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Effect on antioxidant function of onion to reduce pesticides toxicity

Are-Sun You, Mihye Jeong, Kyung-Hun Park, Byung-Seok Kim, Je Bong Lee, Ju-Hyeon Choi, Ob-Kyung Kwon
and Jin-Hwa Kim'

(Department of Crop Life Safety, National Institute of Agricultural Science & Technology, 'National Institute Crop

Science)

Abstract : It is well known the functional foods are very useful to prevent serious diseases and promote
health. Therefore, they are often called as nutraceuticals, designer foods, and pharmafoods, etc. Most of
foods have diverse functions because they provide nutrients, energies and fibrinoid materials. When foods
are taken in the body, they promote the biological defense system against diseases through the supply of
the essential or healthy materials to human being’s organs. The mode of action and functional foods in
human body have not been clarified yet. Antioxidant is known as one of the therapeutic aids which can be
reduced pesticide poisoning. Onion has a strong antioxidant effect. This study was carried out to elucidate
an antioxidant function of onion by determination of superoxide dismutase in liver, lung, serum of male rat
administered by intraperitonial injection of 0, 2, 4 mg kg™ chlorpyrifos after administrated orally with onion
for 6 weeks. Damage of liver and kidney was also investigated by biochemical analysis of serum(AST, ALT,
BUN/Creatine ratio). SOD(superoxide dismutase) activity of onion-administrated group is higher than control
group. In liver and lung, SOD activity of onion-chlorpyrifos administrated group is higher than only
chlorpyrifos administrated group. BUN/Creatinine ratio of onion-chlorpyrifos administrated group was
decreased compared with only chlorpyrifos-administrated group.

Key words : onion, chlorpyrifos, SOD activity, functional foods
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FHURME falEEo] miAE HHEAE
g #Hlo] SUiEHT lom EAN AFEAZRA
005yl oetd =Re] AF4r) FAES Foke Y
o el 2 EELE 50.15%, TEAEL 87.8%9)
EAEE 23 gle Aoz ZAEAM. w3 ok
ZREER] 22 Q13 RAFHY FAE0) s}
I or FYPYFAEFABYLNME 1129 B4
o] FAFHAL vty B uslyrhEEsoiq
A, 2005). Lee 5(1998)L 5K paraquat) FEA] X|
SRZAZM  Vitamin C (Ascorbic acid), Vitamin E
(a-tocopherol), Taurine9} -2 2H3lEAY F5 S B
23152 Choi and Cho(1995)% flavonoid&-ol ]38k
paraquat F3ETAANE BBt FAEC 4
Hol e WA 7ISAHERL o83l FoEAS
3Ad F U 7Fes 18E £ 94 FHoleH
7158 TR f

4B olgste] FABHL Y 4 Yt R
A% "evt ok

Folole FUNBAZ S B9A0) ¥R
100 g7 015 mg) FFES JOm(Jacobsen and
Smith, 1968, Park &, 1998) £43} vIAYE F2]<x),
TP A BN 2243, AEH 29 4
He ke FEEH HEF flavonoids7) TH-E o
A THStavric, 1997, Block =, 1996).

3 ot quercetin 4’-glucoside, quercetin 4°7’-
dialycoside, quercetin  4’-glucoside, quercetin  4°7'-
diglycoside, quercetin 3,7-diglycoside, quercetin  3,4'-
diglycoside, quercetin aglycone, isorhamnetinmonogly-
coside, kaempferol, monoglycoside 52| flavonoid57}
FhREoidom olF 80%7F quercetin  diglycoside,
monoglycoside, quercetin aglycone 08 TFAE o] gtk
(Rhodes and Price, 1996; Seliapan and Akoh, 2002;
Fossen 5, 1998, 3%, 2002). Flavonoidse 34t}
R YL T R AF 2 AUE xgule
AIA G271 Qe 5, 2007, Michael 5, 1993).
FEF Wl flavonoid®] FEWIPE AN =@
de} F duke] 4 flavonoid FEE 60 mg kg’
M 1,000 mg kg'e} WHE vtk sd, A
< 71 me A= 53] flavonolFo] o}
2565%% B2 o] FHrE slon o5

3wt 5473 25 223

A, FFol wat g xtol7t vk flavonoid
Al 7V FHEA EAlsh: 2242 3t
, FRAALE, Fhtoln ARy, AEAIRME, ahd
o]2hE, AAFHE, JLHAE E g T
I 2L uoke I 2 ofesty g4s Za
Aok Bk tHKeeling 5, 1982; Lewis, 1989). o}
A FASIEAS S Sl o8] dlslaie]
o] wobd AR oHM o ks A
< A 2Eg 2 o3 =48 A AS
Ao 2 Atadrh

Jtoll= flavonoid ool sulfrE EFE imino
compound?]  cyclaallin®]  SYEH . ol EHF
triacylglycerol, & A&& A= Z8o| 9lonH
(Teruyoshi &, 2003) I52H8-S 3= &S] quinone
reductase &4 Y& F7MIZItHNacoto 5, 2006).
Nacoto 52 cycloalliin®] ZA7FSA] AW F7] F 21
Foll 71 wo] E¥dvty Busdlych Uut QA
H=EAeS ke 849 BA3E v A ¥
o FHE FAUFERN o3 ALY HI9)
cycloalliin®ll &J3} S|Z2-EF7E Ut A7)
&do] Fasle AA=AE AAANE F Us
2 Alg€r

