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Isolation and activity evaluation of endophytic fungi from Glycyrrhiza uralensis
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School of Life Science and Engineering, Lanzhou University of Technology, Lanzhou 730050, China

Abstract: Objective To isolate and purify endophytic fungus from Glycyrrhiza uralensis, and screen the specific strain with better
antibacterial and antioxidant activity (DPPH- radical scavenging, total reducing power, determination of hydroxyl radical scavenging)
and anti-alpha-glucosidase activity. Methods The endophytic fungi were isolated and purified from G. uralensis by tissue cutting.
N-butanol, ethyl acetate and ethanol were used to extract the fermentation liquid and mycelium. Antibacterial activity was detected by
filter paper. Three methods were used to characterize antioxidant activity. A total of 36 endophytic fungi were isolated from G.
uralensis by PNPG method. Results A total of seven genera were isolated from 108 samples by concentrated fermentation liquid
extraction. Trichoderma. sp was the dominant species. The experimental results showed that 43.52% of the samples had different
degrees of antibacterial effect, of which 8.33% performed well; The extracts showed different levels of antioxidant activity, of which
4.63% to 10.12% showed better performance in the three methods. 99.07% of the samples had different levels of anti-a-glucosidase
activity, of which 5.56% of the samples performed well. Conclusion The strains isolated from G. uralensis have good antibacterial
activity, antioxidant activity, and anti-alpha-glucosidase activity, which further study is needed.
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activity
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Table 1 Morphological identification

Xt S. au [N B B AAE R 27 mm; G-402 HIBETR £
BN E. coliv P.as S. au R B B4R IA S 21
23. 21 mm; A4k, G-504 HIELES ZEEERAI AT K. pn.
E. coli #1'S. u KM EE 73 mlik ] 20, 24, 24 mm;

G-402 HIBEER CEEERAIRT K. pn W40 Pl B ARk 29
mm, N H AR T

LRSI

s — - - —

EREIEEN EEA % R
G-101 FiAge) AT LEAE TN e
G-102 =ke) Wk, T LS Tt
G-103 o gaih W T B3 28 3!
G-104 war WA BT B Ak,
G-105 D EANE! Wk, JRiH A ek EREN
G-106 R Bz, g A ek R
G-201 Labed) AT "% REH
G-202 (SRR ) Wk, T B Tt
G-203 Rt (LA CATAT B KRG
G-204 e FAREN Wk, fAHL fees wat
G-205 SRR e AT ESRTN Tt
G-206 HAE Wk, BER TR i
G-207 i WLk, Vg 2R i
G-208 e LA ST IR
G-301 KA LAl ST A
G-302 Eeged) Wk, Rik A IeRE ekt
G-303 gk ete) LA SN B3R ety igcch
G-304 MR, WM. TH LEo RN
G-401 AR WLk, T HICEE REA
G-402 SR [ A S VN A ek Tt
G-403 B WK, FAHL ST W
G-404 AR Wk, Rik A eRE EARE
G-405 R WM. T B I
G-501 L AREN W42, TRiE LEo {REANE)
G-502 MAEIRA (AN B PAARE)
G-503 Bath WLk, Vg HeEE ke
G-504 5 gEc) WL, B B3 g%t
G-505 E AN AT LS IRFARER
G-506 HHRR L A & WK, R fess i
G-507 IR Be k. T LN Kt
G-508 KB [EASNIR S UK KA
G-601 AN WLk, Vg HeEE AR
G-602 E e Wees. TR B3 WLk
G-603 e W22 i B3 etac)
G-701 g i) AR Gy LN Tt
G-801 pgiohe! LA SN RN HeEE bo ek
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Table 2 Molecular biological identification

