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Analysis on the Screening of an Endophytic Fungi from Artemisia Sacrorum
Ledeb Against Wheat Scab and Mass Spectrographic Analysis
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Abstract: Twelve endophytic fungus strain from artemisia sacrorum ledeb were isolated and purified with
the method of surface disinfection and tip mycelium selection. The activity of eight strains of endophytic
fermentation broth against wheat scab were studied by mycelial growth rate method. Most active strain were
identified as Fusarium Redolens by the combination of morphology and ITS rDNA gene sequence. A mass
spectrometry method was established to analyze the main metabolites. The results showed that the endophytic
fungus (No: 20202707) from artemisia sacrorum ledeb demonstrated the strongest inhibitory effect on Fusarium
graminearum, and the inhibitory rate was 65.27%. Its main metabolites were 3, 4-dihydrocoumarin, 5’
deoxyribonuc leoside, Harmala alkaloid, benzofuran and benzothiazole.
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Fusarium redolens NRRL22901 (MT435063)

"20202707"
72
Fusarium hostae NRRL29888T (MT435066)

— Fusarium beomiforme CBS 100160T (MH862691)

Fusarium algeriense NRRL 666477 (MF120477)
99 ' Fusarium burgessii CBS 1255377 (MH863590)

Fusarium oxysporum f. sp. rapae MAFF 240321 (AB586994)

Fusarium annulatum CBS 258.54T (NR 138275)

Fusarium acutatum CBS 402.97T (NR 111142)

o1 Fusarium fujikuroi CBS 221.76" (NR 111889)

Fusarium dlaminii CBS 738.97" (MH862668)

Fusarium concentricum CBS 450.97" (MH862659)

Fusarium nygamai CBS 749.97" (MH862671)

Fusarium oxysporum 817 (JN232176)

—t
0.02

3 WAEER (No: 20202707 ) M TISHIF I R4 % &
Fig.3 Sequence phylogenetic tree of T1S of endophytic fungi (No: 20202707)

Fusarium liriodendri NRRL: 22389 (DQ094314)

4 HE# Fusarium redolens RIIT=MERBEFEXTEE FiRE
Fig.4 Completeion chromatogram of extracts of Fusarium redolensin positive ion mode

x2 BAEENEHE (No: 20202707 ) Rt EMS LR
Table2 Qualitative analysisresultsof M'S from metabolites of endophytic fungi (No: 20202707) from Artemisia Sacrorum Ledeb

RT: 0-20
100 - *7
NL: 3.53E9
90 | TIC F: FTMS+p
ESI Full ms
80 [100.0000—1500.0000] MS
2 70 210520-G20202707-P
g 083 7.06
"é’ 60 [
6.87
| S50F | L3
2
g 40 7.21
~ 30F 121 524
201 733
560 6.22 : 11.85
10+ 532 9.75 1771 1894 1995
438 456 749 950 10.75 1322 1402 1586
0 1 1 1
0 2 4 6 8 10 12 14 16 18
Time/min

Bl R 44 B ¥ RE BT /min - 4rFE A FREEISHE) Appm
3A-_AF/IR 3,4-Dihydrocoumarin CoH0, 2.235 148.052 31  148.052 43 0
5" R SE A AT 5'-S-Methyl-5'-thioa denosine C11H5Ns05 S 4.503 297.089 31  297.089 56 0
A AT A Guvacoline C;H,,NO, 0.842 141.078 92 141.078 98 0

