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Abstract

This study aimed to provide basic evidence regarding the development of materials by analyzing the physicochemical
properties and antioxidant activities of Streptococcus thermophilus KCCM 3782 strain-fermented Cordyceps militaris
grown on Tenebrio molitor. Among the solvents tested, DPPH radical scavenging activity was the highest in the
hot water-extracted sample after 30 min of extraction. Moisture content decreased, whereas crude protein and fat
content increased, after lactic acid bacteria-mediated fermentation. Sodium, magnesium, calcium, and zinc contents
increased, with potassium levels attaining the maximum value, whereas free amino acid content decreased after
the fermentation. Among Hunter's color values, a value increased to 66.7—149.92 after fermentation, whereas the
L and b values decreased to 15.79—-15.75 and 54.45—0.01, respectively. Cordycepin content assay increased from
7.02 mg% to 8.66 mg%. The DPPH free radical scavenging activity of the fermented product was 91.92 EDA%,
which was higher than that of the extract (84.69 EDA%y). The ABTS free radical scavenging and superoxide dismutase
(SOD) activities were also higher in the fermented products.
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Fig. 1. DPPH free radical scavenging ability according to extraction
condition of Cordyceps militaris grown upon Tenebrio molitor.

A, DPPH free radical scavenging ability of Cordyceps militaris extracts by different
solvent; B, DPPH free radical scavenging ability of Cordyceps militaris water extracts
by different time.

L-ascorbic acid (10 ppm), All values are mean+SD, Means in the same column followed
by different uppercase letters are significantly different (p<0.035, a>b>c>d>e>f).
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Fig. 2. DPPH free radical scavenging ability of fermented C. militaris water extracts during fermentation time with various lactic acid

bacteria strains.

All values are meantSD.

Means in the same column followed by different uppercase letters are significantly different (p<0.035, a>b>c>d>e>f>g>h).
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Table 1. Proximate composition according to lactic acid bacteria
fermentation of C. militaris grown upon 7. molitor

(%)

Composition NPY FP T-value P-value
Moisture 85.27:0.02”  68.5410.09 308.903""Y  0.000
Crude protein ~ 2.97:0.04  356:0.18  -5.480" 0.026
Crude fat 032004 106006  -17.308"" 0.000
Crude ash 006000  0.06£0.01 -1.789 0215
NP, non-fermented product, FP, fermented product.
PAll values are mean+SD.
¥7p<0.05, " p<0.005.
27148
ZAARE] BF3% B 22BN fAHE TEE] 7

’d -2 potassium, sodium, magnesium, calcium, zincS £

stiom 1 A= Table 29 2o TR 24 F
potassium®] 3ol & FEE 575 mgh, ikt YRS
592 mg%=E 7Y =4 YEwen = FE=9 4%
magnesium 0.90 mg%, sodium 0.86 mg%, zinc 0.05 mg%,
calcium 0.03 mg% T2 2 =A YEP o ikt HasE
©] 739 sodium 1.69 mg%, magnesium 1.00 mg%, calcium
0.31 mg%, zinc 007 mg% =2 =A] Ve Kim(35)&
WA dxte] FIIES BA A3 5ot dAAIR

WAAAE FEAIZ] 75 LFAT|A G2 A dxpET
potassium, magnesium, calcium®] g&Fo] =7 VER) &

A7} AASE 2GS JEIAT

Table 2. Contents of minerals according to lactic acid bacteria
fermentation of C militaris grown upon 7. molitor

(mg%)
Components NpY FP T-value P-value
K 575¢0.11%  592¢007  -22057 0.092
Na 0861002 169000  -71.880"" 0.000
Mg 090000  1.00£0.00 9 -
Ca 003:000  0.31£0.00 - -
In 005001 007000  -3978" 0016

NP, non-fermented product; FP, fermented product.
PAll values are meanSD.

Ip<0.1, “p<0.05, *p<0.005.

“Not significant different.

