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TR RUE Wb, DL AR SR S T 22%,
IR RIAYT h A 45 AR M, BE T, AR
DUDGIRH RN AE B X, IR N 5 IR AR A
K, 25 G2 20 M 1) 3 A R TR I 24 1 (Adenosine
deaminase, ADA) | BEAE b BT IEERS A5 B PR R 15 B IR XL
55 4 B N4 S AL B (X anthine oxidase, XOD) (T 24 241 7
B X PN BB B IS0 AE 3R 43 A ) (S e T 35 1 AT 1 B - PN
T g ik LA K AT DA 42 8 6 2R A TR BE 24 S A RN BRI
ST N T2 B T 2 BRI ( Tyrosinase, TYR) A7l
FU AT UG Wy 10 s 8 0 A= )0 PR A L DA Y
ISR B P4 A LT 1Y) 22 R O 7 22 O P R AR
PR, AR H BB JE O TS R R B )

1 ##

1.1 M A#

FE R (6. glabra L) R4 T HR A &7
P E E I IX, J5 TR B MR B2 4 i R 25 H
YR H R (G. glabra 1..) .

1.2 &K A

XOD (#lt*5 MB3079) , i #F (4it*5- C1819162) Fil&F
EL3H (4L G150104) 1 F BTz T 350 47 BR A 7l ; ADA
(#it+5 ADA20180125) 14 [ 4t 5% 2 W5 A W He AR A FR
N BN EBERETE (L5 11403105) 1 [ ¥ 5 2l 52l
H RN F] 5 S fms ey (AL £2104156) 1 A £ V4
FAYRHE A RA R TYRHE S 20210811) 1 [ _E i
F2AEYRHARATF,

1.3 BERALE

UV2102PC A58 S8 1] U 435606 BE 1 (g e Je A
IS BRA 7] ) s FA2104 1 KA (I R AEAUARY
LA R A]) ; DSX-280B K 7 1 i (- i 22 BT 2%
W) s SW=CJ-1FD A TAE & OBMA IR T 52
RN T]) 5 SPX-150B-7 A Ak 5 774 ( g R Sk A
FRAFBEIFRAT ).

1.4 3Ky Beh)

AR LR B 5 3R 3 . (DPDA 15 353 - 2% SR
HATEC ] . @100 f5 % B PDA 3535 5L . PDA 1573 3k
Fie LL IR BE 100 F5 AL 15 25 H . PR LI BAR I R 4t
Z 2SO . @ H R BUIR IR 3L H EOR 20.0 ¢,
TR %L 2.0 ¢ BllE 18.0 g SUALHN 2.0 g, INZE IR /K & 2%
% 1000 mL, pH H 4K, = 787K # (121°C, 20 min) 2k
PG £ H . &SR3« bR HH R 8% % 3 A I 3
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S A T b e A5 A 22 A FH s B iU o
23 RRHFEN A LW REARM o) E RN
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SLI 2 AR ZR RO Sk G WE W 7E 485 nm T [RFAE I
W IR S FE AR AR Ak o XoF 45 T T R AR R ARl 7 0 1)
B— PN BB B A1 1) 05 PR A T PR, ARG 2.3 17 TR
AW RN = SR 1)
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M 2R K T 60%, 4.9% FIRE X ADA (0 i 3R K
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R3 FFNEERADA HIEIEENE L R (x2s,n=3)

5 LBk LB AR % (%) RABP ) E (%) B 2 AR T B B A7) 5 (%)

Cil=il 81.67+0.83 / 18.33+1.26
G1-2 41.96+1.39 / 20.11=1.31
G1-5-2 40.39+1.42 18.26+0.68 /

G(1-5)s) 26.89+1.69 / 98.58+0.45
G1-9 56.77+1.46 / /

G1-12 72.40+1.26 / 56.01=1.39
G2(Y) 91.21+0.89 / 29.66+1.56
G2-3.1 68.0021.25 16.17+1.79 56.22+1.41
G3-4 82.88+1.36 14.69+1.52 59.07+1.37
G6 30.46+1.67 / 77.52+1.19
GNS-6 71.93+1.59 / 51.98+1.37
GNS-10 55.30+1.27 / 29.98+1.56
GNS-12 / / 21.98+1.48
GNS-14 50.17+1.28 / /