Arecoline CgH3sNO, 4.595 155.094 53 155.094 63 0
R Rk Homo-anatoxin CH7NO 12.043 179.130 89 179.131 01 0
e 4-Methyl-5-thiazoleethanol CHoNOS 1.688 143.040 51 143.040 48 0
Methylimidazoleacetic acid CsHgN,O, 4.781 140.058 47 140.058 58 0
Desthiobiotin C1oHsN,05 6.386  214.13162 214.131 74 0
1-Acetylimidazole CsHN,O 1.437 110.04822  110.048 01 1
RAIRI 1,3-Divinyl-2-imidazolidinone C7H N0 5.528 138.079 26  138.079 31 0
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R H BT A Y Benzocaine CoHINO, 9.075 165.078 92 165.078 98 0
3,5-Dimethoxyaniline CgHINO, 1.190 153.078 89  153.078 98 0
Dibenzylamine CisHisN 6.615 197.12026  197.120 45 0
2-Phenylacetamide CsHoNO 4.820 135.068 42  135.068 41 0
DEET Ci,H7NO 10.453 191.130 82 191.131 01 0
4-Methylbenzophenone C4H,O 12.606 196.088 67 196.088 82 0
Norfentanyl C4H0N,O 10.573 232.15723  232.157 56 -1
4-Phenylbutyric acid CioH120, 10.622 164.083 62  164.083 73 0
Daimuron Ci7H,0N,O 12.053 268.15724  268.157 56 -1
Crotamiton Ci3H7sNO 13.208 203.130 84  203.131 01 0
Phenylacetylene CsHe 2.237 102.047 05  102.046 95 0
N-(2,4-Dimethylphenyl)formamide CoH,|NO 5.288 149.084 00  149.084 06 0
5-Nitroisophthalic acid CsHsNOg 9.742 211.01229  211.011 69 2
Phenacetin CioH13NO, 6.207 179.094 38 179.094 63 -1
Phenacetin CioH13NO, 10.752 179.094 38 179.094 63 -1
N-Benzylformamide CgHoNO 0.967 135.068 41  135.068 41 0
Isovanillic acid CgHsO4 2.745 168.042 23 168.042 25 0
Diethyl phthalate Ci2H404 11.407 222.08896  222.089 21 -1
Phthalamic acid CsHsNO; 1.370 165.042 57  165.042 59 0
Butyl 4-aminobenzoate Ci1HisNO, 11.862 193.110 09  193.110 28 0
MDPBP CisH1gNOs 13.585 261.136 13 261.136 49 -1
N3-(4-Methylbenzyl)pyridin-3-amine Ci3HisN» 5.187 198.11563  198.11570 0
Actrarit CioH11NO; 1.533 193.073 82 193.073 89 0
Aminobutyl benzamide C1HsN,O 4.144 192.126 31 192.126 26 0
clofenamide C¢H;CIN,0,4S, 0.747 269.95421  269.953 58 2
N-(2-Fluorobenzyl)-N',N'-dimethyl-N-[2-(4- C,sH,4FN;05S 0.773 345.153 15 345.15224 2
morpholinyl)ethyl]sulfuric diamide

Ik g Phthalic anhydride CgH,04 11.412 148.01599  148.016 04 0
Phthalic anhydride CgH,04 13.946 148.01599  148.016 04 0
Phthalic anhydride CgH,04 6.187 148.01599  148.016 04 0

R I 1 ek 2-Mercaptobenzothiazole C;H;5NS, 9.738 166.986 16 166.986 34 -1

BRI Jiee K HoAi 44 Stearamide CisH37;NO 18.954 283.286 94  283.287 51 -2
Valpromide CgH7NO 9.569 143.13091  143.131 01 0

