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Abstract

This study aimed to investigate the biological activities of aqueous extract of the edible insect Protaetia brevitarsis
seulensis (PB) larvae fermented by Bacillus subtilis KACC 91157. On the other hand, the soluble solids of PB
increased reaching the maximum level about 5.6 °Brix after 7 days of fermentation. Protein concentration also
increased during the fermentation period and the highest protein content was measured in the PB fermented for
6 days with B. subtilis. Protein content was analyzed by SDS (sodium dodecyl sulfate)-polyacrylamide gel
electrophoresis, and it was observed that most of the protein bands were completely degraded after 3 days of
fermentation. The phenolic and flavonoid compounds were higher in the fermented group than the non-fermented
group. They showed the highest amounts during 2-3 days of fermentation. The highest reducing power and DPPH
(a,0’-diphenyl-B-picrylhydrazyl) radical scavenging activity were observed in PB fermented for 3 days, and no
major changes occurred during the subsequent fermentation. Similarly, fibrinolytic activity was the highest at the
3" day of fermentation. This experiment showed that fermentation of PB for 3 days by B. subtilis is the optimum
time to achieve the desired physicochemical properties and highest biological activities.
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Kruss, Hamburg, Germany)E A}8-3}e] total soluble
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WHH(12)0] 3819tk SDS-PAGES] 42 10% acrylamide,
1.5 M Tris-HCI buffer(pH 8.8), 0.4% SDS(sodium dodecyl
sulfate), 10% ¥}4F3}FEE 9 0.05% TEMED= RH5o]
AHESIATE B gel 2L 5% acrylamide, 0.5 M
Tris-HCI(pH 6.8), 0.4% SDS, 0.05% TEMENS] T} A] &5
Aol SDS Ade HFFEE 2% SDS, 144 Mm
b-mercaptoethanol, 60 mM Tris-HCl buffer(pH 6.8), 25%
glycerol ¥ 0.1% BPB &394 100CE 5%7F G2
3tk 1719 % -2 Tris-glycine $%9(25 mM Tris, 192
mM glycine, pH 8.3) 3kl 4] 130-150 mA/gel(cm)2] 7 7
£ Fote] AR 3083t stk A7 E F gel> 1
methanol:acetic acid:water(10:10:80, v/v/v)°ll 1% coomassie
brillian blue R-250< 37}t 1043t A48 5 24
methanol:acetic acid:water(10:10:80 , vjv/v)S. 2 FE3| &
MAA Az D AR BG S,

Native-PAGEOI 2|5 SHA ajF H|m

g mrjoltde] il 82 Davis WH(13)0l whet
slab-type Native PAGE(sodium dodecyl sulfate polyacrylamide
gel electrophoresis) ] gel®] TE+ 7.5%% A3t =
2] gel 30% acrylamide, 0.8% bis-acrylamide, 1.5 M
Tris-HC1 buffer(pH 8.8), 0.05% TEMED 2 10% HAtaobm
g £t 1 mm FAR o] A&8k3ith £ gel
lell= 5% 5= gel(30% acrylamide, 0.8% bis-acrylamide,
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0.5 M Tris-HCI buffer(pH 6.8), 50% glycerol, 0.05%
bromophenol blue) &of] &3 A|RE FF gel Wol
A E wallol] 23 FAeATh 1719 %S Tris-glycine
2HZ1(25 mM Tris, 192 mM glycine, pH 8.8) 3lollA] 1.5
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T BRAAFAY A7 Ee] 4EE gel 7% i’?l H o
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A=A 3k3HEe] ek Folin-Ciocalteu’s phenol reagent
£ o|&3}o] H&4 &2 o] phosphomolybdic acide} WH-S-3}
o] Ao Wgo gy ghs v wsle 9]l Folin-Denis
H(14)Z spectrophotometer(Spectramax Plus 384, Molecular
Devices Corp., Sunnyvale, CA, USA)2] 760 nmol| 4 &3=
& S5ttt o] W) % I IS tannic acidE 974
FE(0-500 pg/mL) = st A5 FLg WP o R 46t
of 23t EFEFHA O ZHE mg/100 g= YERAATH