GNT-2 13.27+0.77 / 16.26+1.43
GNT-5 / 15.31+1.26 33.19+1.62
GFT-2 58.69+1.25 18.02+1.53 33.44%1.59
GFT-3 59.07+1.31 11.03+0.99 32.79+1.57
GFT-4 56.88+1.33 20.39+1.76 18.28+1.42
GFT-5 69.86+1.29 / /

GFT-6 69.39+1.26 14.17+0.59 27.10+1.38
GFT-7 42.98+1.08 13.46+0.89 22.28+1.34
GFT-8 52.59+1.42 / /

GFT-9 62.60+1.15 11.04+0.79 25.04+1.36
GFT-10 92.33+0.55 17.82+1.21 56.70+1.29
HGGJSSS 18.89+1.84 16.09+1.45 13.15+1.27
HGGJSS6 34.48+1.54 / 13.94+1.32
HGGJSS 8 39.88+1.62 / /
HGGJSS12 31.24+1.66 / 14.71+0.88
HGCM(CSS4 4.73+1.12 / /

HGCMC SS5 18.29+1.16 4.72+0.82 /

HGCMC SS6 22.17+0.87 17.11+1.48 12.73+1.09
HGCMC-SS8 14.28+1.15 22.06=1.25 11.52+1.14
G-B(YT) 42.09+1.28 11.17+1.17 35.12+0.98
[ b %3 B2 (W B2 0.1 mg-mL™") 42.34+0.76

EC R AR RAR,

T80%. TMFIH ADAMGHITEHEMFES EEE T2
1% < T A I B 22 A 1) Y B4 B v, LR B R G(1-5)
()P4 T 224 R S B () AT 5 M e 59, 1 mg - mL ™ B
I H 2R 98.58% , K i M 0.5 mg-mL™ I 411 i) 2y
81.28% , 49 B 4 0. 1mg - mL ™ BRI 20 35.17% .,
322 RBARME AT B- A BE R B 7 B E MRS
%R

r % 4 a] 0, BT IR G L IH IR 4 0.01 mg - mL!
BF, X B — PN Bk i il 114 410 1 23 8y 86.20% A it Wk B
1 mg-mL™" I, 73.53% B9 FE b 7t B— P I e it 4100 1

T, HL25.49% B R & X B— PN Rk e e 1) 300 1 R R
40% ,7.84% HFE X B— P I e i Py 400 1 SR K T 60%
2.94% 1Y FE S RE B — PN T Jie 1 1) 400 1) 32 K T 80% ., T
FEIH B — PN Ik e g 400 ) 0% M AR G R T LR
CTRAH RN 22 A i F BE R B b LR R R G(1-5)(s)
P14 TR 22 A4 FP B B AR I B MR 9, 1 mg - mL ™ BF il
FIHI 2R 93.15% , 41 & 1 0.5 mg-mL™" B} 100 1) R Sy
79.88% , 241 B 4 0. 1mg - mL ™ B} T ) 22K 56.13%
323 RBARM T Wt XOD 494 &R S R

FH 2% 5 AT, BH P X6F JE 0 REE 04 st v 5 24 0.02 mg»

( Modernization of Traditional Chinese Medicine and Materia Medica—World Science and Technology ) 2999



2024 B ANBE FB+H—H *Vol.26 No.11

R4 FFEGR B-WELRRERHDFIIE M E L R (v£5,n=3)

5 TR LB AR R (%) K AaFp ) % (%) B 24K P BRI AR 5 (%)

Gl1-1 29.52+1.59 / 18.94+1.27
G1-2 / / /

G1-5-2 83.14+1.18 / 53.55+1.41
G(1-5)s) 32.45+1.47 19.16+1.52 93.15+1.03
G1-9 59.32+1.32 16.17+1.63 /

