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ABSTRACT

It has been well known that grapefruit seed extract (GSE) have effects on the deodorization and a wide range disinfectant.
But anybody do not research about the decomposition-inhibition effect of GSE. The present study was performed to inves-
tigate the decomposition-inhibition effect of GSE by measuring the microscope and el ectroscope observation with passage

of time.

A total of 30 healthy Sprague-Dawley (SD) rats weighting from 230 gm to 250 gm were used as experimental animals.
One group that do not treated by GSE named control group and the other group that treated by 55% GSE named Experi-
mental group. Under ether anesthesia, right kidney was obtained. Put each sample in 37°C and humidity 80+ 5% incubator,
we obtained each sample after Oday, 1day, 2days, 3days, 4days and 5days. 4um of paraffin sections were obtained,

stained H-E stain and observed by use of a microscope.

Morphological change in tissue was similar to control 1day group and experimental 3 days group. Therefore, decom-

position-inhibition effect of GSE continued about 2 days and it protected necrosis.

According to above results, the author suggest that 55% GSE is an effective decomposition inhibitor until 2 days on 37°C

and humidity 80+ 5% conditions.

Keywords : Decomposition prevention, Decomposition-inhibition effect, GSE (Grapefruit Seed Extract), Morphological

change, Necrosis
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=3he] whov], 53] S4o] Zsted ALkl Aol gink.
olo]] whe} & &% v|=A], B|ASA, H3AA HA B
A% Fohy7] 913 A7} ks Az glor, o
F 9 AT L A w5t Helel Aol A9
4ol 9 AEFEEl A3 L BUsis A8

1 )} (Sundheim & Langsrud, 1995; von Woedtke et al.,
1999; Heggerset al., 2002)

AEFZEL A =222 F3 ARLS ascorbic acid,
ascorbyl palmitate 2! %2 flavonoids(glycosides, naringin,
naringenin, quercetin, kaempferol, hesperetin, apigenin)-& =
ghsla 9)= & o]t} (Reagor et al., 2002; Brzozowski et al.,
2005). A2-3==%& 4] ascorbic acid, ascorbyl pamitate @ =
g Fo) B0 vl 9 Uy vldEe] Azes
Alxze} sk, 24 B4 As) gl o8] nEEdE et
Hiw, LD50gke] 2,900mgkgo . clalel 7e] 4ol gint
A wEel 22 AE, ol 8 3 o) nEd Abg
=o]x] kb (Kim et al., 2005; Park & Kim, 2006).

2}%—.— 59 F2 AR = 3phtel naringing Al Z5A]
& oalshe, v Fusisky wobdel g
3 Ashhg-g she B oeln glom, AT
Mol el oA, dzme) o 94 24 A% F A
2o 2% 23ty 3k9iuh(So et al., 1996; Zayachkivska
et al., 2005).

AgFEE-> 8000 F2] A+, 100 5] FFe], DA
Z 9 o Z 7| 237t slgol EF e, o] 3t
$9E g AFFEE] S AzHEet Al
Zgste] whe HIslm Al ZA7)He wrog §eAA A}
=HA7)7] WjEo =z iz 9le}(Cho et al., 1995; Cvetnic &
Vladimir-Knezevic, 2004; Kim et al., 2005).

o3} 7o) ABFEEE] 25 9 Hmop] mfel] T
F7} AEold fAT QA 27 pofeld] et 9w
Holl A AT v]ulT Aol ABFETo] Fa)y
WA m A MZHs) Azt 9, 2h B A
%oﬂ me BEEsE ehi 2 QM] 2 nExst
a3 Aoz Atmdd upebd 2 ATelAE B3t
AR AL ol g3te] Bolo] mhe 223 9 F27
Wt whes AaEs 070 TR Yo A%
2o pojola) &9} 1% P T2 WSS Avns

aoeh.
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AFPEE2E AF 230~250g Wole A7 852 Spra-