Flavonoid &z &3

Flavonoid &2 Jia 5(15)2] Wl wa} 7} A 59
Sl 355 1% (wy) F= BAF 5% NaNO, &
2l 10% AICL6H05 & Z§ste] WAl §9&
spectrophotometer(Spectramax Plus 384, Molecular Devices
Corp.)] 510 nmel|X FB =5 SHotAh o] o 2
% B2 24 (+)-catechin hydrateS €% §%(20-200 pg/mL)
2 ARG BUR PHoR SYdte] AYF EF FoE
28 my100 g2 A¥ee] el

DPPH free radicalol o5t &itst &M £F

o] BUs} W ol ¥U FEEe) Fua B
72 Blois Wl wek(16) 2t AR 25 1%9] 7%
A5 & DPPH(a,o’-diphenyl-B-picrylhydrazyl) BH-8- &
N o] AoA 2087t BHSAIZ] & FHEE S5}
$1t}. DPPH free radical scavenging 2J-2 spectrophotometer
(Spectramax Plus 384, Molecular Devices Corp.)(17)] 528
mell A F3E AAE S ote] alo] B2 % TR o
of FHEAE YEE(%)=2 FA8I ©]
o FgdETeR AMES P4 JAStAl Butylated
hydroxytoluene(BHT)E 0.05% s== H7lsto] A5} &
dg iR ZA stk

f

oXx

L sample absorbance 528 nm
control absorbance 528 nm

DPPH free radical scavenging activity(%)=( )x100

control : absorbance of distilled water at 528 nm

ABTS free radicaloll 2|5t g4tst 24 &3

wilo] ¥ g wHo] B FEE9| ABTS radical
2:7%-< Biglari 5(18)°] W& W@t Skt 7
mM 2,2—azobis(2-aminopropane) dihydrochloride(AAPH) T
2.45 mM2] ABTSS} £33k & 2379 daolA 16A]3F
B4 RESAIAATE ABTS £99] FE& 734 nmol|A] $8%
7} 0700+0.0057} H| =2 243 & = W2 343 AR
0.1 mL$} 3.9 mL ABTS »‘lﬁ% T3 & ALoA 6
b WAl AT % 734 nmolA] UV/Vis-
spectrophotometer(Hltachl, Tokyo, Japan)=. S%E‘;‘ =7
gt & vkt 22 2ol w2t ABTS radical 227152 #1413
Atk

, ... . control OD-sample OD
ABTS free radical scavenging activity(%)= control OD x100
control : absorbance of distilled water at 734 nm
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Cu-3HE 22 o] B 9 Whg o] B &
E 1% 529 Al &N 001 M CuClL, 7.5 mM ethanolic
neocuprorine solution, 1 M NH4OAc buffersS &3}5}o] A&
o4 30 min ¥H-3-A1Z] £ 420 nmol| A FFEE S8t
| f gkl vl E 9fa) AHE-g M4 &H4atskA| BHTS
Z+7} 1.00%, 0.50%, 0.01%, 0.05%, 0.01% 571 T==
Fd3 W 0 2 spectrophotometer(Spectramax Plus 384,
Molecular Devices Corp.)°ll4] 450 nmol|A] S =S =% &}
AT Co-gH e AL A7 whEdA F3=7}F S5t
of whe} 218k orange/ yellow A2 UEhfo] 2 Shlel &
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B4 &L fibrin plate (19)2 H 3 5l] lysed zone &=
é% 3T 0.06% fibrinogen(Sigma, St. Louis, MO, USA)
< 0.2 M sodium borate buffer(pH 7.5)°1] 37Cel| 143+ -3
AlZ1 Z petri dishol] 10 mL* ¥3}32, thrombin(1,000
unit, Sigma)- 40 wnigmLe] FER 84 g F 3 20 witr}
7hete] ddshAl E3tskr] flsliA & 35012‘4'
15 min % 23 S A H fibrin clotS P4 A1Z]
So] A1g-3FA T} Fibrin viA| ol paper discS 2Lil, 10%
FZEEE 50 pLA A Ak 37C incubatorol| A HFS-A]A
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Aol AHgE QA FFA T2 HepG2e Sh=Al X5
L2-3J(KCLB)o|A] £ 29k 2 ™ 100 unit/mL2| Antibiotic
Ant1mycot1c(GIBCO® Thermo Fisher Scientific, MA, USA)
9} 10% fetal bovine serum(FBS)7} % 7}el DMEM S ©]§-3
o] 37C, 5% CO, incubator(Thermo Scientific, MA, USA)®l|
A Al Fste] AFE-8tA Tt 5%10%mLe] xﬂ;ﬁ.?—- 24-well
plate®l] seedingdle] 24417k F<F WSt & 0.5% =2
wilo] ¥ MF wHlo] B FEES MR Bt A
& % 5 mMe] BOHo| 3-8 WA = mA st o
527} CO, incubatordl] HjFel 4R AZ=4 S 453519
Oil Red O ¥4 U Mzt