G1-12 81.66+1.26 / 60.93+1.22
G2(Y) 58.44+1.36 / 47.85+1.49
G2-3.1 / / 72.09+1.31
G3-4 66.81+1.19 12.39+1.49 25.12+1.55
G6 18.14+1.44 / 58.99+1.46
GNS-6 55.33+1.22 10.18+0.77 61.79+1.36
GNS-10 45.56+1.56 / 33.26+1.49
GNS-12 25.93+1.68 / 17.15+0.88
GNS-14 30.80+1.31 20.85+1.50 /

GNT-2 22.20+0.97 22.69+1.47 33.52+1.64
GNT-5 23.28+0.89 / 24.80+1.51
GFT-2 53.04+1.23 / 41.45+1.22
GFT-3 35.49+1.47 14.19+0.82 16.80+1.05
GFT-4 36.08+1.43 / 28.66+1.54
GFT-5 55.25+1.26 / 37.97+1.49
GFT-6 45.70+1.34 / 43.72+1.45
GFT-7 31.76+1.45 14.22+0.72 26.90+1.58
GFT-8 25.82+1.51 / 27.18+1.50
GFT-9 41.39+0.67 12.71+0.81 51.43+1.36
GFT-10 53.30+1.38 11.26+0.96 52.91+1.29
HGGJ SS5 28.19+1.59 / 16.01+0.79
HGGJ SS6 40.05+1.47 15.09+0.70 37.81+1.29
HGGJ SS8 26.89+1.62 11.36+0.84 28.98+1.69
HGGJ SS12 23.19+1.53 / 35.40+1.38
HGCMC SS4 14.85+1.48 10.66+1.12 /

HGCMC SS5 68.85+1.20 10.14+1.66 /

HGCMC SS6 26.67+1.56 / 27.98+1.47
HGCMC-SS8 11.37+0.81 / /

G-B(YT) 25.45+1.13 12.31+0.76 41.32+1.29
e b 3T B8 (47 €.32.0.01 mg-mL™") 86.20+1.12

SRS EI XS DESY

mL B, X XOD RN 67.09%., FESRHE ] 1 mg-
mL I, 75.49% B S s RIS P, B 10.78% 1)
FEAF XOD H 2K T 40%, 3.92% (AL S % XOD i)
il KT 60%,0.98% [IFE f 4 XOD ] 2R K T 80%.
HA R RR G6 WA ) £.TR £ TR AR U R R 22 K FY g
B R HE 55058 1) XOD JI 351 61, BE S M BE R 1 mg-
mL I, B0 222 8 91.38% F175.06% ., 241 FE K
0.5 mg-mL™" B I 225351 4y 80.01% F157.69% , 5k

4 0.1 mg- mL™ I EEE 25355114 36.78% F127.14 %
3.2.4  RBAME W AT TYR 398 & IR0 45 R

2% 6 AAT, PHAEXT A PR M E R 0.4 mg- m L',
X TYR A 311 2R Ky 84.39%. FE i W FE A 1 mg-mL™
I, 71.57% RO i S st B 0 35 14, FL 2.94% R
% TYR AR K T 20.00% ., HAEbE G1-5-2# %
A B B AR UMD RE S X TY R I 50 26.54% , Hoph i ik
FEOM TYR JCHA AR i SE g 45 SR 3R W] 2 31 A%
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RS FFESRXODMHIEENELE R (x£5,n=3)

K AR % (%)

B 224K F BB 70 5 (%)

5 LB T BRI (%)

G1-1 39.04+1.59
G1-2 /

G1-5-2 35.41+1.56
G(1-5)s) /

G1-9 62.97+1.48
G1-12 33.25+1.39
G2(Y) 38.52+1.34
G2-3.1 /

G3-4 50.88+1.42
G6 91.38+0.26
GNS-6 57.70+1.33
GNS-10 53.00+1.37
GNS-12 18.50+1.68
GNS-14 28.27+1.46
GNT-2 29.12+1.56
GNT-5 16.83+1.05
GFT-2 43.93+1.46
GFT-3 22.56+1.57
GFT-4 16.33+1.63
GFT-5 35.99+1.38
GFT-6 25.32+1.49
GFT-7 23.80+1.51
GFT-8 /