gue-Dawley (SD)A| 215 47 It mE
<+ dz2a3 APF(55% AHEFEE T AFEE 5
N Ze])o 2 o] 2S04+, 19+, 29+, 3U+, 4
A7 9 5UFoz sk 7 v} 5

o BE FES eher2 mpHA7] F E52] wWlAA (linea
Ao At} LEF FHE AFAU, o] F vl

A=ZE 7k

37°C incubatorel] Z+z+ do] x]z]s}
%E SASATE ARl AEFE
% A AE] Brkshel Aol
WA)she om, 19uket 134

g7 EAol x}%%%;— Sgole Braieleh A4
=

dxzza AYLE sld Fol Aol Al8S 10% NBF
(neutral buffer formalin)2 A A7) & EAFA Q] Wpo g
stebn w5 Aela dum A AR AR e
2% AES (3-aminopropyltriethoxysilaine: Sigma A 3468) =
Eetol=of A8E B3 o] F 2A P HAA gt
AL A7) 8 EEte]l =5 80°C oA 19 W23t

= xylenesl] 5%+ 2] F, <=4~ ethanolel] 5%-7F 2|3}
e} sekle] AAR Lehol=g 80°CY Axr|elA 1
71z A -

A Alge] & GAstr] flske] Hematoxylin(Harri's
method) &9 0 & 387} GM3lg T, 2= EoA| 2087+
A o] & AlzAS 94317 flste] EosinY £
o= 5E7} A & ohx] T2 B 587 Al
TE A7) 23 AEE 3 #L 173 (Olympus BX51, Japan)
of| A 200vH = 2319 v}

=t

Al 25 2.5% paraformaldehyde-glutaraldehyde (4°C, phos-
phate buffer, pH 7.4)ell 19 A4 s}ar, qlakekz=g-9 (4°C,
0.1M phosphate buffer, pH 7.4) o2 1584 23] A|X3l o}
5., 1% 0sO, (4°C, phosphate buffer) 2 1Y F A 3sl9it} 32
Ao] i AlE= Y ¢80z 23] AH3 F, ethanol
FE As o2 o431, propylene oxidez 2] gated
Poly/EM Bed 812 embedding mediume 2 w3} o}-g, 60°C
vacuum drying oven (Y amato, Japan)ell 4] 2 E<¢F =3} 4t
SAZ ek Zoll®l 228 ZubA 7] (ultramicrotome, LKB-
2088)% 1um 7|9 FZ=1bA H (semi-thin section)2- A2}



Hwang KSet al. : Decomposition-Inhibition Effect in GSE 327

3led 1% toluidine bluez. A sl BEgn| g oz A=s)
e} 5U R o] M 60~80nm= 2ubE RS A <sted cop-
per gridel] 23FA]7] )&, urangyl acetate2} lead citrate=
olF @Aste] FadAtEw]7 (H-7600, Japan) o= 80KV
oA A

bst
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1) CHz=

dz7 042 F2olME B9y (Bowman's cap-
sule), A=A (glomerulus), A =3 (convoluted tubules) 2 ]
55 o|FE HlZEEL A eyt HEHNT A
& W5 Apele] AAV} Wi T 9w Felo] W
A} (Fig. 1A). 12 2o Al wgabzniie) A7} waw
A717) AAkss s, AbEAle] Fel 0923 At e,
wydoz i(ecrosis)rt AAE 3 g el A3
o g And ) A7) A FRe] BRIy A%
3t 1, M =Fo] B4 A& €] (longitudinal form)= 2+
15191t (Fig. 1B). 2222] A%, A7AS P 543
3 Qglont, meRFU AAL FEar) e glar, A
£ =g o] BREgon AR JulE TRY 5
2ol 12T Alwat W Alzao] HAHA ghokow], tx
2 19780 6% 0419 Pez 22509 (Fig. 10). o
T 3= BeRtErue] e skAE] fAEA
ARFA] HA] 8] g o] Ml EALe] AA g Heo]
T WAEA] At Al el M= N ZALe] HAZE AR
fAlEe] TR ojEdoen & 3k FAFA it
(Fig. 1D). 499 BFmus et AA7E 443
fAlEe] HelE E1l] o2l AFAl 2 Hle3te] A
= AHZALe] AAZE BT FAE ] ExjE oFde] HAH
ek (Fig. 1E). &, 547l M e B-ukFeu], ARA], Al
=3 g FHMEE] BF 33 Fe] 7] 2oz FE

& 4 sl (Fig. 1F).

