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Separation of Licorice Flavonoids-Producing Salt-resistant Endophytic
Fungi from Wild Glycyrrhiza uralensis Fisch Living in Ningxia District
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Abstract: The PDA medium containing different concentrations of NaCl was used to isolate the salt-resistant endophytic
fungi from wild Glycyrriza uralensis. The extracts were analyzed by TLC and HPLC-UV methods to screen the licorice fla-
vonoids-producing fungi. Totally 108 fungi were obtained and 31 strains were proved to possibly produce licorice fla-
vonoids by TLC. Analyzed by a HPLC-UV method,7 strains of fungi were manifested to produce liquiritin and 3 strains
produced isoliquiritin. 3 strains produced glycyrrhizin and 3 strains were observed to produce licochalcone A. Finally, the
strain named 8-2-G-3 was found to produce echinatin. The DPPH free radical scavening assay results showed that some
flavonoids-producing strains,such as liquiritin, isoliquiritin, licochalcone A and echinatin, had strong antioxidant activi-
ties. The strain 8-5-Y-2,which produced liquiritin and isoliquiritin, had a strong activity euqal to total licorice flavonoids
while stronger than licochalcone A. Salt-resistant culture was beneficial to obtain the licorice flavonoids-producing salt-
resistant fungi which had strong DPPH free radical scavening activity.
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Fig. 1  Chemical structures of licorice flavonoids in G. uralensis
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Table 1  Licorice flavonoid-producing strains

BHRILS W22 )2 LR T2 ETEZ
Strain name Mycelium layer Ethyl acetate layer N-butyl alcohol layer
3-6-G-3 + + -
32-Y-2 - + _
5-2-J4 - + _
52-Y3 - _ +
5-5-J4 + + +
8-2-G-3 + + +
84-Y-3 + + +
8-5-G-1 + + +
8-5-G4 - + -
8-6-G-1 + " _
10-2-G4 + ¥ _
104-]J4 + + +
104-Y-1 + " R
10-5-G-2 + + -
10-5-Y-1 + - -
10-5-Y-3 + - -
10-6-J-1 + ¥ R
10-6-J-2 + + _
3-5-Y-1 + + +
3-5-Y-2 - " i
8-2-G4 - + +
84-G-1 - + +
84-Y-2 - + +
84-J4 - + +
8-5-G-3 - + -
10-2-G2 - + +
10-2-G-3 + " _
10-2-Y-1 + + -
104-Y-3 + " R
10-5-J-1 - + -
10-6-Y-1 + - +
8-5-Y-2 + + -
10-2-J-1 + - -
T+ 7 ORI Y TR H R B -7 FR AN
Note: * +’ indicated that the fermentation might produce licorice flavonoids; ‘-’ indicated no production.
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BB TSR, HbE 8-2-G3 R TR A
5500 H R IR A ] O B s ] g e i H R A IR T
B H LA IR C S S H 5 3R T 2 T 1) T AR (R AR
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UV ok E WK 4B ~ G,
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0.6 | | ‘ 0.6 0.6
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FsJ i) i) s [1]
Time(min) Time(min) Time(min)

El4 STEB&(A) E#3-6-C3 ZHZER(B) . Btk 8-2-G3 ZEEZEERE(C) .H#k8-5-Y2 ZBMZEE (D) (E#k 104-Y-
3ELE(E) REk 10-6-)-1 ZERZEER (F) i HPLC-UV & E i
Fig. 4 HPLC-UV chromatograms of standards ( A) ,ethyl acetate layer of strain 3-6-G-3 (B) ,ethyl acetate layer of strain 8-2-G-3

(C) ,ethyl acetate layer of strain 8-5-Y-2 (D) ,subiculum layer of strain 10-4-Y-3 (E) and ethyl acetate layer of strain 10-

6-J-1 (F)

TE L HREH, 25 H R0, 300 R AR, 4- 0K, S-H RE A RER C,6-57 1R, 7-H R AL KR A, 8- i £ /K B

Note ; 1-Liquiritin, 2-Isoliquiritin , 3-Echinatin ,4-Liquiritigenin , 5-Licochalcone C,6-Isoliquiritigenin,7-Licochalcone A ,8-Licochalcone B

3.5 fiDPPH HHELRER

BU DPPH [ LSS0 S LI 3 i, S
W1, 7 1 B4 0 bk 3-5-Y-1 .84-G-1 84-]4 8.5
Y2 102-G-3, 7= 5 B 19 3-6-G-3 8-5-Y2, = H
BEPERAR A ) 10-2-G4, 7= 1 50 48 JRE A Y 8-2-
G-3 #4947 B3 B BT UL TR A4 SRR SR 1 mg/

mlL I i 3k 90% B | 7 H BETF AL BT
BYBTbR 8-5-Y-2 FONGHERCHR (96.70% ) , 5 H B 3
RIS (97. 63% ) , 3 F 1 A /R A, 7= I B
7 BRI BT S BV S 25R0T % DPPH [

