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Screening of strains with high content of secondary production in endophytic
fungi and fermentation liquid from wild soybean
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Abstract: Objective Using 42 endophytes separated and purified from wild soybean as materials, the accumulation of
secondary metabolites in hypha and fermentation liquid of endophytic fungi was analyzed so as to screen the strains with high
content of secondary production. Methods Liquid fermentation cultivation with shaking flask and ultraviolet
spectrophotometer was utilized to detect the contents of total triterpenoids, flavonoids, polysaccharides, polyphenols, and
total phenolic in different endophyte mycelia and their ferment liquids. Results For 42 endophytic fungi from wild soybean,
strains Y2S9, WDL3, and WDL2 had high content of polysaccharide up to 85.51 mg/g, then Y1S9 and Y6S8 had higher
content of the flavonoid with 2.99 and 2.24 mg/g, respectively; In addition Y6S8, Y2R1, and Y6R2 would produce more
triterpenoid with 25.55, 17.89, and 16.39 mg/g; Meanwhile WDS7 had the highest content of total phenol with 22.65 mg/g.
For the fermentation liquid of endophytic fungi, strains Y1S8 and SYS4 had higher contents of flavonoid with 3.111 and 4.809
mg/L; But strains YSYL2, Y1S8, and WDL3 had the higher levels of total triterpenoids up to 17.46, 35.00, and 42.98 mg/L,
respectively. Conclusion Different habitats might be the main factor causing difference in the contents of secondary
production. Eleven strains with high yield secondary metabolites selected from wild soybean would lay the foundation for
mining endophytic fungi function and screening new drugs.
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Table 1 Contents of secondary metabolism of endophytic fungi from wild soybean
=AY ol ISNANY o]
Wb Ak DuERmee ) ) ppn,, DEAMMUmes)

28 BEE BN ZH AW 28 REE OB 2H Bm
BYSS3 055 2890  0.89 134 385 590 | Y2810  2.00 3292  0.50 9.48 2.02 5.48
SYSI 1.09 0.91 0.78 233 244 299 | Y289 465" 85527 029 1496 0.50 0.53
SYS4 074  16.13 1.96 6.19 434 467 | Y4R1 1.02 1038 039 1.25 0.26 1.89
WDL2 218 37237 122 439 197 334 | Y4R6 272 2004 0.09 2.10 0.73 2.94
WDL3 336  41.70"  0.71 1439  0.70 1.09 | Y4R7 200 1619  0.10 1.91 0.63 1.22
WDR5 107 1632 075 056 291 438 | Y481 051 2081 027 0.64 3.06 5.00
WDS3 168 1673  0.87 260 140 348 | Y5L2 0.89 526 0.62 1.23 0.31 321
WDS7 169 1056 1997 111 296 22657 | YSLI0 241 13.98 044 2.32 0.55 2.15
WDS8  1.01 502 121 1.83  10.83™ 450 | YSLII 294 2563 1.32 1.54 1.94 6.52
YIR3 0.63 451 1.93 266 195 336 | YSL12 113 033 052 3.69 1.36 221
Y185 1.83 19.25 1.15 093 379 1223 | YSRI0  1.32 180 052 234 1.76 7.53
Y186 0.55 298  0.54 679 430 797 | YSRI1 027 1811 1.28 8.68 5.76 5.68
Y188 276 1136 076 328 211 468 | Y5R14 266 281 0.89 1.48 1.97 972"
Y189 449™ 896 299" 412 220 486 | YRI5 3.13 16.02  0.86 0.95 1.93 4.92
Y2L5 2.11 1186 037 1464 155 207 | Y5R4 0.21 16.15 156 11.53 0.96 133
Y2L6 267 1007 040 1563 1.45 671 | Y6R2 298 1619 079 15967 183 221
Y2R1 1.32 8.41 027 1789 247 331 | Y6S8 546" 17.50 224" 25557 053 0.59
Y2RI12  1.75 451 046 194  0.78 219 | YSYL3 303 2113  0.04 1.96 1.05 2.39
Y2RI3 172 1690  0.12 227 181 137 | YSYSI 385 3162 048 5.06 1.38 5.06
Y2R14 0.3 1596 115 15.73 1.02 417 | YSYS7 295 574 073 1.35 137 1.44
Y2RI5 186 1502 031 1.95 1.76 192 | YSYS8 239 2932 024 1.49 1.01 597
Y2R5 409 1829 140 6.66 5477 547 | Z3 2.53 554 062 3.56 0.24 1.24
Y2R6 1.83 1801 022 3.83 048 235

