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(g/L) 40 10
10
1.1.3 ODS2 HPLC 0 3 min
2K-15 Sigma 100% 3 33 min 0% 100%
Spectra Max M2 100% 12 min 1.0 mL/min
Molecular Device FreeZonel2 200 nm 400 nm
Labconco
Christ 6210 Time ZORBAX HPLC 0~6 min
of flight LC/MS Agilent 1100 10% 100% 100% 4 min
HPLC DAD 0.4 mL/min 200nm 400
TOF ESI Agilent nm
Waters C18 250 mmx ESI 35 Psi
4.6 mm 5 pum ODS2 Aglent 2.1 mmx30 mm 10 L/min 4000 V
3.5 um ZORBAX 250 mmx 215V 3500 V
19mm 5 pum ODS2 175V
2 BEXRFpM
Tedia 21 HRBEEE
12 #MRAZ® 1000 mL 20 400 mL
RCEF0881 10 %
145 r/min 25 20
HPLC-DAD-MS d b
31 L 45
1463¢g 4
22 EMEHMIFRAIIRE
DPPH-TLC 12 500 mg 10 uL/mg
2
1.3 EMENE 3 24 h 2
0.2 mg/mL 2h 40 KHz 10
DPPH 100 u. 96 20 uL
384 30 s, 20 min
>17nm As 5.0 mg/mL
DPPH Ac DPPH {
Amax 1 RCEF0881
=[1- As-Ac /
Amax]x100%
DPPH-TLC el
14 FHEESBDHFDEEL
10~30 mg/mL
RCEF0881 120 g
10 pL HPLC-DAD-MS 1 2L
4 1.5 mL Eppendorff 40 4
0.5 min 90 Eppendorff
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Table 1 Radical scavenging rates of extracts from culture broth with different solvents
Serial number Name Rate of radical scavenging /%
Petroleum ether Ethylacetate Methanol Water
RCEF0881 Hirsutella sp. 13.52+0.71 92.08+1.93 78.44+1.30 31.76+0.97
2.3 RCEF0881 2N A iE R 4> 9 47 3 DPPH-Microplate 517 nm
RCEF0881 HPLC-DAD-MS-
DPPH assay 1 2 3 4
3
20 mg/mL RCEF0881 4.5~5.0 min 10~10.5
10 pL HPLC-DAD-MS 22~22.5 min HPLC
1 4 1.5 mL Eppendorff HPRt 4.1~4.6 min  9.6~10.1 min
0.5 min 2 21.6~22.1 min MS
Eppendorff MSRt 4.5~5.0 10.0~10.5 22.0~22.5 min
70 uL 70 uL HPLC DAD MS TOF
0.2mg/mL  DPPH 384 0.4 min
mAU mAU 920
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Fig. 1 HPLC Chromatogram of ethylacetate extract from culture broth of RCEF0881.
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Fig. 2 Activity of the HPLC eluates of ethylacetate extract from culture broth of RCEF0881.
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Fig. 3 Nagtive ion flow of HPLC-MS of ethylacetate extract from culture broth of RCEF0881.
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Fig. 4 Postive ion flow of HPLC-MS of ethylacetate extract from culture broth of RCEF0881.
HPLC-MS RCEF0881 HPRt 4.16 min HPRt 3.90
10 min 4.5~5.0 min
3 22.0~22.5 min 4
3
m/z 153.0192
10.0~10.5 min C/Hs0,” 8.6¢”
MS HPLC 109.0293 CsHs0,™
HPLC DAD HPRt  9.20 min 1.86 ¢ C;H,0,
9.5~10.0 min M-H ~ M-COOH -~
4.5~5.0 min DAD Amax 246 nm
1 MS 289 nm
3 4
DPPH [3, 10~14]
2.3.1 4.5~5.0 min 1
4.5~5.0 min
HPLC 2 HPRt 4.16 4.50 min
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2.3.2  10~10.5 min 1 HPLC
10~10.5 min

HPLC 30 mg/mL RCEF0881

Rt 9.78 600 uL Prep-HPLC
4 Waters 19 mmx250 mm 10 pm
3 ODS2 0~12 min 100%  12~26 min 40%
m/z  151.0399 26~40 min 100% 40~50 min 100%
CgH,05” l.11e® 15 mL/min 280 nm
m/z 107.0504 C;H,0”
1.86¢° CsHg0; 50 min
M-H ~ M-COOH ~ 20
DAD Amax 276 nm 17 mg
2.4.1
DPPH (3. 10~14] DPPH-TLC 5
DPPH
DPPH
517 nm
2.3.3  22.0~22.5 min
HPLC-MS 1 3 4 5. 10, 15]
22.0~22.5 min RCEF0881

203.1178 186.0913  225.0998

Cp,HsN,0"
4.4>10"mol/L C,,H;;NO" 2.1¢”
C15H14N,O Na’ 1.5¢”7 B 5 #&HMLEWEEIN DPPH B2 & i%E
M+H * M-NH.+H * M+Na * Fig. 5 TLC chromatogram of the prepared compound under Uv
3 254 nm and developed with DPPH. A: UV; B: DPPH
201.1036
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Fig. 6 HPLC chromatogram of the prepared compound.
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Analysis and isolation of radical scavengers from metabolites of Hirsutella sp.

Fenglin Hu, Ruili Lu, Bo Huang, Zengzhi Li"

(Research Center on Entomogenous Fungi, Anhui Agricultural University, Hefei 20036, China)

Abstract: [Objective] During a screening for free radical scavengers from metabolites of entomogenous fungi, we fond a
fermentation broth of the strain RCEF 0881 of Hirsutella sp. exhibited strong radical scavenging activity. To make clear of
the constituents of the active compounds, and prepare some pure active compound for further structure identification we
launched this study. [Methods] We used organic solvent for active compounds extraction. DPPH-TLC and DPPH- Mi-
croplate assay were used for activity analysis. Components analysis was carried out on a HPLC-DAD-HRMS, and bioac-
tive compound preparation on a preparative RP-HPLC. [Results] Our extraction tests showed that ethylacetate was the
best solvent for the bioactive constituents extracting. HPLC-DAD-HRMS-DPPH assay revealed that the molecular for-
mular of the radical scavengers existed in the extract were possibly C;H¢O4, CsHgO; and Ci,H4N,O. From the chroma-
tographic and Uv properties, and the MS fragments, and database consulting, the compounds could be deduced as dihy-
droxybenzoic acid, methyl-hydroxyl benzoic acid, and an alkaloid, however, the structures are still needed to be confirmed.
The pick area of HPLC and MS showed that the compound C;,H;4,N,0 was the main component of the extract. It was iso-
lated via activity directed fractionation. The activity of the prepared compound was confirmed with DPPH-TLC assay and
its purity was confirmed with HPLC-DAD-HR-ESIMS. The occurance of the three active compounds in entomogenous

fungi was revealed for the first time.
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