal code Genus name  E. coli B. subtilis R. rubra L t(’;nhoennoefvy " B. cereus S. aureus I;a‘;i'{v_ ll‘ij?g S. enteritis éml: l;:iacﬁes_ S. sonnei  C. albicans ]Zulg;:;i_ P.S;n(zl'i;o—
C.PTOl Latendraea - = = = = = = = - — — _ _ _
C.PTO2  Aphanocladium - - - - = - - — _ _ ++ _ 4+
C.PTO4  Nalanthamala - — - “HF AHF - - - — — _ — _
C.PTO6  Alternaria ++ - - — = - - - — - _ - _ _
C.PTO8  Alternaria - - - — = = - - — - _ - _ _
C.PTO10 Alternaria - - = - - - _ _ _ 3 _ T+ _ _
C.PTO13 Alternaria - - = ++ = = - - - > _ - ++ _
C.PTO14 Arbuscula = = = = — — _ _ 2 _ _ - S+ _
C.PTO15 Alternaria - - - = = - - — _- _ _ Gt Tt _
C.PTO16 Minimedusa - - - - = = - - — — _ 4t _
C.PTO19 Alternaria S — = = = = z - — _ _ — _
C.PTO20 Alternaria ++ - - — = - - - — - _ - _ _

C.PTO22 Alternaria ++ - - — = A - - — - _ - _ _
C.PTO23 Alternaria ++ - = - : - - - — - _ — _ _
C.PTO24 Alternaria 4FF — — — _ — — — — — _ e _
C.PTO25 Alternaria + = > (s — _ _ _ _ _ _ Tt _ Tt
C.PTO26 Fusarium
C.PTO27 Fusarium ++ - - - - = — = - - - ++ _
C.PTO28 Phoma ++ = — = = - - - — — - ++ _
C.PTO29 Aphanocladium  ++ - = = - - - - - — — _ R _
C.PTO30 Aphanocladium  ++ = = = = = = _ _ _ _ _ 4t _
C.PTO31 Fusarium 4FF = — — — — — — — _ _ _ _ 4t
C.PTO32 Fusarium Sas - — = - - = - - _ — _ — _
C.PTO33 Fusarium ++ - - = = = = - - — - - _
(D); +: <10 mm; ++: 10 mm ~15 mm; +++: > 15 mm; —: ; C.PTO1-C.PTO10 ; C.PTO11-C.PTO25 ; C.PTO26-C.PTO33

Note: Antibiotic circle diameter(®); +: ®<10 mm; ++: 10 mm<®< 15 mm; +++: ® > 15 mm; —: None inhibitory activity; C.PTO1-C.PTO10 isolated from leaves; C.PTO11-C.PTO25 isolated from stems;
C.PTO26-C.PTO33 isolated from roots.
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Table 4 Identification and distribution of endophytic fungi isolated from natural and cultivated Polygala tenuifolia willd

Genus name Wild type Cultivated type Genus name Wild type Cultivated type
Root Stem Leaf Root Stem  Leaf Root Stem Leaf Root Stem  Leaf
Acremonium 0 1 0 0 0 0 Minimedusa 2 2 0 0 1 0
Amerosporium 0 2 0 0 0 0 Nalanthamala 4 0 0 0 0 1
Alternaria 1 11 6 0 8 3 Paecilomyces 2 0 0 0 0 0
Arbuscula 2 0 1 0 1 0 Papulaspora 0 1 0 0 0 0
Aspergillus 1 0 0 0 0 0 Penicillum 1 0 0 0 0 0
Aphanocladium 1 0 0 2 0 1 Phoma 0 0 0 1 0 0
Endothiella 1 0 0 0 0 0 Rhizoctonia 0 1 0 0 0 0
Fusarium 1 0 0 5 0 0 Sirodothis 0 0 1 0 0 0
Gliocephalis 0 1 0 0 0 0 Sclerotium 0 1 2 0 0 0
Latendraea 0 0 0 0 0 1 Trichosporiella 2 0 0 0 0 0
Malbranchea 2 0 0 0 0 0 Trichothecium 0 1 0 0 0 0
Mariannaea 1 0 0 0 0 0
60
50
m o WA gk
Natural Polygala tenuifolia
30 o HeHrieak
20 Cultivated Polygala tenuifolia
‘ m-
0 S ) ' S * > ) ! N e
P A FUTA TR PR A I Jm AL T VE AL TR
Strains Distribution of genus  Antimicrobial strains Inhibitory activities extent
1 FEESHECEHEEEREGHY. EERY. EHERERNEER LK
Fig.1 Comparision of strains. distribution of genus. antimicrobial strains and inhibitory activities extent between endo-
phytic fungi isolated from natural and cultivated Polygala tenuifolia willd
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b b b 1
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