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Abstract

The antioxidative and antimicrobial activities were carried on the leeks (Afium tuberosun R.) ethanol
extracts in order to find out new food functional components. Three species of leeks used in this study
were Chinese leek(long type, LL), general leek{medium type, LM), and medicinal leek (short type, LS).
Total amounts of polyphenol compounds in LS was shown as the highest (436.60mg%) value. All of
ethanol extracts of these leeks were shown to be had good electron donating ability@EDA) and nitrite
scavenging activity. Specially, the ethanol extract of LS(LSEx) had the highest EDA 30.47% and nitrite
scavenging activity 77.24% and the lowest was LMEx.

The antioxidative activities of these ethanol extracts on the corn germ oil were measured by
peroxide values(POV) and conjugated diene values (CDV) storaging for 30 days at 60+ 2°C. The
antioxidative activities of these extracts by POV and CDV were determined as following order as
LSEx> LLEx> LMEx. The antioxidative activities of all extracts were presented as high tendency by
increasing adding amounts (0.02%>0.05%:>0.1%). When the antioxidative activities were compared
with BHT and a~tocopherol, the degree of the antioxidative activities of these extracts were certified as
lower than BHT and higher than a-tocopherol. And also LSEx, LMEx, and LLEx had antimicrobial
effects on the several micro organisms, especially the effect on the Pseudomonas aeruginasa was
remarkable. While LMEx had shown inhibit effect on most of micro organism used in this study.
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IC : Induction period of control oil

IS : Induction period of sample oils incubated with
leek ethanol extracts

EZ2Y ¥33EE9 74 AN & 3P0
a4 AM e A3 paper disc agar
diffusion§® Mg o] &3l FZEES 01% TEE
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o Escherichia coli, Salmonella typhimurium,
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t}, Paper discs ADVANTEC 8mm(TOYO Roshi
Kaisha, Japan), Wl A= tryptic soybean agar(Difco) &
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H# %8 tryptic soybean

 brothell 1920] A sk ITCAA 2N A

% @ 5 ODFE 012 &0} ARSI 01% F
F g FZEESL vlo|AZHAAR 50ulLY
paper discoll Y A7l £ Z27t9] FEo] TFE Wl
A ol EHEAT A9 Fdol B F Wi g7
A 37°Col A 24A17F vl k3t 5| paper disc 99 A
FAH G YA /HFE FA3A



L. Ax} g 3%
EZ9 HXo| oluiMy

Al ALE EF54 B39 INAEE (Table
D3 2o £UF-FFF(LS), THT-LERF
(LM), HYEE-38E(LL)Y $EFLS T 90%
g L*ﬂl Ueblio] A8 A7l & 599 847
q Hao sEFEe] 90-3% ALE B1g
A3 72 A% Jehidt ML, LL LSkt
g A FAFEY Yo] © B Aoz e
on Rao MRS F 599 FE 9013%, ©
W3 583%, A& 058%9 FAHE ghol it

e

<Table 1> Proximate composition of leeks(Allium

tuberosum R))
Composition(%)

Sample | Moistute | Total fiber {Crude Protein| Crude Fat
LS 9252 0.66 5.15 040
M 9241 0.89 5.90 043
1L 90.80 0.90 5.60 0.39

LS (medicinal leek, short type), LM (general leek, medium type),
LL (Chinese leek, long type)

2 & EojHlE &t

54 ¥59 F EYdEUFE Fig DM B
= v} Zo] 7g e %S H<d LMo 28652me%
2 ¥ 599 ZH 132-18mg%, Kwak 5199 145-
198mg% Xt £t F5EE ¥ F Edsd
FE FRF(LS)oNA 7H B Ao Yy

<Fig. 1> Total polyphenol aounts in leeks
(Allium tuberosum R.)

