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This study was carried out to evaluate the effect of fermentation by B. subtilis (BPLE), L. brevis
(LPLE), S. cerevisiae (SPLE) and C. militaris (CPLE) on the antioxidant activity of Protaetia brevi-
tarsis larvae fed with mushroom substrates (king oyster mushroom). The total polyphenol content
of Protaetia brevitarsis larvae (PLE), BPLE, LPLE, SPLE and CPLE were 58.07+0.67, 83.33+0.98,
79.21+1.32, 61.0240.87 and 57.90+1.02 mg GAEs/extract g, respectively. The flavonoid contents of
the PLE, BPLE, LPLE, SPLE and CPLE were 17.35£1.57, 19.4940.95, 16.90+1.57, 18.1240.95 and
16.99+0.95 mg QEs/extract g, respectively. The DPPH radical scavenging activity showed no sig-
nificant difference between the PLE, BPLE, LPLE, SPLE and CPLE at a concentration of 0.2 mg/ml.
However, at a concentration of 0.4 mg/ml or more, the DPPH radical scavenging activity of the BPLE
and LPLE was higher than that of the PLE. The reducing power of the BPLE and LPLE was also
higher than that of the PLE, and more than twice as high at a concentration of 0.8 mg/ml or more.
The ORAC value of the BPLE (79.77+£0.82 uM TEs/extract g) was higher than that of the PLE
(61.34+0.97 uM TEs/extract g). A WST-1 assay of the RAW 264.7 cells indicated that the PLE,
BPLE, LPLE, SPLE and CPLE showed no cytotoxicity.

Key wonds : Antioxidant, Bacillus subtilis, DPPH radical scavenging activity, ORAC value, Protaetia

brevitarsis larvae
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Fig. 1. Total polyphenolic contents of P. brevitarsis larvae extracts (PLE), P. brevitarsis larvae extracts fermented by B. subtilis
(BPLE), P. brevitarsis larvae extracts fermented by L. brevis (LPLE), P. brevitarsis larvae extracts fermented by S. cer-
evisiae (SPLE) and P. brevitarsis larvae extracts fermented by C. militaris (CPLE).
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Fig. 2. Total flavonoid contents of P. brevitarsis larvae extracts (PLE), P. brevitarsis larvae extracts fermented by B. subtilis
(BPLE), P. brevitarsis larvae extracts fermented by L. brevis (LPLE), P. brevitarsis larvae extracts fermented by S.
cerevisiae (SPLE) and P. brevitarsis larvae extracts fermented by C. militaris (CPLE).

B3tk 2% PLE® BPLE, LPLE, SPLE, CPLE®)
T ¥y FgRxolE §5] Sim F[37]9 A+4A
FRh =4 YeEhd o] fE B Aol AlgH slyuto)
FA %52 SeEHA SR E 2 oldte A&
gk fZol7] WEdd Holdo| w2 JFgo g F e
ZetR ot o] A YEhd Ao R AckHTh
Kim 5[20]3 Noh F[28]% #Huto|£F-A /%< 71&F
d HolF FFol et wE ol FoF Aozt Atk
B st

)

H r>4

[}
E
b

S
riok
]
JI
S
W

7| #SF522 DPPH 2iCIZ

-ir% 9] Bl Lﬁ} 42 DPPHOI 93t g aA &
& F4sko &lsslth(Fig. 3). DPPH SHZ2 2%,
pH 5ol 91ztsithE @ o] AL &4kl 48 w2
Al BV F Atk o] JojA Fakst B 4
ARG AR FosS 71 of AHgE I Qlohe]. 5
E2] DPPH &HZ 2752 02mg/mle] F=oA= Al
bl 22 ztol7F UehA] e3kAIRE 04 mg/ml ©]7d<]
F=o A= PLEC] HI3) n|AE #EAHEQ] BPLE, LPLE
o] DPPH 2tz &4 &4 o] =4 et en, SPLE9}
CPLE®|| B]3ll BPLES} LPLES] DPPH Ui &A &4 0]
=A e THFig. 3). wekA, PLEY] HIs) ZE¥E, &

b

R ol e oy} F4kst & WA
DPPH HtiZ &A S5 Al #E4HE<20 BPLES}F LPLE
ol A=A YERr] wiEol Mo HE o3| atst &
dol 7t Ao AgEY, Ao 2R A fF HE
o= Bacillus < 457} 342 Ao 2 AGHY. Sim
SB4= =Wo] FEE g HE Fuo] FEE9
DPPH &0z &A 40| &4 Yegtty Bttt

O|YE Y57} SME0IETA 7& FE22 22/E0 0lx|

= o

FAdge g AaTd H3E TH3e v8E 5%
= %koi UEld o2 259 3YU¥L Fig 49 2
9. FEE9 #9YL FE2E9 w57t NS F
7Vehe A %S JER LA, PLEC ¥ 6H A E G ELE
¢l BPLE, LPLE, SPLE, CPLE?] &3 o] $-F3590H

0.8 mg/ml ©]/¢¢] &= A= PLEY HlsH BPLE®} LPLE
o] = o] 2ul o] A YERRTHFig. 4). ©ebA], PLE
o vlE Zg 9= E Z Hio|t FeFmnl olug} 314ks)
34 H7}A EQ DPPH 2HolZ 27 S43 g9 s 1
F2HEQl BPLES}F LPLECI A A VERSL7] ool w4y
& Ha0 ol kst @4o] S Ao R AdhET,
) yuto| 28R §F D ol= Bacillus & T+F7F 35
o