Al ] S8AASFAS Rlsh] 918t Oil red O FA&
ARSI W FE HepG2 ZHA13E9] 4% paraformaldehyde
= LILW 2-17]. o:] l'j: j_y_é ]21 % Oil red O oﬂAHOE

= 200 1L A g]ste] hoA 1AIZE FRF AAEIGIT o] %
FAokS PBSE A2 3la HepG2 A W S4A4
A F-FE 200 92 F38+3v] 7 (Leica Microsystems,
Wetzlar, Germany)2 ©]-8-sto] ¥H2gh & ARl S G513
t}. o] 2 A #Fal7] sl 60% isopropanol 200 L H7}a}e]
AE W GAFS F53F T 96-well plate 2 7] microplate
reader(Titertek Multiscan Plus, Labsystems, Sdpoo, Vantaa,
Finland) & AFH&-3le] 540 nmolA SHFE=E 45tk

Table 1. Total soluble solids, pH and acidity in aqueous extract of Protaetia brevitarsis seulensis larvae fermented using Bacillus subtilis

KACC 91157 according to the fermentation time

314 A26A A1ZE (2019)
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Iy walo]
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==2] pH Wislol|A|
O}, A A e
Jo] Ty} HE wHo]
] B FEE0] 044%°l

0.53-1.13% % AA & o=

) x} g o] 2
= 4R Aol

Solid phase fermentation

Compositionz) Total soluble solids (°Brix) pH Acidity (%)
SN 1.6£0.00™ 6.4410,02" 0.4420.01°

SF1 30:0.02° 6.2740.01° 0.5320.02°

SF2 3.8£0.00° 6.57£0.01° 0.66:0,01°

SF3 4,0£0,00 6.80£0.03° 0.7820.00°

SF4 424004 6.86£0.00° 0.86:0.04°

P breularsis sulenss SFS 5.04002° 6834002 1012003
SF6 5.020.00° 6.74+0,038 1.02:0.00°

SF7 5.60.02" 67540018 1.06:0.02%

SF8 4.6+0,008 6.66:0.00" 1.1320.00°

SF9 420,04 6.520,03 1.06:0.02*

S10 4,0£0,01° 6.60£0.01 13120,01°

SN, 2. brevitarsis seulensis larvae fermented using Racillus subtilis for 0 day, SF1, P. brevitarsis seulensis larvae fermented using Bacillus subtilis for 1 day; SF2, P. brevitarsis
seulensis larvae fermented using Bacillus subtilis for 2 days, SF3, P. brevitarsis seulensis larvae fermented using Bacillus subtilis for 3 days, SF4, P. brevitarsis seulensis
larvae fermented using Bacillus subtilis for 4 days, SF5, P. brevitarsis seulensis larvae fermented using Bacillus subtilis for 5 days; SF6, P. brevitarsis seulensis larvae fermented
using Bacillus subtilis for 6 days, SF7, P. brevitarsis seulensis larvae fermented using Bacillus subtilis for 7 days, SF8, P. brevitarsis seulensis larvae fermented using Racillus

subtilis for 9 days, SF10, 2. brevitarsis seulensis larvae fermented using Racillus subtilis

subtilis for 8 days, SF9, P. brevitarsis seulensis larvae fermented using Bacillus
for 10 days.

Values are mean*SE (n=3).

