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Abstract

The Ulmi cortex extract was prepared using various solvents to investigate the availability as a natural antioxidant.
The extracts were added to lard emulsion and the antioxidant activities were compared. The extract that had a greater
antioxidant activity was fractionized. Then the antioxidant activity and substrate specificity of the fraction were
examined and optimum concentration of addition was determined. To observe the antioxidative effect of the fraction in
vivo, an inhibition rate of lipid peroxidation from which might be derived was measured using a microsome in rat’s
liver. Among the extracts of Ulmi cortex, the extract from water had the best antioxidant activity, and the addition of
005% (wjw) of ethyl acetate fraction showed similar antioxidant activity to a synthetic antioxidant, butylated
hydroxyanisole (BHA). Ethy! acetate fraction (0.05%, w/w) also presented the antioxidative effect in lard, soybean oil,
palm oil, and com oil. The inhibition of lipid peroxidation in liver microsome showed greater in the ethyl acetate
fraction than caffeic acid in both nonenzymatic peroxidation (Fe™fascorbate system) and enzymatic peroxidaton
(Fe""-ADP/NADPH system).

Key words : Ulmi cortex, antioxidant activity, edible oil, liver microsome

tH12). 538 A A Fiske £ gGride) o
st ARHEE A R FHo2 XA

M E

A g At FAE 7 me AR F9
o= Aubae bzl Ad3E Uz d5AHbaln
A4 vlgvie] £48 JoH AF TAL A
2 ®ok onjel, 4kgel o AAHEE o8 FF9
alcohol 77, aldehyde$, ketoned S92 43} AAEESo]
AA Yol DNAS &A1 A 48 fdiE &)
o, Ax9 3oz Ado) e Aoz FXn 3

Corresponding  author : Kyong-Haeng Lee, Team for
Radiation Food Science and Biotechnology, Korea Atomic
Energy Research Institute, Yusung, P.O: Box 105, Taejon
305-600, Korea

E-mail : 1kh5418@hanmail.net

= 2 HkgAe) ZAMAE] endoplasmic reticulum)
2204 F AR A Eolgle BXses) &2 At
o] st dozia ¢EA Uok3).

oje} 2 AtA ] ALE AAsH] HaliA AbaA
A@), A 2ADE), A Foke T2 e o
He olgd F loy, ojF de olgHm e W
HE IEAE A FX Akshke Aok &)
743 geol AHgdtn e AR E HAgaA)
91 ascorbic acid, tocopherol®} ¥AEALEIAIQ] PG,
BHA, BHT, TBHQ 5o} Qi) & 43l 44
A 22244 7149 # Fujgd AL AFA
1A 848 Asjsinzy Agde] A3 A

=

—373—



2 FABALREEAIA AT A4E (2000)

k. AT gYd adet ZFAH o)y 9
o ZRA AHEL oy o]E2 dA Wi ¢

AR EAM7E glom, QAR e 2
tocopherol & $HAF7IE 3 BEoEE A3 A4t

& AATYo] wa 7Hgo] wd do] girt. mebA
Zdele Bo gAstn g8 37 Hold HE
PASAE L] A B2 Gt FE 4F F
AEEE HIRat AFO,10), 4LHE(1) R HEF

ZH12,13) FEE& FoA &§ws o]foAx glk
Tl Umi cortex)= =UF9 39 EE 2HE
H, dz2g £8 A, I, RN, FHAEY
2 g3t 43 a3y} vk BI(14,15EHUL
o {9 Fols  A-sitosterol, phytosterol, stigmasterol,
tannin, A&, FAY FF Fol EAstL JBAEE
el AEo2E friedelind} epifriedelancl, taraxerol
5o ®el A6 § A A A A7t B
o] ojfolA] glovt fulnl2RE st HES B
B3z} AT g At obF A o]FoiAR] skt
oA B AFeAde A% F 4% Aol
Adeizl fae g3} G9-E HES] % 4F
L2 2% f89 FEEF FAd Arietd P
3 g% vwstz, st 84ol $F FEES
vz Bgslo galsl §47 71 Soldg &4
stgich = AU E Sane) s EnE A
ARy Y5t 239 2t microsomes ARSI f
¥ A 713} whgel g oA anE 28k

Mz 3

i)

2 A% ALY FuTE A TR AW
oA Fste} 15~20 meshz FAslo] Az AHz
uBsjel Agagon, X AR At 6
0N *2 - RASNAL, 7IE HERAFE ABE
g 7Skl ASHAT TP AYe] AT A

Z} microsome2 A|F o] 180~200 gl 65 2] Sprague-

Dawley] 33 #7& AH&34h
Sofe Rl %E-%% U EFEES 20 24
o BtAIBjE] A

4o F9s) 2229 AL fun AzP

Dof] 10u}ke] E, methanol, ethanol 2 ethyl acetateE
71zt Hrbste] 60CoA 33 BFFEIIn FE24E
40C Az 2xoM ¢bds] ZgAnsle fuly

2 AMNEE AT sty -4 3L A FUN
o] o) whet 3 10 g, FFHF 9 g Tween 803}
span 80(1:1, wiw) &9 lg& ‘31'—2}3}0‘1 10,000 tpmei A}
587} homogenizer(Heidolph, Germany)Z w233l ¥
NAgAo g AgEgon fulne 2 v FEE
2 005%(wiw)d H7Ela 0TAA 1297 AZsd
A 39 7tAo g 3}A+3HE-7Hperoxide value)E AOCSH
(18)°l w2 ZA3A. =3 AR de] Eed
@ -tocopheroli} BHAY 0.01%(wiw)® H7}sle vlm &
gstsich

Ao} AReA FitstEs s

23389 S8

9.5%9]%10% ©]E hexane, chloroform, buthanol %
ethyl acetate 59 S48 gEldle S8 AMEslo