GFT-9 31.22+1.17
GFT-10 33.71+1.21
HGGJSSS 24.32+1.34
HGGJ SS6 11.49+1.59
HGGJ-SS8 21.07+£1.43
HGGJSS12 12.64+1.61
HGCMC SS4 7.75+1.22
HGCMC SS5 /

HGCMC SS6 54.43+1.15
HGCMC-SS8 22.00+1.46
G-B(YT) 25.65+1.39

e b 5 B8 () w2 9483 0.02 mg-ml. ")

11.34+1.62 /
10.24+1.59 /
/ /
/ 46.37+1.33
30.34+1.24 14.79+1.47
14.91+1.55 65.69+1.26
/ 10.02+0.95
15.74+1.48 22.22+1.54
15.39+1.51 31.17+1.26
8.31+0.88 75.06+1.04
10.46+1.20 14.61+1.37
/ 12.91+1.44
/ 25.10+1.59
11.78+1.37 /
11.61+1.41 13.84+1.45
/ 38.44+1.29
17.06+1.04 30.95+1.36
/ 13.88+1.21
/ 19.96+1.54
/ /
14.57+1.25 56.00+1.14
/ /
17.13+1.47 13.92+1.66
/ 14.19+1.07
16.96+1.45 17.04+1.22
10.99+1.22 10.29+1.52
17.84+1.56 11.62+1.23
15.17+1.42 14.00+1.49
15.62+1.53 11.30+1.32
11.02+1.04 15.39+1.36
/ 33.49+1.28
15.18+1.39 14.58+1.51
/ 17.39+1.25
/ 34.01+1.63
67.09+1.23

EC AT RATR R AR,

{4 R RRASE i 6 TY R G BH S 41 9 Pk

ZERERI DR T R AR R SR N A R IR AR
W= ADA | B— P BERE B . XOD %5 5 AT — & (4 i
YERL, MO TYR VR FH2E 3L
33 ZEHAMRMETER
33.1 HEMBAMUBEFER

P R I M0 5 SR T TR R G(1-5)(s) I IR G
AR 7= R S A 2 U B ADA | B— P T B T 1
PEo BBk GO BYIR AU YAt i A 46 3419 XOD 1)
TS YE . PR IR Y IE B S A A an ] 2 i o

PR G(1-5)(s)F1 G6 31X 1 ke v 14 M TRT R R A TR 2

FUTE o AR G(1-5)(s) Y T 7 T 25 AL S 25 4
NP 2A o, 22 58 R IR . T T D S AR
HERUIR , 1 25 Ak S 149 20 T B0 AR, T 9 AP A L
PRGOS T 22 A AT
BROIRIE 1, 22 B, 7 A M BN 0020 M 5
BRI o T B PR GO FY TR 7% T 25 RIS AR 4 4 4 151 2B iy
N, HZEREOTBHR KORGS5
AR GR F TR 22, TR IR AR L A K IR 9
AR Yy, RO T v 22U BT 22 TS B2 1 4t 1
0, M RE TR T8, - AT BR, )40 458 S
BEJE
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Fo FFMNERTYRIMEFENELS R (v£5,n=3)

55 LB TG AR ) 5 (%) AR AR ) F (%) T L2 AR BB B A 4 5 (%)

G1-1 14.47+1.38 6.4120.77 12.95+1.07
G1-2 14.64+1.42 / 10.40+1.25
G1-5-2 / 9.68+1.02 9.49+1.43
G(1-5)s) 11.17+1.26 5.85+1.14 26.54+1.53
G1-9 13.41+1.18 / 8.64+1.07
G1-12 15.89+1.65 / 19.90+1.25
G2(Y) 3.26+0.67 / /