¥3Values with different letters are significantly different at p<0.05.
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T2go] o A HEIt & o] FojP oM, Tl F
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H)s=g A7E YepfiQlo

wE ZHo|ELel Native-PAGE ¥ SDS-PAGEO

&L, %%‘ weAE n el Ak 4‘811/\1‘3& 2o ahe
o B Ao wag uel BaE guldol
e BAEAT wlo] T 2 1w o] RIS

Native-PAGE= 7|95 slo] Hlm 4] g Z3KFig. 2A),
B subtilis® W3 Fulo] B A wE 39 A
2 ReEo] S B3 A] HolA] ¥ Zlo
2 Ueiytt) Fol| £U4E B subtilis® a3 ol o
M HES FoaH i allEo] AiEAksl | Azt

Lowry
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Fig. 1. The protein content in aqueous extract of Protaetia
brevitarsis seulensis larvae fermented using Bacillus subtilis KACC
91157 according to the fermentation time.

SN, P. brevitarsis seulensis larvae fermented using Bacillus subtilis for O day; SFI1,
P, brevitarsis seulensis larvae fermented wsing Bicillus subtilis for 1 day; SF2, P. brevitarsis
Seulensis larvae fermented using Brcillus subtilis for 2 days; SF3, P. brevitarsis seulensis
larvae fermented using Bacillus subtilis for 3 days, SF4, P. brevitarsis seulensis larvae
fermented using Bacillus subtilis for 4 days; SFS, P. brevitarsis seulensis larvae fermented
using Bacillus subtilis for 5 days; SF6, P. brevitarsis seulensis larvae fermented using
Bacillus subtilis for 6 days; SF1, P. brevitarsis seulensis larvae fermented using Bacillus
subtilis for 7 days; S8, P. brevitarsis seulensis larvae fermented using Bacillus subtilis
for 8 days; SF9, P. brevitarsis seulensis larvae fermented using Bacillus subtilis for
9 days; SF10, P. brevitarsis seulensis larvae fermented using Bacillus subtilis for 10
days.

Values are mean+SE (n=3). “*Values with different letters are significantly different
at p<0.05.

U3} THO). SDS-PAGEE ©]§-3t] ERlstarzt
il EApeFe] e el EE wHlole] HE
Fejstr oz Bld 4= glr}. wHlo] £ 3 BE

% SDS- PAGEE zb]oﬂ?c 3lo] Thal A WjEl S

ool ox o G

Bl o K dr l->

r{m o mlm

67.4 kDa, 31-45 kDa, 21.5-31 kDa, 14.4 kDa2] HLH_EE 2‘01
g o, HE wlo] B4 3d AHRH 7]1E wmHo]
7} 742 3 9\}\:{ WMe= #2e 4= IQlY) o= B subtlis
o] thlal Kaj Fho ./]oH R Bl Aoz Hoyzl
t} 3, 23 AAR 3 AFoA B subtlise E S
ol B2 7|7t whet ol d sjel S e Ay HE

7|7te] ZAegE chilld W=t g5 287t = A
o} vls=3t 7 ?_Sc;b% 1jr(9) wh2bA] ﬁ“% o|Z2 B subtilis=

£ #=y 3igE &
AEES ARt o B, 37104, 54%
2% W3l 5 oy S35 A=enelA *LO}”7] el #Rale
g Bioll 222 WY F A B Fu IFLE
THEA " o] & Fol dEAd F41(-0H)E A L
U FeHlEe A2 g £2Eo] = 23 AR
E 2229 stz ekt A% 151 28, gtsl, gk
Al 5 O3 75 S 7HTH23). B Aol A ARgE Z
o] ¥ ol dtg o] Eut zﬁg«] polyphenolic
compounds &S =% 3F AZH(Table 2), wHo] B +&

o

£0] 9.89 mg/100 g °ll H|a| 7 FWlo] ¥ FEEL
Bt 2826 mg/l00 go 2 LFE] os] < 3ujrt

polyphenolic compounds F&Fe] ol &g 2, 3 A}
THlo] B FZE)A] polyphenolic compounds 717 iﬂ]
Z7tetslem, 59 A} 4 E wrlo] B FEEAA =
polyphenolic compounds &#<& E o, o] ¢ g 7 Hl'
Fole 794Q Wisl= §ITH(Table 2).