EAHEAIA2005)9 &J3HH  chlorpyrifost 7]
A AFARA uplde aA=gEE BAE]
A8t 2% A AFSE AHEE 3L Sl Chlorpyrifos
= AWollA cholinesterase E/4S AA|std AAHA
S Yozl ¥ olj@HEcobichon, 1991; Amitai =,
1998) 21715 AN, H7lseld, =54, H7184
=4 5% I8 HGomes 5, 1999; Thrasher 5,
1993). 715743 EAHES o83l o]2|3t chlorpyrifos
o] EAE A F UE ALE ditete EF
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i FFe =g 48 5E5VIE Zot AF
< A5} Chlompyrifos 95% YAIS com oil ol
o] A}g5}4T) SOD kity Sigmaite] AE-& 79
%301 MultiskanA}e] spectrophotometerZ ©|-8-3}<
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Algdl A3 6 7% 3 Y= 5 3 SDA(R
HAFEFE, 8 79 €1 FUY 31+
AT AFS7PE AAER) A% FENE 2
2 % 109 AR B8 AR Se
2% 2382C, AEE 5545%, BYwt] 1247 2
ZXT 200300 LuxollA] polycarbonate =8 AFSARR}
(BRAZIAVIAL el Wol ALSsIden Alg717t
T ARER ALEGERL ) 2 2R REAEE
E, 2 rde s dFE AL 7Yd ARR-3)
[k 8= FETE AREO] FFII

NEEE F0

ABEF 10mt e 6579 A A=o] YHE 10
ml kg'o2 F 3 3 655¢ AT FAsAk 4
< HF7IE2 B4d5te 4FE TRy Fo A
308 ool A3 65F vpAE g3 £ |
AIZE F 0, 2, 4 mg kg’ chlompyrifes® 27 U] £
3l Y 2L AAEITH

SOD (superoxide dismutase) =&

A BigWea APste] 3000 rpmollA 158
7 AR 8Fe Bk 1 He 5%
9] 4 v 8-3F2] 0.2M sodium phosphate buffer (pH 7.4)
£ 37¥8t homogenizerZ T2 8}5}] 6000 rpmollA]
3083 ARSI AEds FSAT.  Nitroblue
tetrazolium(NBT)S  AM8-3F= 713" ¥H(Peskin - and
Winterbourn, 2000)& ©]-8-3 SOD kit§ ©o]&3 uhe-
A1FT}. 96 well microplate] A|S 20 plL9} WST
working solution 200 LS ¥I 4 & enzyme
solution 15 pLE dilution buffer 2.5 mlZ 3}43)
working solution 20 pLE& @31 4]t} 37°ColA 20
#7F incubationdt ¥ 450 nmollA] microplate reader=

FY=E ST, AdAe Tew 2o

SOD activity = {[(blank 1 - blank 3) - (sample - blank
2))/(blank 1 - blank 3)}x100

blank 1 : Distilled water 20 pL

blank 2 : Sample 20 yL + dilution buffer 20 plL

blank 3 : DW 20 pL + WST(water-soluble tetrazolium
salt) working solution 200 pL + dilution buffer 20 pL

SHMSISHEAM

ChironA}®]  AST(aspartate aminotransferase), ALT
(alanine transaminase), BUN(Blood Urea Nitrogen),
creatinine Kit-& ©]-83}] Express plus I EAA3}st
712 FBEE SHSIY T JYV3EE
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E3EAE AN =k 71T B38aT)
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AE 58 7HIA 3 ¥heste] ARt 018 93
ok dEAHQ] FHMREE FHSAIE BZ
©), FRIETFAE0). Sto|=54 HZHOY), Y
F2H(10,) Fo] UTHcamillo F, 2000). THFSH &
33 89, dg 9 Aol WM, F;, 7MY
& AFAFA, g, N7, FEFE, el
PCB, WESI}E, &, A2%E, 44 T Ao
EEHAY 2EHS 34T F, JAE e AT
ol Aol B4ke ol F43] F7I15HA Hol &
9] gl Bdo) BHMAE ¢H) AANA X
3P ©ck =3 oW Aol A gAY =} 3
Aol me} FUSE Bl HA FojEe] EAME
o4& W ok F 2 F5oN T
B3] S71IAY B4 75 AstEE ol <3
59 AE 3 AAEA] TS Lol 24T 9
T A g =3} 3308 oA = Aotk

SODt=  hydrogen peroxide$t  O,01A]  superoxide
anion(0;) & EZABs=H 7P ToF FFEs
& 3helch Aiel soD RS PSS W &
o] T A free radical & BEAIAIE P43}
4ol & ez £ 4 itk WA soD 84
o] ¥ BY 54L& #AIE AWt #A veht
E 0% B & ok
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224 24=0| 2} 2 chlorpyrifos 042 SOD
&