R L AT Y Betaine CsHiNO, 0.780 117.079 09  117.078 98 0
N-Acetyl-L-leucine CgH, sNO; 6.009 173.104 98 173.105 19 -1
Boc-Asp-OH CoH;sNOg 0.771 233.089 60  233.089 94 -1
2-Aminooctanedioic acid CgHsNOy 1.800 189.100 04  189.100 11 0
N-Acetylphenylalanine Ci1Hi3NO3 6.738 207.08936  207.089 54 0
Y-Aminobutyric acid (GABA) C4HoNO, 0.791 103.063 61  103.063 33 2
E-N-Deoxyfructosyllysine C1,H24N,0O4 0.748 308.157 88 308.158 35 -1
Aspartame C4HsN,Os5 5.177 294.121 48  294.121 57 0
3-Methylhippuric acid CioH11NOs 1.883 193.073 82 193.073 89 0
Cyclo(leucylprolyl) C1HsN,0, 6.135 210.136 58  210.136 83 -1
4-ACETAMIDOBUTANOATE C¢HiINO; 1.446 145.073 85  145.073 89 0
L(-)-Pipecolinic acid C¢HiINO, 0.845 129.078 98  129.078 98 0
DL-Pipecolinic acid C¢HiINO, 1.101 129.078 98  129.078 98 0
N-Acetyl-L-tyrosine Ci1Hi3NOy 4.818 223.084 33  223.084 46 0
L-Tyrosine CoH{NO; 1913 181.073 82 181.073 89 0
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B AT Y L-Phenylalanine CoH;INO, 6.735 165.078 86  165.078 98 0
N-Acetylmethionine C;H3NOsS 4.732 191.061 50  191.061 61 0
N6-Acetyl-L-lysine CgH16N,05 0.836 188.11594  188.116 09 0
Valine CsH;NO, 1.098 117.079 10  117.078 98 1
L-Isoleucine C¢H3NO, 1.297 131.094 64 131.094 63 0
N-acetyl-2-phenylethylamine CioHi3NO 7.415 163.099 57  163.099 71 0
L-Pyroglutamic acid CsH;NO; 1.128 129.042 53 129.042 59 0
N-Fructosyl isoleucine Ci2H»3NO; 1.240 293.147 02 293.147 45 -1
N-Fructosyl phenylalanine C,sH,NO; 2.125 327.13146  327.131 80 -1
N-Fructosyl tyrosine CisH,NOg 1.150 343.126 18 343.126 72 -1
L-beta-Homomethionine C¢H3NO,S 1.960 163.066 67 163.066 70 0
N-Methylproline C¢HINO, 1.547 129.079 03  129.078 98 0
S-succinylcysteine C,H;INOS 0.823 237.030 41 237.030 71 -1
PR R 4-Methoxycinnamaldehyde CioH1002 10.428 162.067 95  162.068 08 0
PR R AT A4 2-Hydroxycinnamic acid CoH;0; 1212 164.04727  164.047 34 0
TR I LY 7-Hydroxycoumarine CyHeOs 4467  162.03156  162.031 69 0
TRIE Quinoxalinedione + 2Methyl + CsH,,0, C5H50N,04 5.588 324.13158 324.132 14 -1
g 4,6-Dimethyl-2(1H)-pyrimidinone C¢HsN,O 1.738 124.063 80  124.063 66 1
Thymine CsHgN,O, 1.422 126.043 02 126.042 93 0
Dihydrothymine CsHgN>O, 0.782 128.058 58  128.058 58 0
Cytosine C4Hs5N;0 0.772 111.043 46  111.043 26 1
—Ye Bis(4-ethylbenzylidene)sorbitol C24H3005 11.886 41420356 41420424 -1
e Wy e Oleamide CisH3sNO 16.941 281.271 50  281.271 86 -1
a-Eleostearic acid Ci3H300, 13.097 278.22426  278.224 58 -1
Hexadecanamide Ci6H33NO 16.438 255.25588  255.256 21 -1
Hihwng 1-palmitoyl-2-hydroxy-sn-glycero-3-phosph C, HssNO-P 12.431 453.285 17  453.285 54 0
oethanolamine
LPC 18:2 C6HsoNO,P 12.359 519.33226  519.332 49 0
Harmala /£ 455 ll);tl(a:ect;/rlboline CisHioN,0 10814 210.07903  210.07931 -1
DR Al g I 245 Hypoxanthine CsH4N,O 2.674 136.038 51  136.038 51 0
Guanine CsHsNsO 1.400 151.049 38  151.049 41 0
1-Methylguanine C¢H;NsO 1.594 165.064 90  165.065 06 0
| & HoAm A= 4 L-5-Hydroxytryptophan C1H12N,05 1.540 220.084 64  220.084 79 0
NCGC00015088-09_C;,H4N,O_N-[2-(1H-I C,H;4N,O 7.791 202.11031  202.110 61 -1
ndol-3-yl)ethyl]acetamide
4-Indolecarbaldehyde CoH;NO 7.480 145.052 66  145.052 76 0
4-Indolecarbaldehyde CoH;NO 4.573 145.052 69  145.052 76 0
trans-3-Indoleacrylic acid C1HoNO, 4.567 187.063 21 187.063 33 0
Indole CsH/N 2.238 117.057 99 117.057 85 1
Indole CgHsN 4.568 117.05793  117.057 85 0
Indole CgHsN 7.480 117.05797  117.057 85 1
Indole-3-lactic acid Ci1HiINO; 7.074 205.073 58  205.073 89 -1
Methyl indole-3-acetate Ci1HiINO, 10.271 189.078 78  189.078 98 -1
