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Abstract

The aims of this research were to analyze the chemical components and to determine antioxidant activity of the extracts
from Cordyceps militaris cultured in liquid and Job’s-tears solid media. Chemical components revealed using GC-MS
revealed that 23 compounds were found in the extracts from C. militaris cultured in liquid medium, while 26 compounds
were found in the extract from C. militaris cultured in Job’s-tears solid medium. Cordycepin was a main chemical in
both extracts. It constituted 20.57% of compounds found in the extracts from C. militaris cultured in liquid medium
which was higher than that cultured in Job’s-tears solid medium (2.17%). The total phenolic and flavonoid contents in
the extract from C. militaris cultured in liquid medium were 178.01+0.71 mgGE/gExt and 91.00+0.95 mgQE/gExt, which
were higher than those from the extract from C. militaris cultured in Job’s-tears solid medium (135.48 + 0.60 mgGE/
gExt and 6.81£0.19 mgQE/gExt). The anti-oxidant activity determined using DPPH and ABTS assays showed that the
extract from C. militaris cultured in liquid medium was more potent than that from the extract from C. militaris cultured
in Job’s-tears solid medium with IC50 of 0.49+0.04 and 0.06+0.00, and 0.99+0.06 and 0.22+0.01 mg/mL, respectively.
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The results indicate that the extract from C. militaris cultured in liquid medium possesses more cordycepin

and better antioxiadant activity. The active compounds, phenolic and flavonoid contents in the extracts are responsible

for the antioxidant activity.

Keywords: Cordyceps militaris, cultured media, chemical components, antioxidant activity
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Table 1 Chemical components of the extract from C. militaris cultured in liquid media

No RT (min) Peak Name Area %Area %Prob
1 5.368 5-Thiazole ethanol, 4 methyl- 6.22E+06 0.27 93.0
2 10.670 Uric acid 6.84E+06 0.30 29.3
3 11.317 Pyrrolo[1,2-a]pyrazine-1,4-dione, hexahydro- 1.83E+08 7.96 824
4 12.723 Ethyl pentadecanoate 6.66E+06 0.29 45.7
5 13.124 Lidocaine 6.91E+06 0.30 21.8
6 13.638 Pyrrolo[1,2-a]pyrazine-1,4-dione, hexahydro-3-(2-methylpropyl) - 1.15E+07 0.50 751
7 14.056 n-Hexadecanoic acid 2.68E+07 1.17 58.2
8 14.476 Hexadecanoic acid, ethyl ester 1.11E+08 4.85 50.3
9 15.867 9-Octadecanoic acid (z) - 7.83E+06 0.34 221
10 16.312 Eicosanoic acid, ethyl ester 1.53E+07 0.67 23.3
11 17.383 Linoleic acid 1.93E+08 8.39 12.1
12 17.634 Methy! linolelaidate 1.89E+08 8.24 12.0
13 17.720 (E) -9-Octadecenoic acid ethyl ester 8.65E+07 3.77 30.9
14 18.168 Octadecanoic acid, ethyl ester 5.66E+07 2.46 421
15 22.638 2-Propenoic acid, 2-(dimethylamino) ethyl ester 8.06E+06 0.35 12.2
16 23.586 Glycerol beta-palmitate 8.17E+06 0.36 51.2
17 25.004 Cordycepin 4.73E+08 20.57 56.8
18 26.385 beta-Monolinolein 8.37E+07 3.64 19.2
19 30.313 Dehydroergosterol 3,5-dinitrobenzoate 3.95E+07 1.72 58.3
20 30.740 Anthiaergostan-5,7,9,16,22-penten 2.75E+07 1.20 58.6
21 33.738 Ergosta-5,7,9(11),22-tetraen-3-ol, (3beta,22E,24S) - 1.68E+07 0.73 48.4

Ergosta-5,8,22-trien-3-ol,
22 33.917 2.41E+07 1.05 16.3
(3.beta.,22E)

23 34.749 Ergosterol 7.09E+08 30.87 66.0

Total 2.30E+09 100.00
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Table 2  Chemical components of the extract from C. militaris cultured in Job’s Tear solid media
No RT (min) Peak Name Area %Area
1 6.916 3-Pyridine carboxamide 1.37E+07 0.36
2 10.669 Uric acid 6.21E+06 0.16
3 11.067 Tetradecanoic acid 3.49E+06 0.09
4 11.429 Pyrrolo[1,2-a]pyrazine-1,4-dione, hexahydro- 1.52E+08 4.03
5 12.362 Pentadecanoic acid 9.35E+06 0.25
6 13.123 Lidocaine 1.19E+07 0.31
- 13.818 5,10-Diethoxy-2,3,7,8-tetrahydro-1H,6H-dipyrrolo[1,2-a ; 3.26E+07 0.86
1, 2'-d] pyrazine
8 14.226 n-Hexadecanoic acid 2.93E+08 7.76
9 14.480 Hexadecanoic acid, ethyl ester 7.05E+07 1.86
10 15.513 9-Tetradecen-1-ol, acetate, (E) - 2.19E+07 0.58
11 15.888 9-Octadecanoic acid (z) - 2.46E+07 0.65
12 17.642 11,14-Eicosadienoic acid, methyl ester 6.82E+08 18.06
13 17.726 9,12-Octadecadienal 6.09E+08 16.12
14 17.972 Octadecanoic acid 3.41E+07 0.90
15 18.197 Octadecanoic acid, ethyl ester 2.41E+07 0.64
16 22.672 2-Propenoic acid, 2-(dimethylamino) ethyl ester 5.64E+07 1.49
17 23.653 Glycerol beta-palmitate 8.95E+07 2.37
18 24.308 Cordycepin 8.19E+07 217
19 26.501 beta-Monolinolein 4.28E+08 11.33
20 26.596 7,11-Hexadecadienal 8.46E+07 224
21 26.802 Glycerol 1-monostearate 2.06E+07 0.55
22 30.316 Dehydroergosterol 3,5-dinitrobenzoate 2.56E+07 0.68
23 30.740 Anthiaergostan-5,7,9,16,22-penten 1.34E+07 0.35
” 33.762 Ergosta-5,7,9(11),22-tetraen-3-ol, 2.69E+07 071
(3beta,22E,248) -
25 33.921 Ergosta-5,8,22-trien-3-ol, (3.beta.,22E) 1.24E+07 0.33
26 34.792 Ergosterol 9.50E+08 25.15
Total 3.78E+09 100.00
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Table 3  Anti-oxidant activity of extracts from C. militaris cultured in liquid and Job’s Tear solid media

Total Phenolic Total Flavonoid Content DPPH assay ABTS assay
Samples Content (mgGE/gExt) (mgQE/gExt) IC, (mg/mL) IC, (mg/mL)
CMELM 178.01£0.71° 91.00£0.95° 0.49+0.04° 0.06+0.00°
CMEJTSM 135.48+0.60° 6.81£0.19" 0.99+0.06° 0.22+0.01°
Ascorbic acid - - 0.004+0.0002° 0.007+0.0001°
Trolox - - 0.016£0.0012° 0.016+0.0003"

Mean + SEM in the same column with the different superscripts were significantly different (p<0.05)

(CMELM = extract from C. militaris cutlrured in liquid medium, CME JTSM = extract from C. militaris cutlrured in Job’s tear solid medium)
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