" FORH L AP TR B BRI AR, R

" indicates strains of endophytic fungi with highest yield or highest mass fraction of per secondary metabolism products which were expressed in the

mycelium liquid, same as below

210.32, 036 mg/L. PR L3R B A s 1 3
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4.81 mg/L.

34 ARFEASHNEERRZHREEROHN

AR KT A 2R R A 22 S = E 4 R,
WDRS5. Y4S1. Y1S5 3 ¥k A EL IR B 22 T 5 =i i
BA%, 7054 056, 0.64. 0.93 mg/g. W=
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Table 2 Contents of secondary metabolism in fermentation liquid of endophytic fungi from wild soybean
- Iﬁ%i&%)}‘*ﬁ(mg-rl) ‘ . }ﬁii@?ﬁ(mg-rl) ‘
Z S syl el psey psy oyl
BYSS3 4.98™ 2.65 243 Y2510 4.27 0.70 1.14
SYS1 247 1.01 121 Y289 511" 1.28 2.82
SYS4 3.72 0.75 481" Y4R1 2.19 — 121
WDL2 2.34 0.63 0.67 Y4R6 1.00 — 1.13
WDL3 — 42.98" 3.04 Y4R7 0.93 3.55 1.09
WDRS 7.07" 0.40 2.35 Y4S1 1.96 — —
WDS3 3.11 — 1.61 Y5L11 1.22 2.79 2.26
WDS7 2.48 1.49 2.43 Y5L12 1.01 — 1.40
WDS9 1.18 11.37 2.05 Y5R10 1.81 3.01 0.42
Y1L2 1.01 2.94 1.53 Y5R11 1.95 — 1.14
Y1R3 0.73 0.59 0.54 Y5R14 2.35 0.76 1.08
Y1S5 1.06 — 0.55 Y5R15 2.20 0.76 1.04
Y1S6 1.66 1.08 0.87 Y5R4 2.21 4.80 1.17
Y188 — 35.00" 3.117 Y586 — — 0.74
Y1S9 2.80 3.70 1.63 Y5S8 0.65 0.37 0.32
Y2L5 1.54 3.45 1.00 Y6R1 1.71 14.44 0.68
Y2L6 1.98 — — Y6R2 2.06 — 3.06™
Y2R1 0.72 14.51 0.92 Y6S8 0.11 15.26 0.36
Y2R12 1.83 0.26 1.91 YSYL2 1.56 17.46™ 1.33
Y2R13 2.70 2.23 1.25 YSYL3 1.48 1.18 0.77
Y2R14 0.88 3.03 1.04 YSYS1 1.28 4.72 0.83
Y2R15 2.38 2.76 1.72 YSYS7 1.87 9.58 0.96
Y2R5 2.19 4.84 0.69 73 2.95 1.01 0.45
Y2R6 2.64 2.89 0.98

WA 22,65, 1223, 19.72 mg/g. Al WA BN AR
BB 220 S ) o 2 S R
37 BEAXTHEERRLERFFISFENSH

HY AKX SN AR B B 22 DL R Y289 .
WDL3. YSYSI 2R ilm, WAL &
I35 398.02. 140.14. 121.60 mg; HFE Y1S9.
Y6S8 B2z (KB T B A S, s 13.41.
12.22 mg; Wk Y6S8. Y2S9. WDL3 {15 =ik~
AL, 7% 139.40.69.67.48.36 mg; kK Y2RS5,
Y1S9. Y1S5 B2 W 5= s 8w, 7300 9.61. 9.89.
6.93 mg; Bk WDS7. Y5R14. Y2RS5, Y1S5 4L
Py R B, 40k 38.29. 25.83. 22.36. 22.36
mg, FETHIEH 11 BRI AR K m = AR =)
B (£ 3.
4 it