4-Hydroxyindole CsH/NO 11.859 133.05262 133.052 76 -1
5-Methoxyindoleacetic acid C H;1NO3 1.287 205.073 78  205.073 89
2,3,4,9-Tetrahydro-1H-B-carboline-3-carbox C;,H;2N,O, 5.452 216.089 75 216.089 88
ylic acid
Indoline CgHoN 6.252 119.073 58 119.073 50 0
3-(2-Hydroxyethyl)indole CoH;]NO 6.572 161.083 88  161.084 06 -1
Indole-3-acetic acid CioHoNO, 7.891 175.063 26  175.063 33 0
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W K% FLA 2 Ir:IOCI;CC}i(i)((i)381347-Ol!5-acetamido-4-oxohexa CgH3NO,4 1.377 187.084 39 187.084 46 0
PR Caprolactam C¢Hi1NO 4.564 113.08422  113.084 06 1
AL 3-Amino-2-naphthoic acid Ci1HoNO, 5.602 187.063 22  187.063 33 0
HHLIR M AT A=Y Diethylpyrocarbonate CeH 005 0.788 162.052 64  162.052 82 -1
N,N’-Dicyclohexylurea C3HuN,O 10.873 224,188 54  224.188 86 -1
A HLBERR e 744 Triphenyl phosphate CisH5s04P 13.024 326.070 30  326.070 80 -1
HHILEALEY Spermidine C7HoN; 0.684 145.157 85  145.157 90 0
N,N-Dimethyldodecylamine N-oxide Ci4H3NO 10.384 229.240 30  229.240 56 -1
Acetylcholine C;HsNO, 0.837 145.110 16  145.110 28 0
2-Amino-1,3,4-octadecanetriol CsH30NO3 10.381 317.29256 317.292 99 -1
a-Linolenoyl ethanolamide Cy0H;35NO, 15.522 321.266 28  321.266 78 -1
N,N-Diisopropylethylamine (DIPEA) CgHoN 5.003 129.151 77  129.15175 0
MFCD18431507 C;HsN>03S, 0.774 231.998 28  231.997 63 2
HHLEASY 3-Aminoacetophenone CsHyNO 1.213 135.06842  135.068 41 0
4'-Methoxyacetophenone CoH,,0, 1.682 150.068 10 150.068 08 0
4-Hydroxybenzaldehyde C;HqO, 1.213 122.036 86 122.036 78 0
4-Hydroxybenzaldehyde C;HqO, 6.070 122.036 86 122.036 78 0
3,5-di-tert-Butyl-4-hydroxybenzaldehyde C,5sH»,0, 13.231 234.161 64  234.161 98 -1
PEG n6 Ci2H»604 4.960 282.167 36  282.167 85 -1
Chlorogenic acid Ci6H1509 5.262 354.094 72 354.095 08 -1
Nonaethylene Glycol CisH35010 5.821 414246 01  414.246 50 -1
3-Acetylpyridine C;H,NO 1.756 121.05292  121.052 76 1
D-Mannoheptulose C,H,,0, 0.845 210.073 66  210.073 95 -1
PEG n5 CioH206 4.383 238.141 36  238.141 64 -1
PEG n8 Ci6H3409 5.600 370.219 66  370.220 28 -1
D-Gluconic acid CeH 1,07 0.773 196.057 95  196.058 30 -1
MFCD00698693 CyH401, 6.009 45827199  458.272 71 -1
Sucrose C,H,,04, 0.773 34211570  342.116 21 -1
4-(Trifluoroacetyl)benzoic acid CoH;sF;0; 0.760 218.01909 218.019 08 0
undecaethylene glycol CyHu601, 6.174 502.298 21 502.298 93 -1
Isophorone CoH 140 9.693 138.104 46 138.104 47 0
Pantothenic acid CoH7NOs 2.803 219.110 56 219.110 67 0
Acetophenone CsHzO 5.419 120.057 62 120.057 51 0
PEG n7 C14H3005 5.322 326.193 57  326.194 07 -1
Hy Beauvericin C45Hs57N309 15.868 783.408 93 783.409 48 0
(18,3S)-N-Isopropyl-2,2-dimethyl-3-{[5-(ph C,H»sN,O, 11.325 328.21449  328.21508 -1
enoxymethyl)-1,2-oxazol-3-yl]methyl}cyclo
butanamine
(2S)-3-Methyl-2-({[(3S,4S,5R)-2,3,4-trihydr C,;H,NO; 0.837 279.13143  279.131 80 -1
oxy-5-(hydroxymethyl)tetrahydro-2-furanyl]
methyl}amino)butanoic acid (non-preferred
name)
(2S)-5-Methoxy-2-({[(2-methyl-2-propanyl) C;;H;9NOg 0.838 261.12090  261.12124 -1
oxy]carbonyl}amino)-5-oxopentanoic acid
Cyclo(D-leucyl-L-leucyl-L-leucyl-L-leucyl- C3sHgsNgOs 6.863 678.503 35  678.504 38 -1
L-leucyl-L-leucyl)
Cyclo(L-leucyl-L-leucyl-L-leucyl-L-leucyl- C;oHssNsOs 6.591 565.41943  565.420 32 -1
L-leucyl)
DA9185000 Ci2H,008 0.771 202.045 14 202.04524 0
RS Enniatin Bl C34Hs9N309 15.736 653.424 80  653.425 13 0
AR AT EY Noroxymorphone C6H,7;NO, 6.741 287.11531  287.11576 —1
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gZx1
e R 4 B 735K PRI E/min - 278 TR E) Appm