G2-3.1 / / 16.82+1.36
G3-4 19.74+1.09 / /

G6 13.85+1.34 / 13.27+1.54
GNS-6 10.31+1.20 / /

GNS-10 12.01+1.41 / 6.21+0.80
GNS-12 / 8.02+0.49 12.07+1.43
GNS-14 4.73+0.87 / /

GNT-2 7.87+0.45 10.69+1.11 6.78+0.99
GNT-5 7.28+0.66 10.37+1.26 18.37+0.79
GFT-2 / 18.13+0.83 8.13+0.47
GFT-3 17.00+0.52 14.52+1.39 13.18+1.47
GFT-4 10.67+0.59 13.76+1.42 9.13+1.36
GFT-5 / 14.88+1.15 /

GFT-6 16.72+0.49 6.85+0.57 12.70+1.68
GFT-7 20.12+1.24 10.37+1.15 9.53+0.66
GFT-8 17.06+0.63 14.15+1.34 11.40+1.25
GFT-9 / 12.29+1.27 /

GFT-10 / 13.17+1.46 5.94+0.79
HGGISSS 6.88+1.38 14.29+1.36 10.19+1.54
HGGI SS6 14.21+1.47 13.67+1.41 13.31£1.36
HGGJI SS8 13.48+1.33 14.51+0.99 /

HGGJ SS12 / 7.11+1.01 9.48+0.74
HGCMCSS4 13.06+1.37 6.01+1.34 6.71+1.04
HGCMCSS5 17.10+1.28 / 21.48+1.16
HGCMCSS6 5.44+0.69 10.19+1.63 12.25+0.95
HGCMC-SS8 / / 4.38+0.88
G-B(YT) 6.87+1.03 / 5.49+1.37
Fe b ) B8 (W 8% 0.4 mg-ml™") 84.39+1.43

S L T LT

2 BEHRGUA-5(s)(A)FGo(B)IEFRMEAREES JEFIREAREESMRMEN

332 ZHEHAKRGSTANFER = AR W) 20 88 38 Penicillium sp.. T FR G6

FE R G1-5)(s) R Bk G6 [ 53 FLEW S ME Y Y Aspergillus niger 47 99.66% 1) fic i AL , #7254 I
G115 5% NCBI 55 Genbank 4 & i 47 Blast L XT, 2 7R Y78 A Aspergillus sp.. #E—L Ry R G ALR] Ir S 25
Bk G(1-5)(s)5 Penicillium polonicum 1% 99.83% 1) RME 3R,
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—
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14

24 4 A

I

47
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E1_MW332543.1

er strain 7M1_MT620753.1

—_—
0.050

3 B GU-5)(s) () FNE C6(H ) Bt

4 it

1993 4, Stierle %5 % B K7 542 o 43 2 1
(A P9 A B AT 7= A 5 2 R AR A () A e P g 4 B4R 42
Pt 3 & T AT N B AT LA AR ) P9 A T R SR AR
Y. HEAEAREL RN RE T2, B
AR ZGF s, DAH S P AR TR SR PR TR
R REHE sh 3 [ p 25 44 1 & 8 L 3 RE A 24 (1) 2 BRI
FHIFREBRARR, ARSI 45 R b IEsE R HF PR
A 5 A B BRI T N AR B IR AR
WY HAFE A,

BRI E Y R H B N H B EREE,
o s, B IR YRR T B S B8ORS i A Y K
R E ALK R R AR B R T RN AE
FLIA RS T 4 Fh o g 3557 3k, LIS AT GRASE AUl 4 A= B
WA SR AE RS o Ll 100 A5 Bk 1 B8 7
B AR BT N A B O B ) LU SR A A R AR B AR
b K g, DT ) AR AR DL AT B A K, LA
o B B LRGSR LRI B bR . 25 R BN, Bk
J& PDA 5 37 540 B SO WoR T RSR A3 % 9%
S5 SN S PN AR TR ) B G R A R R
ft—E 5.