Y

2) Ml
AL 1d2elMEe BeiFey, AbA, Aledt 8l
WA ZE o] 223} vR7IA 2 ¥ T2 I)Ae )

N
g

AlFz7t #AZH G F, By, ARAL e Bl
o5& o]FE AEEL dx 0 T4 Jdz &
ZFH QL Al =t Atole] A7 Wil 3] F3o]
[ A (Fig. 16). 29822 A<l o] rnexts
Yrk HFE A, A L] ARt FAEE et 32 FE
o] A= =F Al A4 Fele FAE R Al
LdE ol F= AlE7E b7 ARl LM F o

A eh, 223 Andt Abolol] Aol Al Ael
g15) 91k (Fig. 1H). 3979] A9, weuFuiu)e] Jeje
H3ts) PRY 4 e AFAE 2075 4418 Hee
gelsglont Feig Fefe] TR ofeisleh =3 A
Azt el PRI A ) 9L A3 BAlslele
o AEEe] WRy FAEe] Mz Pule FEs
7] ofeisle(Fig. 11). 4239] A$elAE BewFre)
el ol TPss ATAA Q5 de) Helzgle
R A 339 Al BRI = 2] A
wBe) AAZ} B A7) Aasiie (Fig. 1)). 9, 59
) AN E Beure, AbTA|, At % T
el 4QzelA HAH Askel fAlepl BAH
(Fig. 1K).

t 553 9] A= (podocyte) 7t HEE I EAE
o MzE7]= MEA AT YxFE7] (primary foot pro-
cess) ¢} o] x}=-7] (secondary foot process) 2 A EH o] 219
32, o257 Ee] Mo vho} mA 2] uheak(basd laming)
o] BAE o] glglon] w3l eje do] AAF o] FHEH
At (Fig. 2A). 1dFol M= viggte] AA4e Feles &
AFe] Ao, BEHozr sIFEe] gl AEA W
Azarz|fse] 237 F2HLUS 53] v EZ=e o}
735 FEH oz o] gIHHA mEZE=Z]o} HFEe]
SAHe] YoM E AAAET} $A ehda, =8 37
9 AzAe) d¥st $A5)e] A= glek(Fig. 28). 2279
A3 AZA W AZIV|REES BB 23He] YAE
THE 4 glslen, 48 nEZ=eels F3E 97
EAE o, i nEZ=eohe 9HA3] F3H e
H= 5] HlzAde AbfEe] HAHA. w3t B s
o] AZA}olel] AbxfjE o] FAE ST} (Fig. 2C). 3UFAAM =
Azt NZ247)38 5 335 A2 A A +
w4 olsich(Fig. 2D). 3H4, 49+ 2 5d7AM = 3¢
<3 AR oz EAEdEY, Azt W 24T
o] % BIHe] Az & AH TEHE & glglo
(Fig. 2B), M zA ] RS o) AFoz 75 A sl
o} (Fig. 2F).

Hx2d 0d 2] FEME AU N E2F2E 7K1 3]
[¢]

