S EML BB ST, SA494E, 201448 121
Agricultural Science &
Technology Research, Vol. 49

Antioxidant activity and antimicrobial activity of a grasshopper,
Oxya chinensis Sinuosa

H.J. Kim*, S.J. Kang, S.G. Kim, JE. Kim, H.Y. Koo, JH. Park and H.C. Choi

Insects and Sericultural Research Ingtitute, Jeollanamdo Agricultural Research
*Corresponding author: hjkiml2@korea.kr

ABSTRACT

In this study, to confirm the physiological activity of the grasshopper(Oxya chinensis
Sinuosa) antioxidant activity, antimicrobia activity, thermal stability of the antimicrobial
substance, pH stability, total polyphenol content of the adult grasshopper was measured.
Antibacterial activity in accordance with the extraction solvent showed a strong antibacterial
activity in a mixed solvent of ethanol for the E. coli strain. Antimicrobia activity in 40°C hot
air drying and a freeze-dried condition was the highest and there was no difference in the
gender. Antibacterial substance was stable to heat and pH. Antioxidant activity of the
grasshopper exhibited a high activity in the 50% and 70% ethanol extract. Total polyphenol
content was the 12~17mg / 100g and there was not great difference according to the drying
conditions and gender.

Additional key words: grasshopper, Oxya chinensis Sinuosa, antioxidant activity, antimicrobial
activity

N = e A4S i
AREO} 314 ogow HY

HE7|o] &3l 25o2 Bol= oF 21~35

| 5=7](Oxya chinensis Sinuosa):= WH7]&= 3]
&
m ol AFS 8~109 Fof yepdth A 13 QITHPaek et a., 2010).

s, g Sl AREY|E @Fsked, & d=RE wEEsls Z1d WAL s, s
Bzl ol @ mto ol ok WHlE o] Aol i FEY AR A=sed =
e FE ua AR 9L HE $HOR, o §2 Fu PRAER olgul] Jrk HE|E]o|

MR e aEeE e
o

(6]
SRAR Aol o5le J1E AF 144



ga S APRe oER FERY 43 23
28 U NEAPERS aiiPark et a., 2006),
LPSZ g35o] 4% RAW 264.7 A|3zo] Hw|E=
7] ollghe #EEE Aestel Moo §9%
a5 gt d-XYoon et d. 2014), HHTF7]
AAEFS ARG G| vHE
F(Lee et al., 1987), Bv|E7] o] ol
B AXKIm et a., 1987) o] gloy Az
“*OM ey G7E 0EF Aol
AL AGEF HElFEsS B3
A5 AE AL 2ARE AR
HuEs]e] FEgulel Aol wE
shary 2 Gl thal EAFskAC.

>
Rl tﬂnr
TN
N
@

I

A

[¢]

]_

o
o)

3
=

-

21
Hu

g
0
I

A Agsd7led LSAADTeAA AR
o HHEr] e iﬁﬁ‘ﬂ@l -60C eflA] 4y
A& FANRE ARl 40Tt 60C &
ENELE] 4
%3t /\]

4

of
X

F

> ol op ol ok ol Rl

i lo
ny u
N -

N N
o >,
= gx
> )
oo N
oS
U
Tv"(’ ?LIIO
L E $: z
ﬁ >

Ir

é

c

2 1

wykshe] A AR AHshe,

FAHFF2l Bacillus
cereus KCCM 40935, Staphylococcus aureus
KCCM 11325, Listeria monocytogene ATCC
33139 IgoFAlat 3%, Salmonella typhimurium
ATCC 14028, Pseudomonas aeruginosa KCCM
11328, Escherichia coli ATCC 154892] 1324
3% AHetel AMgoiglch @ ASuiAE
nutrient brothe} agarE ARESch  HiR=
Difco(USA)A} AEL Felste] AMRBlgoH, &=

= g0 2 AJeKSigma-Aldrich Co, USA)S A&
i EgAoRS Fete] Mgt

HieH
od

w

1)