1057

Journal of Life Science 2023, Vol. 33. No. 11

PLE

BPLE

L
(7772777772 s )

U LR
e )

Y

R
e e o el A,

R R Y
VL e L )

LPLE
CISPLE
EICPLE

100.00 4

30.00 -

20.00 -
10.00 ~
0.00

60.00 -
50.00 -
40.00 +

90.00
80.00 -
70.00 4

(%) Auanoe buibuaneds Hddd

0.8

0.6

04
Concentration (mg/ml)

0.2

0

Adenosine
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0.82 uM TEs/extract g, 63.52+0.99 uM TEs/ extract g, 65.82+
1.72 uM TEs/extract g, 62.13+£1.32 uM TEs/ extract gC. =
PLES] Hl&] @& AE<] BPLEY] ORAC A 57F =4 Ver
W ThFig. 5). Kim 52019 97AE Sl +%
SR & Aol gk Aol F-A] FEE 9] ORAC A+
7} FUFEEs Aol Ao 2 FARY otk
Bastett o) d3E FstH, PLE| vla] dait
&¢] BPLES} LPLE®] E£8]3= & 9 kst &4 H7t
Z|3#<] DPPH &}t &7 &4 7 3=, ORAC A+7t
T =4 UEET] wWZo] dubol 2R f3o A

e mAE dae o3 StE Ao sasT,

A f-% L F+= Bacillus & 571 237

H
=

A
el -

.

RAW 264.7 M|Z0|| i 81X
EEA-I
RAW 264.7 M &Zo|| th3t F%+& PLES} BPLE, LPLE,
SPLE, CPLE®] M 542 RAW 264.7 AlXol| FE2ES
0.2-2 mgmle] F=Z *2]g T3 WST-1 assay= <13}
St} =E& PLES} BPLE, LPLE, SPLE, CPLES 717} 0,
0.2, 0.4, 0.6, 0.8, 1.0, 2.0 mg/ml®] FEZ T3PS o,
RAW 264.7 A= 90% ©]34] AEE&S YEleER
RAW 264.7 A3l ts] PLES} BPLE, LPLE, SPLE, CPLE
= 55 545 YA ¥+ o2 BaEt(Fig. 6).
Lee 5[25]% Kim 5[20]¢] AT/ % Fx9to] 277
EE-2 93-100% o4 AX AEES YEFU
fo] 475 F3&| W, SElE|HA F5E0)X]
o] gt 9;4. Ho|£F 2 f5& AER LIEAJ|H
ksl B4 9 4kl &4do] FUHEY] el
He Auto| ZRA {F9 2o
agk Ax iﬂl 424 olg}al AHZYE ™, Bacillus
E3 fr& Tao HAA3} 47
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== : 0|ME w57} SIMU0|ZEX|(Protaetia brevitarsis) 52| &itst M0 0|k Pat

Ol

ZEHHA A S Aold Aol RTA 5o F4kst 24

¢

< vlo| ZHR| 532 B. subtili L. brevis, S. cerevisiae, C. militaris
3 oS |2 ER F%F FEEPLE)Y &E AFHuo|2E R F% FEFE(BPLE, LPLE,
SPLE, CPLE)®] 3413} 34§ vl w3ttt 3255 PLES BPLE, LPLE, SPLE, CPLE®] & Z @ dH &= ke
Z+7} 58.07+0.67 mg GAEs/extract g, 83.33£0.98 mg GAEs/extract g, 79.21+1.32 mg GAEs/extract g, 61.02+0.87
mg GAEs/extract g2} 57.90£1.02 mg GAEs/extract go]il, EetHzol= Fe Z}Zb 17.35£1.57 mg
QEs/extract g3} 19.49+£0.95 mg QEs/extract g, 16.90+1.57 mg QEs/extract g, 18.12+0.95 mg QEs/extract g,
16.99£0.95 mg QEs/extract g At &% PLE®} BPLE, LPLE, SPLE, CPLES] DPPHel 2|3} gtt)Z4A
ZA4L 02 mgmld] FEol = AR ZHol F9 3 Ato]l & YRR EUAITE, 0.4 mg/ml ©]/de] FEolA =
%% & PLEJ] W3] BPLES} LPLES] DPPH U2 &£7%5 0] 53ttt 525 398 % 325 PLEY
H) 3 BPLE®} LPLEC] 47831 21 0.8 mg/ml ©]4+¢] %ol A= PLES] Hl&l BPLES LPLES] 32 o]
28] o)A} =4 Yelytth 3%E PLES BPLE, LPLE, SPLE, CPLES] ORAC A4 7+z} 61.34+0.97 uM
TEs/extract g3} 79.77+0.82 uM TEs/extract g, 63.52+0.99 uM TEs/extract g, 65.82+1.72 uM TEs/extract g,
62.13£1.32 uM TEs/extract g2 &% PLE®| B3] BPLEQ] ORAC A <=7} =] Ul 1L, RAW 264.7 A X
o hat FEEY AZTEAS &3 A3 F2E 25T 90% o4 AlZ AELS YRR Az 54
< YehgA g oz duEh