SRR TR N AR LB 1 R ARG PE A A ) e AR
W BE 2R AT P R R, AT R Y
FRTEU JET, V2 A ERE . SRR 4l
T RE PRI 5 1 () A0 5 ) 2 il Dt DA 9 AR LB

IO e KA R, RS % E
M BIERC T KAFRR R . — SN AR Rehs ™ A
550518 A YA R sRAR ) A s A S .
FER. RMEER. EMEL. KEEM. &2
BEZE . BT LTS YN AR R T B
FR 1727351,

AR KGRI T, AR R L R A 2
i, JET Glycine Willd.J& Moench W J@!"2%, 7¢
HARAEE Y, B A K sl 2 FE e D Re 2 AE bk
AN N TIEREEm . [RIR, T R A KRG AR
Bisiae, HWAERENFEL LSS BT
HAbP R WA RGN AERREP &, E
A REAS B — LA A SR h DL AR AR D e 2 R
RN AR . ASBIFFTRTIIN 6 MANFZEAY BT AR T
H6 MRET RGN TR AT 08, N AER
BBARE 302 Bk, Horpok A EPAR K TIRIRR 215 ¥k A
WG DL I B S 10 42 BRI AR K 2B T
TR, SN AR AR KR A2 R
2R, B S, SR, 45
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Table 3 Total yields of secondary metabolism of endophytic fungi from wild soybean

S R /mg

ek E2 B Pt EA] psyii
BYSS3 15.94 0.49 0.74 2.12 3.25
SYSI 0.99 0.85 2.55 2.66 3.27
SYS4 11.94 1.452 4.59 3.22 3.46
WDL2 81.06 2.66 9.57 4.30 7.28
WDL3 140.14™ 2.40 48.36" 237 3.65
WDRS5 17.48 0.80 0.60 3.12 4.70
WDS3 28.05 1.46 436 235 5.83
WDS7 17.86 3.35 1.88 5.01 38.29”
YIR3 2.86 3.12 1.69 1.24 2.13
Y185 35.20 2.10 1.70 6.93" 22.36"
Y1S6 1.64 0.30 3.72 2.35 437
Y1S8 31.40 2.10 9.08 5.85 12.93
Y189 40.21 13.41" 18.49 9.89" 21.80
Y2L5 25.06 0.78 30.93 3.28 437
Y2L6 26.89 1.07 41.71 3.87 17.91
Y2R1 11.10 0.36 23.62 3.26 437
Y2R12 7.91 0.81 3.40 1.37 3.84
Y2R13 29.00 0.20 3.89 3.10 236
Y2R14 3.62 0.26 3.57 2.01 321
Y2R15 27.88 0.57 3.61 327 3.57
Y2R5 74.82 5.74 27.26 9.61" 22.36"
Y2R6 33.00 0.40 7.01 0.87 430
Y2S10 65.83 1.01 18.96 4.03 10.96
Y259 398.02" 1.34 69.66" 234 248
Y4R6 54.42 0.23 571 1.99 7.98
Y4R7 3242 0.20 3.82 1.27 2.44
Y4S1 10.67 0.14 0.33 1.57 2.56
Y5L10 33.69 1.07 5.58 1.32 5.17
Y5LI11 75.37 3.89" 4.53 5.70 19.17
Y5L12 0.37 0.59 4.18 1.54 2.51
Y5R10 2.38 0.69 3.08 233 9.93
Y5R11 4.92 0.89 2.36 1.56 426
Y5R14 7.48 2.36 3.26 5.24 25.83"
Y5R15 50.18 2.68 2.99 6.03 15.40
Y5R4 3.32 0.32 2.37 236 3.56
Y6R2 48.29 237 47.60 5.47 6.59
Y6S8 95.50 12.22% 139.40™ 2.89 3.19
YSYL3 64.12 0.12 5.96 3.19 7.26
YSYS1 121.60™ 1.86 19.48 5.30 19.47
YSYS7 16.92 2.15 3.97 4.04 424
YSYS8 70.16 0.58 3.57 242 14.27

73 14.00 1.58 9.00 0.79 3.14
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LW, HHEK Y289, WDL3. WDL2. Y1S9. Y6SS.
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