H B

x2 BWHREEX DPPH B BEFRER

Table 2 DPPH free radical scavenge effect of the fermentation of strains

Bk B e i Concentration ( pg/mL)
Strain Fermentation 1000 500 250 125 62.5 31.25
3-6-G3 HLLE 77.32 52.89 41.18 34.02 33.55 31.05
3-6-G3 LR TG 90. 89 84. 11 77.01 70.93 68. 80 67.51
32-Y2 LR IE)2 39.52 37.73 35.57 30. 05 28.12 26.46
52-J4 ZRZHE)2 30.28 26.99 23.08 20.93 16.85 12.43
5-5-J4 HisL)E 81.44 69. 44 60. 98 52.16 45.74 35.15
5-5-14 LB LBEZ 69.79 63.42 59.41 54.14 50.67 47.20
82-G3 LR ZIg)Z 90.22 77.85 47.54 26. 46 11.67 7.61
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Hikk ) e F Concentration (pg/mL)

Strain Fermentation 1000 500 250 125 62.5 31.25
84-Y3 ZIREGIZ 91.56 71.77 66.02 54.09 49.34 44.64
8-5-G-1 B2 55.27 48.40 39.38 35.19 31.53 30.05
8-5-G4 LIRLFRIZ 63.80 55.79 50.41 49.85 48.49 47.68
8-6-G-1 242 69.02 60. 44 58.66 57.06 53.62 49.71
8-6-G-1 LR ERIZ 74.06 62.96 60.16 52.22 50.22 45.04
10-2-G4 H 2= 33.11 21.96 13.71 9.14 7.14 5.92
10-2-G4 2B Z.H5 2 94.94 79.46 60.95 33.59 16.63 9.43
104-]4 H 222 70.63 61.24 57.38 47.51 41.73 32.74
104-J4 R TR 74.99 65.43 63.31 48.56 39.45 31.35
104-Y-1 2 2182 86.00 55.91 42.69 34.44 31.09 23.34
10-5-G2 # 222 55.30 52.65 43.70 40.51 32.14 27.93
10-5-G-2 . FR L Hg)Z 75.64 67.91 41.88 34.67 32.38 26.42
10-5-Y-1 H# )2 66.24 51.27 43.08 33.41 27.33 26.61
10-5-Y-3 #22)7 54.09 44.83 35.00 28.70 25.12 23.62
10-5-Y-3 4. F% L Hg)Z 84.51 63.55 46.70 40.21 35.48 32.03
10-6-J-1 222 57.12 48.22 44.41 40.27 36.94 21.71
10-6-J-1 2.k Z. g2 69.74 55.37 41.63 33.03 24.89 18.87
10-6-]2 22 )2 79.20 66.37 54.76 40.79 30. 82 20.78
10-6-J2 LR LTRIZ 90.29 75.08 69.25 61.27 41.74 35.07
3-5-Y-1 {2 79.39 58.98 48.44 43.29 38.97 34.07
3-5-Y-1 4R TRIZ 98.34 71.58 54.35 52.71 42.13 30.68
3-5-Y2 LR ETERIZ 62.44 54.52 47.38 41.57 33.47 27.29
8-2-G4 LIRLFRIZ 78.31 61.82 45.28 42.86 36.04 31.43
8-2-G4 IE T2 87. 44 78.46 64.09 52.55 41.90 34.80
84-G-1 LR TiRIZ 96. 06 87.35 78.69 66.76 56. 66 38.75
84-]4 Z,lB .52 91.28 69.77 53.98 43.75 35.28 31.57
8-5-G3 ZIRLFRIZ 85.40 78.38 56.37 43.92 40.12 29.39
10-2-G-2 Z.F% L Hg)Z 91.90 88.03 77.91 63.67 53.72 46.29
10-2-G-3 ## 2 90.59 82.68 70.30 61.84 58.38 64.98
102-G3 Z R TR )2 90.90 85.85 77.39 72.07 67.46 65.98
10-2-Y-1 B2 73.09 69.94 65.10 60. 49 54.57 46.11
10-2-Y-1 Z R LT )= 74.30 59.99 48.56 38.11 39.77 27.63
104-Y-3 W2 86. 65 74.56 66.28 56.03 40. 88 32.45
10-5-]-1 2R B2 83.96 77.93 73.68 66. 84 61.03 58.80
10-6-Y-1 # 22 )2 55.61 45.39 39.37 28.87 22.49 18.01
8-5-Y-2 W# )2 96.70 79.42 60.78 49.88 43.21 40.91
8-5-Y2 ZIREGIZ 75.39 71.25 64.27 58.22 52.65 51.94
102-J-1 22 53.82 47.64 44.88 34.38 21.55 27.35
B SRR A 71.75 70. 11 67.65 64.79 58.47 50.02

EENEY- 9 97.63 93.77 88.71 76.04 63.60 46.22
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