Zalgo|E Bt
AAGFASAQ FegE o]l =Ex
AHEE EEE e
& o=
7 3 ATH24). Ei}iiﬂ = &S 543 AN (Table
2), wHlo] ¥ FZE0] 724 mg/100 goll vl 2k o]
Bk 2280 B 2203 mg100 g O& E Ao Hla)
et ol = gheFo] of 3uf o} FTleIsith HE 1Y
2} 14.20 mg/100 golA & 39 2} 24.82 mg/100 g &
7V HA8 Sk %S B, o|F2E fo4
WHsle= gtk 2g A4t Sl wet SetE 0]
FFE FoHo g FU1e Ao AlsHr,
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Table 2. The concentration of total phenolics and total flavonoids compounds in aqueous extract of Protaetia brevitarsis seulensis larvae
fermented using Bacillus subtilis KACC 91157 according to the fermentation time

Composition” Total phenolic compounds Flavonoids
(mg/100 g) (mg/100 g)

SN 9.890.17%% 72440.16*

SF1 17.94+0.77° 14204035

SF2 25.1420.46° 21.10£1.13¢

SF3 25.99:0.55% 24.82+0.70°

SF4 29.94+4.10% 21.85+0.93¢

P breularsis seulenss SF5 32.1240.58° 24344087
SF6 31.59+0.60 24.89+0.09°

SF7 31.23+047% 23.02031°

SF8 31.410.32% 24.90+0.97°

SF9 29224007 21.18£0.09°

SF10 28.05£0.22% 20.070.85'

SN, P. brevitarsis seulensis larvae fermented using Bacillus subtilis for O day, SF1, P. brevitarsis seulensis larvae fermented using Bacillus subtilis for 1 day; SF2, P. brevitarsis
seulensis larvae fermented using Bacillus subtilis for 2 days, SF3, P. brevitarsis seulensis larvae fermented using Bacillus subtilis for 3 days;, SF4, P. brevitarsis seulensis
larvae fermented using Racillus subtilis for 4 days; SF5, P. brevitarsis seulensis larvae fermented using Racillus subtilis for 5 days; SF6, P. brevitarsis seulensis larvae fermented
using Bucillus subtilis for 6 days; SF1, P. brevitarsis seulensis larvae fermented using Bacillus subtilis for 7 days; SF8, P. brevitarsis seulensis larvae fermented using Bacillus

subtilis for 8 days, SF9, P. brevitarsis seulensis larvae fermented using Bacillus subtilis for 9 days; SF10,

for 10 days.
DValues are meantSE (n=3).
% tValues with different letters are significantly different at p<0.05.

( A} SN 5F3 SF6  SF9

(B) kDa M

P. brevitarsis seulensis larvae fermented using Bacillus subtilis

SN SF3 SF6 SF9 M

200

116.3
97.4

66.2 -
45

31

14.4 -

6.5

Fig. 2. Electrophoretic patterns in aqueous extracts of Protaetia brevitarsis seulensis larvae fermented using Bacillus subtilis KACC 91157
in according to the fermentation time using native-polyacrylamide gel electrophoresis (A) and SDS-polyacrylamide gel electrophoresis (B).
M, standard proteins marfer, SN, non-fermented, SF3, 7. brewitarsis seulensis larvae fermented using Bacillus subtilis for 3 days, SF6, P. brevitarsis seulensis larvae fermented
using Bacillus subtilis for 6 days; SF9, P. brevitarsis seulensis larvae fermented using Bacillus subtilis for 9 days.

The molecular weight markers: myosin (200 kDa), [B-galactosidase (116.3 kDa), phosphorylase b (97.4 kDa), bovine serum albumin (66.2 kDa), ovalbumin (45 kDa), carbonic
anhydrase (31 kDa), soybean trypsin inhibitor (21.5 kDa), lysozyme (14.4 kDa), aprotinin (6.5 kDa).
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Fig. 3. DPPH and ABTS radical scavenging activities in aqueous
extract of Protactia brevitarsis seulensis larvae fermented using
Bacillus subtilis KACC 91157 according to the fermentation time.

SN, P. brevitarsis seulensis larvae fermented using Bacillus subtilis for O day; SFI,
P, brevitarsis seulensis larvae fermented wsing Bucillus subtilis for 1 day; SF2, P. brevitarsis
Seulensis larvae fermented using Brcillus subtilis for 2 days; SE3, P. brevitarsis seulensis
larvae fermented using Bacillus subtilis for 3 days; SF4, P. brevitarsis seulensis larvae
fermented using Bacillus subtilis for 4 days; SFS, P. brevitarsis seulensis larvae fermented
using Bucillus subtilis for 5 days; SF6, P. brevitarsis seulensis larvae fermented using
Bacillus subtilis for 6 days; SF7, P. brevitarsis seufensis larvae fermented using Bacillus
subtilis for 7 days; S8, P. brevitarsis seulensis larvae fermented using Bacillus subtilis
for 8 days; SF9, P. brevitarsis seulensis larvae fermented using Bacillus subtilis for
9 days; SF10, P. brevitarsis seulensis larvae fermented using Bacillus subtilis for 10

days.