7 B ik 2-(4-Methoxyphenoxy)ethanamine CoH,3NO, 1.751 167.094 62  167.094 63 0

fipy 2 Paracetamol C3HoNO, 1.187 151.063 24  151.063 33 0
Phloroglucinol CeHgO5 4.571 126.031 72 126.031 69 0
N-Acetyltyramine CioH13NO, 5.425 179.094 38 179.094 63 -1
DL-Metanephrine CoHsNO3 1.380 197.105 12 197.105 19 0

R g Benzylfentanyl C,1Hy6N,O 13.126 322.204 02  322.204 51 -1
1-Piperidineethanamine, 4-[2-(diethylamino) C,sH37N;0 7.055 39529393 395.293 67 0
ethoxy]-N,4-diphenyl-

L) T R g 2 Nootkatone CisH»O 13.207 218.166 74  218.167 07 -1
(3S)-5-[(1R,2R,8aS)-2-hydroxy-2,5,5,8a-tetr C50H3503 12.265 324.26595  324.266 44 -1
amethyl-3,4,4a,6,7,8-hexahydro-1H-naphtha
len-1-yl]-3-methylpentanoic acid

WIS A R 2'-O-Methylguanosine Ci1H;sN50s 1.956 297.107 13 297.107 32 0
2'-O-Methyladenosine C11H;sN50,4 1.668 281.11232  281.112 40 0
Adenosine CioH13N504 1.197 267.096 45  267.096 75 -1

Nk e K HAT A=) 3-Hydroxy-2-methylpyridine CsH,NO 1.277 109.053 00  109.052 76 2
6-Hydroxypicolinic acid C¢HsNO; 1.105 139.026 78  139.026 94 -1
Trigonelline C;H;NO, 0.795 137.047 58  137.047 68 0
Nicotinic acid C¢HsNO, 0.781 123.032 08  123.032 03 0
Nicotinamide C¢HgN>O 1.097 122.048 05  122.048 01 0
Pyridoxine + O-Hex Ci14H,NOg 1.105 331.126 15 331.126 72 -1

gk Az HAT A Kynurenic acid C1oH;NO3 4.943 189.042 47  189.042 59 0
Quinoline CoHsN 10.267 129.057 83 129.057 85 0
Quinoline CoHsN 7.891 129.057 83 129.057 85 0
6-Methylquinoline CioHoN 5.452 143.073 43 143.073 50 0
6-Methylquinoline CioHoN 7.802 143.073 32 143.073 50 -1
1-Amino-2-phenyl[1,3]thiazolo[3,2-a]quinol C;7H3N>S 0.772 277.079 31 277.079 94 -2
in-10-ium

S [E BN B AT 4% Solanidine Cy7;H4sNO 7.739 397.334 06  397.334 47 -1
Solanine C4sH73NO s 7.734 867.497 48  867.498 02 0
alpha-Chaconine C4sH73NO 4 7.795 851.501 94  851.503 11 -1

P05 1 P TDIQ C1oHNO, 5290  177.07891  177.078 98 0

WE I} SR9011 Cy3H3,CIN4O;S 2.236 478.179 39  478.180 54 -2

=g Sebuthylazine-desethyl C,H;,CIN; 10.847 201.078 74  201.078 12 3
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