2| ofo| A
ZAAR Y SF3x & F2E 4 E8E9] #
ofn| =AkS B293F A= Table 33} %L‘:]' % o=
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b e B FEE 10221.02 mg%h, A REE
9,458.66 mg% = = FE=° Fol o =4 YEsith

o] Ak 8Fo] AEHN oM 8] FFE & F=
5 2,714.64 mg%, fabt HEE 2,581.85 mgh = Holm|
AR S & FEEC] o] o #A et opv| At
Z57ol w2 S vl ws] 2 glutamic acid®] EaFe]
205997 mg% = & FEEo| 7P H& IS JeEiidn
FAbE g Eo] 1,922.64 mg%E YENSTE 1 9ld &
FZ 52 aspartic acid, alanine T2 2 7| YEE oW f
At W& O alanine, aspartic acid =22 =] YERTH
ol it 859 A §- & FEEL2 threonine®] o]
644.04 mg% = 7} =3O lysine, valine s 0% 3k

Akt BEE] A lysine©] 621.15 mg%e] FFoz
714 =7 YEREOn threonine, valine =02 =7 Ve
. Yoon¥} Yu36)= S thermophilus®] 5Z7 | 717
2 9L k= fEloh =4k glutamic acidghal B8}

Table 3. Contents of free amino acids according to lactic acid
bacteria fermentation of C. mulitaris grown upon 7. molitor

(g %)
Components NPV FP T-value P-value
Aspartic acid ~ 1,205.1625.847 1,047.82¢307  41.305™ 0.000
Serine 761781077 662.34+535 318657 0.000
Taurine 169.63t1.12 15205174 0581 0.000
Glutamic acid  2,059.97+1.00 1922.64t0.99  0.989™" 0.000
Glycine 2433120.14  24874:008  0.498" 0.000
Histidine 215641015 22863047 02647 0.000
Arginine 447231044 34937:004  0.1447 0.000
Threonine  644.04:024  608.06:0.19 0760 0.000
Alanine 1,140.99:1.33 1,069.980.71 0457 0.000
Proline 41081051  43037:001  0.121"" 0.000
Tyrosine 35642:001 14544003 027577 0.000
Cystine 49.10:0.80  61.66:0.10  0.157"" 0.000
Valine 59622025  568.30:170  0.167"" 0.000
Methionine 124331097  108.06:388  0.219™" 0.002
Lysine 61327+151  621.15:0.80 0453 0.001
Isoleucine 24722302 23639044 0166 0.004
Leucine 406.63:0.11  393.00:340  0.125"" 0.002
Tryptophane ~ 199.14:007  321.39:0.04 0498 0.000
Phenylalanine ~ 330.15:001  283.30:1.03  0.119™" 0.000
TAAY 10,221.02 9,458.66
EAAY 2,714.64 2,581.85

NP, non-fermented product, FP, fermented product.

)
AIl values are meantSD.
)
)

@ o

Total free amino acid.
“Essential amino acid(Thr+Val+Met+Ile+Leu+Phe+Lys+Typ).

Sy

Cordycepin

AAAA R TFotx = F=E
cordycepin 3% ¥13+5 HPLCE 4
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Table 4. Contents of Cordycepin according to lactic acid bacteria
fermentation of C militaris grown upon 7. molitor

(mg %)
sample Cordycepin
Np" 7.02£0.19°
FP 8.6610.32
T-value 749477
P-value 0.002

NP, non-fermented product; FP, fermented product.
All values are mean+SD.

3yeere

p<0.005.

Table 5. The Hunter’s color value according to lactic acid bacteria
fermentation of C militaris grown upon 7. molitor

Hunter color

sample L . "

NP 15.79£0.00” 66.7220.00 54.450.06
FP -15.7540.00 149.92+0.00 0.01x0.00
T-value 3 - 1,633.3007

P-value - - 0.000

NP, non-fermented product; FP, fermented product.
PAll values are meanSD.
INot significant different.

gy

p<0.005.
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Fig. 3. Antioxidant activities before and after lactic acid bacteria fermentation of C militaris grown upon 7. molitor.

A, DPPH free radical scavenging ability of fermented water extract by lactic acid bacteria of Cordyceps militaris, B, ABTS radical scavenging ability of fermented water extracts
by lactic acid bacteria of Cordyceps mulitaris. C, SOD activities of fermented water extracts by lactic acid bacteria of Cordyceps militaris.

NP, non-fermented product; FP, Fermented product.

L-ascorbic acid (10 ppm), All values are mean+SD, Means in the same column followed by different uppercase letters are significantly different (p<0.05, a>b>c).
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