2) Mgl

AL 1920 E H22e] 0823 A9 fAlshA &
A=, A¥Hd Fee SR AbAleh Benksy
% FHA S AAF . =3 242 (podocyte) 2] o
2}-=7] (secondary process)e} vlgtst 8w AAL s} =
> &9 GyAe] 7k do] FeiahA BAF A (Fig.
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Fig. 1. Light microscopic observation
of rat kidney with passage of time
(BC=Bowman’s capsule, CT=con-
voluted tubules, G=glomerulus; A ~
F: Control, G~K: Experimental; A
=0day, B, G=1day, C, H=2days,
D, I=3days, E, J=4days, F, K=5
days). Scale bars=25um.
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Fig. 2. Transmission electron micro-
scopic observation of rat kidney with
passage of time(BL: Basal laming;
A ~F: Control, G~K: Experimentdl;
A=0day, B, G=1day, C, H=2days,
D, 1=3days, E, J=4days, F, K=5
days). Scale bars indicate 10um (A,
F), 2um(B~E) and 4um (G~ K).
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2G). 2979 AL, AR A L7 Tl 1o §A o] vlEd
WAL wpegke] %‘—T@ 1 537} EAE o, A AL wh
=ate] el Flshdnt w3t Az Rl myeinlike
body7} -9, A0 FEE G I8 S
I 273} "Ado] veh o), AAAQ He 1

AbetAl AAE QA (Fig. 2H). 34 el M= viggte] 29+
of uls] o8 FAHe] yehta, FEHor FIFe] F
S T2 ofEd ke HAT S Uik =3 A=
A7)0 53 @Ate] vebda, 53] 239 Alzar)
Eo| Az A= A= . 7%1 537} A3
o] AR R Ak Ee]
5 @A) gl o}, ke H}%}'ﬂ%ﬁr Lulo] F3}
A HZE A (Fig. 21). 39, 497 2 5] A9+
ZA7|REo] HEE $HH Az Pl 712 5
R, viEtEke] Y RE-S A FgEe] FHH S
Bglou), AAAQ wiEge] Feje a2 Exste] 3Y
:,V__g] o]:}\]._o‘ ;q.iL@- ‘}F‘ %M;} '7ﬂ_1_ _E_o]z‘s} o]:/\}_O_ tﬂz
+ 5dFIHE HgE2A 5HE AEAT|HE] M2 A
o] A= w9 A HAE A (Fig. 2J, K).
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rlr

¢

o )

At B BEA R AMSE T Qe djREe] EEh
4 Al FA o] FFate] ARg-kell Algte] Q)7
AR REAS 7R A A BER| O dish
7} &bs] APE T Qi) o] F At B St a3t
A A o] w2 AeFEE W A7t
AsHA A= 3 -

AgFEEel #3 AT et IR F AR
e Aol AR, I ERS 9 g ¢
r3 &3 5 A s At oz dEEe dA7EH
21t} (Shoko et al., 1999; Blankson et al., 2000; Keevil et a.,
2000; Tirillini, 2000; Zayachkivska et al., 2005). £3] #2&
ooz x H.pylori oA &7}2} 100% < suky) A
&A aaIr) w)e- A0y B E gt (Beaet a., 1999;
Brzozowski et al., 2005).

AEFZ=ELS Ay ABA F=Z=E=2 ascorbic acid, ascor-
byl pamitate @ flavonoid®] <%l naringing Z3tsl3 9]
= EAo|t}. AFE 3282 FAJ 82l ascorbic acid, ascorbyl
|Oa|mitateb S 2 WA B At A 2et
33, a4 B4 A3l 28l wE BEadrt =29, nain-
gin> Al 254 9 DNA 418 A8t w9 S 9]ska
wsoz I, PAF R FAEES dokw Q78
v} gloh(Kim et al., 2005; Park & Kim, 2006). A} 2322522
8004 &2 A+t 100e] Fo] ¥go] H A 29} oH =z

oﬂﬁr_&éﬂ'
dE 2 4 Hr ox

of

(o3
<L

82

¢

71 Zel &7} slgol #EEI o, o3 FLd &
TH2 AeFEEe] > Azbset Al

Z47|RE gtow fEAIA APEAT)7] djEo g oA
2l=} (Heggers et al., 2002; Cvetnic & Vladimir-Knezevic, 2004;
Edwards-Jones et al., 2004).