]]
(]

e =

7+ Al 10ge] 40| the 5%(hexane, ether,
ethyl acetate, ethanol, water)9] & §uj& z}z+
100mL A 37}ste] homogenizer2 wiafigh thg,
AelA 24 B i BEAA 35T T o
THWhatman No.2)3}3ic) o] & oS rotary
vacuum evaporator(EYELA, Japan)E 60T =&
AollA et w5 & F=81 dmLz 483t
WEA@C)oll HystiA Hagt se2 34}
o] 7‘% A AN gl 3RS SR =A] Al }\].
&

o
_,_.
_q

IR B3R gae uem 2 vy
06‘

2 2o A 33] 74]# jefsto] ARgsHt FatEA
AN AFE Fuuxs zhzto] LR
45 7]%8 vjAE petri dishof| 15mL ¥ B335}
o] SAA7]AL, 3%—% HiAE 242 SmL Al
5, 45C 2=8 Ao B}
ngRos Hylske] &

B
A N
stodnt. EF RAIRO] G BAL A
AH(Disc plate method) o2 =AJ3}4ck & 7+
Zro] F&&EL filter paper disc(8mm, Toyo
seisakusho, Japan)ol| A =7 & =24
|2 o A sholA] YAds I 2l oS
A@e Hublx) Eelo] ol WAL 0.85%
NaCl Eat AR SbajA Gdols 1Azt
37CollA

S AR ol o AR

- 20 -



7] 252 60~100C oA 20mim 7HAo =
eomim7lx| Axjelston taTet Zo| ahil
Hjx]  gxbHoR  Salmonella  typhimurium}
Escherichia. Coli9] AS-A8gks =435te] B
Hck pH e 278y fIste] wHIFT]
2522 0.IN HCIZ} NaOHO& pH 3~974
4 T AR LA B T, ThA] 2t
R7% 2% pHE F3pAAN 2 bgAT 5
Yo AeAS ZAste] nlwatgL.

OII

rSL‘ 1o N 4>1-

AL Bloise] o] Zolo] 2+ 2EE
of DFPH e 44 Bl Az A
= oAEwol AJZ 2mLo] 0.1mM DPPH-gol

”51
i< €

(dissolved in 99% methanol) 4mLE  7}35}a,
vortex mixingdto] 37°C 9] orxAoA] 3087t W
SAFE o] WhgNE  FmdRd=A(Agilent

8453, USA)E ARg3lo] 517 nmoj|A T4 =E =
Akt AR electron  donating
ability(EDA%) 2 =4stglon 33 vka AFst
o] Qe Avte Bk R UERgich

EDA(%) = (Abs control-Abs sample)/Abs
control x 100

Abs control : SAJTRH(EE vl
el e
Abs sample : Ag7(5-8] H7h ol

=

o

5) Total polyphenol && £

| 5=7]9] total polyphenol $HF 42 Folin-
Denis?] =iige] wet Adsiyeh & A& 59
Z|5}F0] 70% ethanol 50mL 2 $H7 %311, 34
3t & Folin A]2F 2mLE #7}ste] 38 $of 10%
Na:SOs 5mLE 7}5}a E3ksto] vhiA|zTh 14]

7F 3 ubaE A|okS S4Bt A|(Agilent 8453,
USA)E AREste] 660nmollA SF =5 74513
om ZFEA taning 7|FEoR ST

B R7] o Aol whE Pt )
Al Brbor ZAs9lon 1 A= Table 13}
L) AE el 65l i dEA A 2t
At et ool distel e
BAd, AzziERs 437z 4009 521
& 2AA Aol wen ool wE At

Solek FE8ullo] wE Pt B coli
745 ethanol E3Hguljoll A 733 et
ol= oilEP% FEE & ZZ“EE} =2
HI(Kim et a., 2011)9} Ux
- ettt AndeEste] diste] &
o] Uehne R ol AFEo] 4 of
Aol &7t Q& AR A7 =, YO8 RE
Aol vt e 4% Aletell digt Aol
tjuste] BiHE7]E 7HeAEe] HERR o8

=
=2
% 9l TRsae Selskic

ol
R ook 3@ AN I
oo T lo
v
o
=
o
rlr

mﬂ

F

S|

2. BRNEHO Y U pH Y

r2
oxt

HF7] ethanol F&&ol FEl U= Tt
=40 AMAET pHPEAE oty flste
S. typhimurium@} E. coli w-=gof tsle] A-#]s)
ohS 2% dif= Table 2, 33 ). GAE &
gelelie oot vlas] 2 AtelE HolA|
okgtom o]9} Z+e A= Wu|®=7| ethanol 23
=9 P Fo T E4YS &
tHKim et a., 2011). E3 pHO| BIF}E 0]
Aot YA e h2 et 2 2jo]S HolX]
of 74k ZAA7IelE R EAYE & o+ Y

2= 2

F[F

1
(o]

il

g2 v 3o

3.