BHT, butylated hydroxytouluene (0.05%).

Values are mean<SE (n=3). *Values with different letters are significantly different
at p<0.05.
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Table 3. Reducing power in aqueous extract of Protactia brevitarsis
seulensis larvae fermented using Bacillus subtilis KACC 91157
according to the fermentation time

Composition” Cu reducing power

1.00 2.69+0,04

0.50 2.48+0.04°

BHT" 0.10 1.49£0,04¢
005 1.05£0,05°

001 0.39+0.02°

SN 032£0.01

SFI 0.40:0.01°

SR 0.43+0.00¢

SF3 0.480.02'

SF4 045:001"

P bfcw'tlgvﬂgesezdemis SFS 046£0.01"
SF6 047£0.01"

SF7 0.5020.01'

SF8 0.5020.01!

SF9 0.500.02

SF10 0.49+0.02'

"BHT, butylated hydroxytouluene (0.05%).

2SN, P. brevitarsis seulensis larvae fermented using Bacillus subtilis for 0 day; SFI,
P. brevitarsis seulensis larvae fermented using Bacillus subtilis for 1 day; SF2, P.
brevitarsis seulensis larvae fermented using Bacillus subtilis for 2 days, SF3, P.
brevitarsis seulensis larvae fermented using Racillus subtilis for 3 days, SF4, P.
brevitarsis seulensis larvae fermented using Bacillus subtilis for 4 days, SF5, P.
brevitarsis seulensis larvae fermented using Bacillus subtilis for 5 days, SF6, P.
brevitarsis seulensis larvae fermented using Bacillus subtilis for 6 days, SF7, P.
brevitarsis seulensis larvae fermented using Racillus subtilis for 7 days, SF8, P.
brevitarsis seulensis larvae fermented using Racillus subtilis for 8 days, SF9, P.
brevitarsis seulensis larvae fermented using Bacillus subtilis for 9 days; SF10, P.
brevitarsis seulensis larvae fermented using Bacillus subtlis for 10 days.

YValues are meantSE (n=3).

%%Values with different letters are significantly different at p<0.05.
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Fig. 4. Fibrinolytic activities in aqueous extract of Protaetia
brevitarsis seulensis larvae fermented using Bacillus subtilis KACC
91157 according to the fermentation time.

0, non-fermented; 1, fermentation for a day; 2, fermentation for two days; 3, fermentation
for three days; 4, fermentation for four days; 5, fermentation for five days; 6, fermentation
for six days; 7, fermentation for seven days; 8, fermentation for eight days; 9, fermentation
for nine days; 10, fermentation for ten days.

o, o] B gl kg 1, 2 A HE wlo] B
FEEAME 24 &a 240l YehdA] &gt 7]1E9]
uto] A oy FEEClA el AT EH gl

: A Bl 2 e

= 0 A= BEATeD. meb dE we]
A &8 B4 e 2te BE S &) S8
Me #Ha 3de] 2g 7Izte] ad Aow AlrdTh

HepG2 Il ZtMZollM SMX|E

2 g o] B¢ FEEY
A Ao 3t A 85S Lol 9135le] HepG
THA| ol 4382 212]8FaL Oil Red O A 2Fo 2 =W}
=4 55 B2 9 339 A= Fe 59 2ok g3es
A2)slA] e T vlwsle] &3-g A2l AlE
Y A4 o] oF 305.76% S7lete Ao E E1E <]
o o] wHlo] ¥ gl Wby wjo] Bl 255 A7