AgFEES REaI g A7 = go] RuE g)
o} Cho et . (1995)2 AHgFEEA AHd& FARIAR
njgog Fhast Ao Azet si¥a gl o] ul
ghost Beje] A7} Sd=™, 53] WA ZApte] A7)
& st =A AAE7HA AFEga skl von
Woedtke et a. (1999)- A} E-E2Z2Eo| MEA ofz ofe
%] benzethonium chloride7} &85 o]x glo] 3373 2 B
Z5371 =3 stgith Xu et d. (2007)-2 A4 237}
3 cHste] Bl REAZ ALgo] bssieha B
ow, Kimeta.(2005) % AHg-F&E2 10ppm o] A7t
AL LCoNAN 17U7HA] 57|14 AT 2 yeasto] AL o
Ashe x3e HAY 4 Qg sdek

A eS| AFe] £5A} F WA, ob] Al
Foll EASHE Aarle) GdF = AYste] ¥ oA &
= JeR= 7 (Dorn & Hopkins, 1998)¢)| ®]3] A 23
B AEAL B4 2 A4 u)aRe) Az Azl

ste] Je|a ma B4 AR 2Hgel &3t Joa B
qE WD } 1= 229 B wx BEEI et
T vHE A el

o 03—7—7? RN A AR AR e
we}l g 9 Ae] kg ) uigRele A o} @ 3]
A debgEEl, ol A2 371 B pe] S W v

97k hmpsle] wls) o)e] BHwI} wob) WEow
2} =) ¢l o} (Sundberg & Jonsson, 2008). F-3j 7} Z1s) Hej]
2t T2 AN dehtbe BoRde] 542 AFA (dlo-
merulus), ¥-$-9F5m 1] (bowman’'s capsule) 2 A =% (con-
voluted tubules) M2 W] o] 33} M| zAle] AA7} F8l5HR]
eror], 4amFhe ARG} Y $5EE @4 #
ZE e 283 AAEeA RFeA dE2 192l =
atete] AAAH Pehe FAH ddgdort yrHes
g =e] QN AlZEA W MEzA7|FHES] 57} FHEE
e} 53] mlmgeelole] Ay, pydoz wo] ya=w
A rlEgelol B Ee] S el A4}
7 e, £ 3319 A2 37k S50 B
A9 giek 2929 AsE AT O AEzs|REe Oy
+ &= %ﬂlg THE 4 dlslen, dF UlEtEﬂ
ob= 38 ste] EAsteont, BRe] v Ezeeo}
3] 2 He] HeTo] MEAe] AT e} FAg]
o} =3k 1) Aol Al ZAfe]el Ak ] FEF A=,
o] Azl= Hwang et al. (2008)2] o} 3} o|Alstal4 A7A
Hob akalA erder.



Hwang KSet al. : Decomposition-Inhibition Effect in GSE 331

<, iz 247
Ak Bk o
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el 597HA FnlskA &2
4 et oo} e A= Xuetd. (2007)9] AHEF2E
o Al Azl &7} BHdste] BEAIZHE A7) Ao o
72} Park & Kim(2006)] #H-g-F2Eo] F3 v]gE2] A
v 5}7o] o3 nEETE FAAGE A7AHe} A
2el= Aoz Alg =Y 2831 Reagor et dl. (2002) = A&
Z2ZTo] pH 552 AMA EAL 714 I3t A7
oA £7be ehiEka sinh 5, 24& ARAA AT
o) 2l Alsh Ao 245, ool delir uo
W Axs} Besteh agn AAReg Age) A4,
Haegel 19T deb e 2 5 el e
[e]

Ho“ °l

=

S BlEzeelel S Ee] el Yxnoln AU
7 A vehs d@4e] AfelME 3UFelA A
Sk ol gt A 22| HaljapA o] vz o] WA I}
FH 3 o] F gz oz FI7} o]l = Ho= FHQl
et wpetA AAEuA A1 2] 1953 f4)
g R b AldEY] 33U vd Aoz Alsdd
(Hwang et al., 2008).
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7} 9l A 3dE 249 et 2o 14+ =
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o] R A &= Ha 2 o]ifeleta IkEn T2 1
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