Pu% sARz 443 52 G5 29
Y3 SUD PEeT §u REY BV wa
g 24890

Ethyl acetate £&E2 s s 51

fils] BEXZEZRE EIE ethyl acetate HHUE
9 Fxd 3 ANE 23] Ystd 003~

0.10%ww)7} J%E 7 (1N Wie) o lad
emulsionsl] F7}8te] 0TAAM AAsIHA H418E7}

o] ¥3lE A4k
ZE {FX emulsionoliM el ethyl acetate £
2 Z9| M3t &)

:10

AlFd A dA 78 4 AT AW 230] b E
Z], Z lard, soybean oil, palm cil @ com oil2 7|A=E
st o] BFEEZHE BHS ethyl acetate £

B 005%wiw)7t HEE FHReta 4 F(1ne
o me} FEAE Az 0T AAsEA it
g7l H3te Ak

2t microsomeollA ethyl acetate 2EE2|
xE npist ANEY £F
Ethyl acetate £ Z9] HlEAE AF #4135} 941G
A& Osawa 5(19)¢] =Hol wha} Fe'fascorbate system
oAl 2R84k = 50 mM Tris-HCIpH 7.5) 16
mLol] Alg-89 0.1 mL, 6532 Sprague-Dawleyd] 3
F F#AZRE HEF 3 microsome ¥E 0.1 mL,
0.1 mM ascorbate 0.1 mL ¥ 5§ mM FeSO, 0. mLE
7teted whg- A S AT
Ethyl acetate Y E9) 43 AA Hg B4
“.ADP/NADPH systemWo|A] &4}t & 50
mM Tris-HCl (pH 7.5) 1.6 mLoll A28 01 mL, 6=

~374—



S S)(Ulmi cortex) %29 F4+3) 84 3

#9] Sprague-Dawleyd] 83 FACIREH HEg 3
microsome %8 0.1 mL, 80 #M FeCl; 0.1 mL, 0.4 mM
ADP 0.1 mL 2 04 mM NADPH 0.1 mLE 7}t wt
LS zA AT

ZAE 2 systemo] WFENL  Esterbauer 5(20)2)
Wo) wa} F g3 37CAA 1417 wEAIF L
3 M trichloroacetic acid (TCA)$} 2.5 N HCle] &3H89
:1, vjv) 05 mLE 7}3F ¥ 3000 pmo 2 1087 o
ARal sigoh. AAY 1 mLE 0.67% thiobarbituric
acid(TBA) 1mL$} @3l B & FolAl 2083 7}
dale] WAz F Aoz WZAIA 532 nmellA
FFeE 243 g 2L Ao 9sid AE 7
235 qAEE S

Vi-S

A& 3 qAE& (%) = V—Vox 100

Vo: FAEY FBE, Vi dRNEY 8,

S: AR F3%

SAEN
Ao EAEML Statistical Analysis System(21)<
0]-&-3}o] Duncan’s multiple range test® £t}

ot g pE
20y FuHn FEE Y EFEEY 20) 2
ERRCEREE
2% v)E olgsle] fuln) FHEL AzxY ¥

lard emulsionol] 0.05%(w/w)E d7F3le] 60CAIM A%
A Bl i3l ARE S48 dde Fg 19
2o BAvkEe A%, ARzl F71Ee] g A
7 225 27kl AR 129)E 920 megkgl T
yepgtlh 28y fdale g 228 0.05%((ww)E
lard emulsiono] 713 7% FaletE9l AAE A4
31, 2 JAZAHL water>ethyl acetate>methanol>
ethanol F3E29 o2 etk olul Duncan’s
multiple range teste] 23, f¥la 8] FE25 Hrhe
I FH7EY] FAEEE BE AAVIZA #9)
2A7F AAHATHp<0.05). E3] FHuE ER ?%8}
o lard emulsiono] #H7}g 7F9-ole og 28 Hvt
O 438 dAER dATgE ¢ + Dt F
A% 129 o}F IFEIRE 182 meqkg L E Y
2351A1Q] BHASE #9&¢ Aot gAI(p>0.05),

tocopherol 7} TE F2E 7l uls] oA
GAo] 2 i3 Ao UL FUAT FH
50L& 34 F WMol fuiEy Fats A 4F
oA fujel FAo] FFF FHEY Fist FEo|
ZFaidn s B APo)A AHEF f95 F5E9
ghatsl grel GRSk Aot

—e— Control

—--0— Fthanol extract 0.05%
| —w— Methanol extract 0.05%

—gp— Ethyl acetate extract 0.05%

—m— Tocopherol 0.01%

—3— Water extract 0.05%

—o— BHA0.01%

80

=]
(=]

-

Peroxide value (meqg/kg)
-y
<

20

Storage period (day)

Fig. 1. Antioxidative effects of various Ulmi cortex extracts
on the lard emulsion during storage at 60TC.
Peroxide mean values within the same storage
periods with different italic letters were significantly
different (p{0.05).
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Antioxidative effects of various solvent fractions from
water extract of Ulmi cortex on the lard emulsion
during storage at 60TC.

Peroxide mean values within the same storage
periods with different italic letters were significantly
different (p¢0.05).
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Fig. 3. Antioxidative effects of ethyl acetate fraction
concentration from water extract of Ulmi cortex on
the lard emulsion during storage at 60T.

Peroxide mean values within the same storage
periods with different italic letters were significantly
different (p<0.05).
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Fig. 4. Antioxidative effects of ethyl acetate fraction from
water extract of Ulmi cortex on the various fat and
oils emulsion during storage at 60C.

Peroxide mean values within the same storage
periods with different italic letters were significantly
different (p<0.05).
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