WA RR  TLRCHMRE S (NCBI 45)  HHBLE/%
G-101 Rhizopus sp. (MK139786.1) 99.216
G-102 Rhizopus sp. (MG669209.1) 97.619
G-103  Penicillium sp. (JQ011376.1) 92.347
G-104  Penicillium sp. (MK036020.1) 99.317
G-105 Aspergillus sp (KU321566.1) 98.900
G-106 Trichoderma sp. (JX559856.1) 96.741
G-201 Fusarium sp. (KT269843.1) 99.617
G-202 Rhizopus sp. (MH854659.1) 98.578
G-203 Trichoderma sp. (JX559860.1) 95.690
G-204  Aspergillus sp (MG551283.1) 83.383
G-205 Trichoderma sp. (KP340244.1) 98.807
G-206 Rhizopus sp. (MG669211.1) 99.057
G-207 Rhinocladiella sp. (JX559857.1) 96.422
G-208  Aspergillus sp (KT266801.1) 98.007
G-301 Trichoderma sp. (JX559860.1) 98.727
G-302 Penicillium sp. (JX559859.1) 96.937
G-303  Aspergillus sp (KY523044.1) 94.713
G-304 Fusarium sp. (MH341180.1) 98.422
G-401 Rhizopus sp. (MH715977.1) 99.040
G-402 Rhizopus sp. (KM401403.1) 98.762
G-403  Trichoderma sp. (KP340244.1) 99.309
G-404  Rhizopus sp. (JQ775568.1) 98.605
G-405  Trichoderma sp. (MH021637.1) 99.503
G-501 Fusarium sp. (KF986683.1) 97.177
G-502 Aspergillus sp. (MK205155.1) 94.466
G-503 Penicillium sp. (AY373913.1) 99.330
G-504  Trichoderma sp. (KR868290.1) 99.470
G-505  Aspergillus sp. (MF346057.1) 96.350
G-506 Trichoderma sp. (MK547284.1) 98.361
G-507 Rhizopus sp. (MK139786.1) 98.718
G-508 Trichoderma sp. (MK691702.1) 97.910
G-601 Talaromyces sp. (MK547286.1) 96.590
G-602 Trichoderma sp. (KR868287.1) 98.594
G-603  Fusarium sp. (MK429839.1) 99.071
G-701  Trichoderma sp. (JN108925.1) 98.517
G-801 Fusarium sp. (MK212882.1) 96.150

*3 EMRABRERYINEEYE (n=3)
Table 3 Antibacterial activity of crude extracts from strain
fermentation broth (n = 3)

H Ty 207 4 e e Bl KM mm
PRHGRAL AR K.pn E.coli P.a B.lic S.au S.u
[ G-101 - - -+ o+ -
G-105  ++ - - + - -
G-207 + - + ++ o+t
G-208 - - - - + -
G-303 — +++  ++ - — +
G-402  ++ - - - + 4+
G-405 +++ o+ ++ - - -
G-502 - - + + - +
G-506 ++ ++ 4+ A+ 4+
G-603 - + + — - -
G-801 + ++ - = + +
ETHE G-101 + - ++ o+ - -
G-102 - + - - - -
G-105 - - - - + o+t
G-202 - + ++  ++ + -
G-207  ++  H++
G-208 + + ++ - + ++
G-302 - -+ - - -
G-303 + - +  ++ - -
G-402 + - - 4+ + o+t
G-405 — + + + ++ 4+
G-502 + + + o+t + +
G-504 + ++ o+ 4+ ++ -
G-506 - - + - - +
G-603 + + — + + +
G-801 + - - -
iR .l G-101 + -+ o+ o+ +
G-102 - - - ++ + -
G-105 + + + + — ++
G-106 + ++ - -
G-201 + - - + + +
G-202 - -+ o+ - -
G-206 + + + + + ++
G-207 + - + - ++ -
G-208 + + - ++ + +
G-302 + + + o+ + +
G-303 - - - - - +
G-402 ++++ +++ +H+ H+ .+
G-403 ++ + + - ++  ++
G-405 + + + o+ - -
G-501 + + ++  ++ ++ ++
G-502 - + o+t = - +
G-504 +++ +++  ++ ++ + o+t
G-506 - + + + + +
G-602 + + + - - ++
G-603 +++ +  ++ - - -
G-801 + + + o+ + +
panitl HEER +H+ A+t
FEER  ++  +++ +++
DMSO - - - — — —

“=7 RONTCIERE: “+” RoRIEEME, 6 mm<®<<15 mm;
7 FORPEIREETE, 15 mm<O<20 mm; “+++7 UL EFRIR
SRANETETE, HP a7 TR 20 mmMm<P<25 mm, “H+++7 E
7~ 25 mm<@<<30 mm

“~"means no zone of inhibition; “+” means low antibacterial activity,
6 mm < @<15 mm; “++” means medium antibacterial activity, 15
mm < @<<20 mm; “+++” above means strong antibacterial activity,
where “+++” means 20 mm < @<25 mm, “++++” means 25 mm <
@ <30 mm
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BRIAT, G-202. G-207 1E T EE#RAz, G-504 Ffg
LBEHRALI 5 ANFES IR R F7ik %) 2.5 PL L, G-207
1E T EEER A ZEEU AN G-601 B 2 A A $ U )i
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Fig. 2 Total reducing power of extracts from strain fermentation broth
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Fig. 3 Scavenging rate of *OH by extracts from strain fermentation broth
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ik 50%LA I, 5 EKR) 49.07%. Hrf, G-102.G-105. 5FN, AR EIRELE 1 mg/mL B,
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Fig. 4 Scavenging rate of DPPHe by extracts from strain fermentation broth
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Fig. 5 Anti-alpha-glucosidase activity of extracts from strain fermentation broth
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FIER . Hrd, G-203. G-207. G-602 HIELRR Z.Fig
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(B 22 AH B 0 6 ASFE S B B B4 o6 25 B
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5.56%.
4 e
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HE A SRR, AR ST B9 5] 36 FRNAE
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