Rl
BN

RS ul fold oz Fadhe Ao 2 YETHFg 5A,
B). 53], #Hlo] £ FEET H|wste] 1Y€ A} #E #
= }74A] 2+2F 22.01, 22.93, 77.98,
86.23, 68.80, 70.64, 76.14, 66.05, 63.30, 2 70.64% 7}
2o AE W $AAA gdaFS B thFg. 5B). ©1 & F3
Ug go] B FEELS WE 3Y AHE] HepG2 QA
A L3 FHAA F4 JARAE
3 ole wEISTL BEojur e
< W37t fle A o= et Nardelli 5+(32)- taurine
ofu|izAke] AF 7} H|wk FH o] EF XA S A=
AL Folslgl o, Wu 5(33)2 Zgld|mo] FH3 w
FEEo] A7) AA A A 2 S o
2 Hasith B A7dze dlo] B8 358 vl
HE wrlo] B FEEAA T Felvs B S kol
o] =9k Table 29] Az} FAMSE A4S YeERAR
th 719 AFRuE} B Ao A9ES FFs
HepG2 Q1A| 7HA|FEoll A g o] Btk 350 Fwo]
P FEERG 43S 45 A4 F4 dA8W} =2

e

%

N

B B EPfuls SOl o8 SAEFA HeE Hele
A0

Table 4. Fibrinolytic activities in aqueous extract of Profactia
brevitarsis seulensis larvae fermented using Bacillus subtilis
KACC 91157 according to the fermentation time

Fibrinolytic activity (unit)

Composition” Unit

SN 9.89:0.17%

SFl 17944077

SE2 25.140.46°

SF3 25.99+0.55%

P. brevitarsis SF4 29.94+4,10¢
Seulensis SF5 32.1240.58
larvae SF6 s
ST 3123047

SF8 31.41£032%

SF9 29.22+0,07%

SF10 28.05£0.22¢

SN, P. brevitarsis seulensis larvae fermented using Bucillus subtilis for O day; SF1,
P. brevitarsis seulensis larvae fermented using Bacillus subtilis for 1 day; SF2, P.
brevitarsis seulensis larvae fermented using Bacillus subtilis for 2 days; SE3, P.
brevitarsis seulensis larvae fermented using Bacillus subtilis for 3 days; SF4, P.
brevitarsis seulensis larvae fermented using Bacillus subtilis for 4 days; SF5, P.
brevitarsis seulensis larvae fermented using Bacillus subtilis for 5 days; SF6, P.
brevitarsis seulensis larvae fermented using Bacillus subtilis for 6 days; SF7, P.
brevitarsis seulensis larvae fermented using Bacillus subtilis for 7 days; SF8, P.
brevitarsis seulensis larvae fermented using Bacillus subtilis for 8 days; SF9, P.
brevitarsis seulensis larvae fermented using Bacillus subtilis for 9 days; SF10, P,
brevitarsis seulensis larvae fermented using Bacillus subtlis for 10 days.

DValues are meantSE (n=3).

%¢Values with different letters are significantly different at p<0.05.
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Fig. 5. Inhibitory effect of aqueous extract of Protaetia brevitarsis seulensis larvae fermented using Bacillus subtilis KACC 91157 on hepatic
lipid accumulation in HepG2 cells.

The cells were stained with Oil Red O solution and (A) cellular lipid accumulation was visualized by inverted microscopy (x200). (B) To quantify intracellular lipids, the
stained lipid droplets were dissolved with 60% isopropanol and absorbance of extracted dye was then measured at 520 nm.

BHT, butylated hydroxytouluene (0.05%).

Values are meantSE (n=3).

SN, P. brevitarsis seulensis larvae fermented using Bacillus subtilis for O day; SF1, P. brevitarsis seulensis larvae fermented using Bacillus subtilis for 1 day, SE2, P. brevitarsis
seulensis larvae fermented using Racillus subtilis for 2 days, SF3, P. brevitarsis seulensis larvae fermented using Bacillus subtilis for 3 days, SF4, P. brevitarsis seulensis larvae
fermented using Racillus subtilis for 4 days; SFS, P. brevitarsis seulensis larvae fermented using Bacillus subtilis for 5 days, SF6, P. brevitarsis seulensis larvae fermented
using Bacillus subrilis for 6 days, SF1, P. brevitarsis seulensis larvae fermented using Bacillus subtlis for 7 days, SF8, P. brevitarsis seulensis larvae fermented using Racillus
subtlis for 8 days, SF9, P. brevitarsis seulensis larvae fermented using Bucillus subtilis for 9 days; SF10, P. brevitarsis seulensis larvae fermented using Racillus subtilis for
10 days.
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