=5
=

oo

FAFS}

—

it
0x

)

i

HH 5719 Aty 5742 digtilled water i}
ethanol-& ©o|83lo] &3 A]E°] DPPH free
radic A7%52 AP 1 ﬁr}h Table 4
o} Zrh wuEr|o] HAFEO S-S 70% ethanol
ZZ B4 90% olAte g R o FAlEl A
S HYom 50% ethanol ===, distilled water
=25 100% ethanol 325 A2 FAISIEH] o]

-21 -



Table 1. Antimicrobial activity of ethanol mixed extract from Oxya chinensis Sinuosa

Clear zone on plate (mm)

Microorganism Drying method sexuality Distilled 50% 70% 100%
water ethanol ethanol ethanol
Female A - - -
Freeze
male - - - -
Hot air Female - +? * *
drying 40C male B} + + +
S typhimurium
Hot air Female - - - -
drying 60C male . . - -
Freeze Female i * ++ *
drying male . } " )
Female - - - -
Freeze
male - - - ++
Hot air Femde + * + N
drying 40C male ++ + + +4+49
Ps. aeruginosa
Hot air Female - - - -
drying 60°C male B} . . i,
Freeze Female - - - +
drying mae - - - ++
Female - - - -
Freeze
male - - - -
Hot air Female - +* + -
drying 40C mae . + ++ -
E. coli
Hot air Female - - - -
drying 60C male . . _ .
Freeze Femae - ++ +++ -
drying mae R + + -

D - ¢ no growth inhibition

+ : a little growth inhibition
++ : moderate growth inhibition
+++ : strong growth inhibition

)
2)
)

w

4)
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Table 2. Thermal stability of ethanol extract from Oxya chinensis Sinuosa on the growth microorganisms.

Clear zone on plate (mm)

Microorganism Temp. (C)
control
60 70 80 90 100
S typhimurium ++ ++ + ++ ++ +
E. coli ++ ++ ++ + ++ ++

+ : a little growth inhibition, ++ : moderate growth inhibition.

Table 3. pH stability of ethanol extract from Oxya chinensis Sinuosa on the growth microorganisms.

Clear zone on plate (mm)

Microorganism pH
control
5 7 9 11
S typhimurium ++ + + ++ + +
E. coli ++ ++ + ++ ++ +

+ : a little growth inhibition, ++ : moderate growth inhibition

Table 4. Electron donating ability of ethanol mixed extract from Oxya chinensis Sinuosa

Drying sexuality Distilled 50% 70% 100%

method water ethanol ethanol ethanol
Female 58.51+0.23" 65.36+0.22 83.80+0.02 48.22+0.14
Freeze Male 62.85+0.25 63.59+0.09 64.92+0.05 55.05+0.06
Hot ar Female 65.01+0.38 77.090.10 94.9+0.11 37.2620.02
drying 40C Male 47.99+0.14 92.57+0.06 90.6+0.15 34.04+0.02
Hot air Female 68.40+0.22 76.04+0.36 92.71+0.05 64.94+0.07
drying 60C Male 76.61+0.11 82.44+0.03 70.65+0.11 62.68+0.26
Freeze Female 56.36+0.30 87.46+0.20 94.71+0.02 26.23+0.19
drying Male 37.99+0.23 90.2+0.05 94.5+0.07 39.09+0.12

Y Mean + SD (n=3)

Table 5. The content of total polyphenol from Oxya chinensis Sinuosa.

Total Freeze Hot air Hot air Freeze
polyphenol drying 40C drying 60C drying
Femae 3.45+0.01Y 13.07+0.05 17.59+0.04 14.06+0.04
Male 2.79+0.02 12.35+0.07 17.07+0.06 17.61+0.07

Y Mean + SD (n=3)
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