B 25 4= BRIGIE & 0 R A LTt bUs e Y — 2
WFR A, WFSE W], ADA 0050 AT DL 45 e (4 fie
SEE 240 BRI 2 I, A T 8 58 5 2 A7 245 W 1 o v e
TEPE . HORIEALHE R AR rh 4 B3 B8 A 2e 254
A A A BCAES, HRTE A ADA 1550 4n i 4
Bly ) AU 85 22 45 A A 2 AR AR KA Il i, DR e 5 2830
YT e 4 FaoE R ADA $5)

Bl PR R AU, AU R T B PN BERE P AE R ]
R 5™ R R AR 2R A 2 J0 i R T 2Y
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PE XSG IR) R, R T AR B R B A R Sk
(B — DAY T i Pl 1 ) ) (AR
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(PSR e prg i C-N L (FEPNIICE SN T S E e/
HRZ4 8 XOD A0 il 770568 R A S D R BAT B2
AT FE RS

TYRZEAEVIR A R AR T EORGT L 1
Bt TR SE TY R AR AT LW TYR #9351 , R 7E
AR R BRI IRTT LR b O 8 45 1
Mz B TRETEZE B o, BLRATRIVE RIS
()R, HC R P 52 3] BIR ™, DRl i 155 54 T 5 B 4
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A5 LA 22 ML W) 03 7 7 1645 31 34 B 2545
S PN AR LT, AR 00 B TR R A 1 102 13 I
AR P AE it O BEA TG VR 2 L 45 2R W, %) ADA A
T P BORE AT 744 SRR 5 T X IR A A A AT
254 BT LR SRR NP B R 5 % B— TN I
B AT S A T BOAE At AT 754, AR RCR 5 T 0 BR A A
dn A7 1A 06 XOD A iV FH RO RE A 77 4, 30 2
AR5 Tk R AYAE S AT 20 5 X TY R AT 0 A T B i
A T34 RO R T X BRAORE A AT 04> o Hh R ik
G(1=5)(s )R ZAI ™ M ) T 22 1R F I S BUY) A 5 Y
ADA BN ISt B 5 4 FF At iR B2 1 mgemL 7 B,
%5350 0 98.58% H193.15%. BBk G6 IR AR it
VIR LR TR ARA B0 XOD il 6 P4 A i ik ol
1 mg-mL_lﬁd‘ AN A 91.38%, Jr AW 2 e on
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W52 32 A XS F Penicillium sp. 1 Aspergillus sp. B 2%
AR W) — F A A — E R BT BT AL AR R
B S E

SV YRS TR H RN AE R ISk B A R,
E A PR B AR BT C S8 s T H &R
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Isolation of Endophytic Fungi from Glycyrrhiza glabra .. and Study of
Their Secondary Metabolite Activity
LI Yang, JIA Zhipeng, ZHAO Yujie, ZHAO Xiaoxiao, PEI Jiamei, CHEN Kailin, FENG Zaiping ,
ZHANG Xinguo
(College of Life Science and Engineering, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: Objective  Endophytic fungi were isolated and purified from fresh Glycyrrhiza glabra L. and strains capable
of producing secondary metabolites with inhibitory effects on adenosine deaminase, [3—lactamase, xanthine oxidase, and
tyrosinase were screened. Methods  Four types of culture media were used to isolate and purify endophytic fungi using
tissue homogenization method. Subsequently, the secondary metabolites of endophytic fungi were evaluated using an
activity assessment platform. Results A total of 131 strains of endophytic fungi were isolated from the plant, among
which 34 strains exhibited distinct morphologies and special characteristics. The mycelial extract of hypha G(1-5)(s)
showed good adenosine deaminase inhibitory activity (inhibition rate: 98.58%) and B —lactamase inhibitory activity
(inhibition rate: 93.15%). and 3 —lactamase (inhibition rate: 93.15%). Strain G6 exhibited excellent xanthine oxidase
inhibitory activity (inhibition rate: 91.38%) in the ethyl acetate phase. These strains were identified as Penicillium sp.
and Aspergillus sp. Conclusion  Glycyrrhiza glabra L. harbors a diverse range of endophytic fungi with promising
research potential. Further investigation is warranted to provide important technical data for the protection and in—depth
applications of Glycyrrhiza glabra L..

Keywords: Glycyrrhiza glabra 1., Endophytic fungi, Isolation, Identification, Secondary metabolites, Enzyme inhibition

activity
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