SoEAEAT S U2FEY vlwdge WY 1)
A SOD #40] 6.5% A UERtoU SAIHS
2 ool AUt $EA+chlorpyrifos 2 mg
kg', 4 mg kg' FOTS PFAT FAF 7 H]
T3IHE W) 7HA SOD Aol 22 168%, 3.3%
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Fig. 1. SOD activities in liver of male rats by administrated with combination of onion and
chlorpyrifos (n=60)
2000
£ 1600
I
o
o 1200
E
2
> 800 |
[&]
(o]
S 400 |
w
0
Fig. 2. SOD activities in lung of male rats by administrated with combination of onion and
chlorpyrifos (n=60)
Foirs U2 vwslgde 1l SoD 84o] 54% SS90 EEA o3 FAIEIY olFold A
A JePtony, 2 mg kg' chlorpyrifos 7oA E SOD9] &4l 0}7‘]71 | 2 Holch
95 Foa Hs) uEHS Fog FollA SOD 83 F SOD & AT AT 3) FAE
2Ao] 9.8% =) o Jupds FofFolx SOD E/4xte)7t e
4 mg kg' chlorpyrifos F-ofTol M utel 3 A 92gtom 2, 4 mg kg chlorpyrifos o) 2%
Folg o4 SOD &Aol zo)rb fIAtk ol Supel A Foddt TollA SOD B4o] 747} 13.3%,
chlorpyrifos Foo] & wf dulol| i a3t 9.8% A YElHTE 45 Fo3tgS o 1L #H F
EZo] HoA Zgsh=d o] M ET &t SOD &Aol ZolE & 4 U BH FolMe
"ojx SOD9] FirE8-2 FA V) wEoE A} SODEAol| =ol7} §leS & 4 Ue=dl soDY 2
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Fig. 3. SOD activities in serum of male rats by administrated with combination of onion

and chlorpyrifos (n=60)
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=321 siE0| 2T} XU chlorpyrifos S22 ALT &
AST &4
ALTE GPT(Glutamic pyruvic transaminase)Z}i 5 A}

C : chlorpyrifos, O : Onion

S99 obvl=it 4o Bolshe Aieltk 7 B
B71) EAE AT GRO T fFET AST

+ GOT(Glutamic oxaloacetic transaminase)Bti1 % ARE
Hu opmlxit AN Bolshe EAEA 7L AG
4L, A48T EAPTE ALTS} ASTE )5 2
Ab AEE AREEGL 9low gRid oz AST7} ALT

Ho}h g 749, 89, AR o] & w ALT,
AST X7} F71%ick ARte] A9 A4X< GPT
525 UL, GOT 5-35 IULE %ﬂ%x] ATk
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Fig. 5. AST in serum of male rats by administrated with combination of onion and
chlorpyrifos (n=60), * C : chlorpyrifos, O : Onion

ALTE 4% 2T 4) dugd o5 o7
o] thizTel HIE 86% W2 FXE HPOY
chlorpyrifos 2 mg kg’ ©5% FoTRG duiFda
A FAZ FAAM 95% B B}, chlopyrifos 4
mg kg’ OF FATnn GuEds Eod P
82% ©l YA Yelgth

ASTE AT AN 4) PIFY T

chlorpyrifos  FoiFoll ®3] 129% =4 Jehdch
AST, ALT 727} Zase B3 UehiR] Yo} &
HE5Y FAR QF T I ARE B 5 Y%
2w chlorpyrifosoll I3+ 7FEAJo] EFAEw e
L {h

=24 S4=0| 2T} K chlorpyrifos 02

45

40

35

30

25

BUN/Creatinin ratio

20

15

10

oot omo"

)
o0 ol %o ngl‘(xg
O—\'

V) V)

G
4ol ¥S  qol¥®
O—\'

Fig. 6. BUN and Creatinine in serum of male rats by administrated with combination of
onion and chlorpyrifos (n=60), * C : chlorpyrifos, O : Onion
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BUN/creatinine ratios 4% A¥21E 6) W&
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24.8% A ERTE
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A+ Wslsich ojelr] BUNF creatinineS ZHzh 4=
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gt

AlEre] A% AAX= BUN/Creatinine ratio 10:1~
12101tk 94 28, 87 99, 749, 9 9A
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A gdgo] 14T W2A 84 AR, 13
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ANxe PAFo| ZAidh= 8-S HolA| gstens
BUNjcreatinine ratio”} $7}8ke 739 4] 540
Uehbe Ao g #9slit). webA chlompyrifos ©5
FojHT} Juiel § Tl B9 Aol 5
£o] dojuf= Aoz AlEHUM s 2EH2X
o BkgEE AdE TiEE Arvig g2y AR
L& AWR7 F =3 2EH2) 3 =3
st 7B & A2 g8 dtkSchmerold and
Niedermuller, 2001). Park and Kim(2005)< ratoll 43}
AL T3 A AFoIA DNA 4o oigh =2
FTEAE JeRAta RusgEd o)) o) 18 6
e FER g &Y RHE
cycloalliin®l] 2|8+ S|E2HE F7HE st YoiE F
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