(LS : medicinal leek, LM : general leek, LL : Chinese leek)
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<Fig. 2> Electron donatlng ab:hty (%) of leeks ethanol
extracts

() : EDA increase rate of each leek ethanol extracts for EDA of
0.02% LMEx(the lowest EDA among samples)
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LSEx
55.47(1.76)

|we.02% 35.51(L13)

{00.05% 64.92(2.07) 2214013
mo.10% 77.242.47) 5 :
<Fig. 3> Nitrite-scavenging effect(%) of leeks ethanol
extracts

() : The increase rate of Nitrite-scavenging effect of each leek
ethanol extracts for that of 0.02% LLEx(the lowest EDA among

samples)
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<Fig. 4> Changes of peroxide values(POV) of the com
germ oil containing 0.02% leeks ethanol extracts
at 60+2°C during 30 days

<Table 2> Induction period(IP) and relative antioxidant
effectiveness(RAE) of the corn germ oils
containing various concentrations of the leek
ethanol extracts and other antioxidants being
stored at 60+2°C for 30 days

antioxidative | concentration |
: comp()unds : (%) e
Con? T
Toco.d) 0.02 10.53 103
BHT 0.02 14.84 146
0.02 11.68 115
LSEx | 005 13.02 128
0.1 13.84 136
0.02 11.62 114
LMEx 0.05 11.98 118
0.1 11.9 117
0.02 10.83 106
LLEx 0.05 12.58 123
0.1 12.67 124

DRAE=IS/AC x 100
IC : Induction period of control oil
IS : Induction period of sample oils incubated with leek ethanol
extracts )
Con? : control
Toco.? : ar-tocopherol



<Table 3> Changes of conjugated diene values of the com germ oil containing 0.02% leeks ethanol extracts at 60+£2°C

during 30 days
Storage periods(days)
0 3 6 9 12 15 18 21 24 277 30
Con. 0.04 02 0.38 0.69 1.06 175 1.98 246 2.96 3.07 438
Toco. 0.04 024 0.46 0.74 1.00 1.04 167 2.06 2.85 3.28 418
BHT 0.04 0.12 021 04 0.63 0.78 093 1.26 148 1.53 1.79
LSEx 0.04 021 042 0.62 0.86 118 1.46 1.83 22 2.54 323
LMEx 0.04 0.22 043 0.63 0.84 1.1 143 171 1.99 247 3.15
LLEx 0.04 0.22 04 0.57 0.89 117 1.6 2.03 245 2.55 3.55
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1% B3 ULIFEL 01%2 H4tq B 7% FRELL), AdE 2ELM) 2
Staphylococcus aureus, Bacillus cereus, Listeria FEE(1S)e = Z ST 286~437mg%°)]
monocytogenes, Escherichia coli, Salmonella gom LSy LM LLEel Ao Jehgt) ol 3

L. J . . - L_
typhimurium % Pseudomonas aeruginosac] paper  gzo) 2 Jgg $3E9 WATAT % oHY
disc agar diftuson @™ 022 RA4E SR AR ng asjsE HUEYe 1 FAM LSEx

+ (Table 3)olA B A3 2kt & LMExE

M B £AE BT 8 fAd @ Fast
Listeriag AT EE FFANA 2 F4ES W de FASESHPOV)S ZAo|ZAFAZFO T =
B o.M LLExE Staphylococcus 2 Pseudomonas A und Az 3T RE JEUHLELE BEF
@FAM, LSExE Pseudomonas ZFANM F2HS oy 37} TEoN Fa8 EHE HheW I
HAFUY, o]§ FEEEL 19 ¢, &4 #F
o ARHLE YHAFAE B A FEE R
% Pseudomonas 2] talA & FFEAE B e
A7tk 28 AN EE 770 £2 334 oo
€ ILF YePd 2E& LMExe| 3. al
<Table 4> Antimicrobial activities of leeks ethanol extracts
(0.1%) on several microorganisms 3t
Escheria coli ( + ++ +
Salmonella typhimurium () + | = | + 27
Pseudomonas aeruginosa (-) ++ ++ +
Staphylococcus aureus (+) ++ + +
Bacillus cereus (+) + ++ + r
Listeria monocytogenes (+) + + +
- 2 no inhibition (- 8mm) 0 ) . .
+ slight inhibition (8-9mm) 0 6 12 18 24 a3otdeve
++ : moderate inhibition (10-11mm) periods
+++ : heavy inhibition (12mm -)

<Fig. 5> Changes of conjugated diene values(CDV) of
(-) : Gram negative microorganism the corn germ oil containing 0.02% leeks
(+) : Gram positive microorganism ethanol extracts at 60+-2°C during 30 days



192 BEIRSEENILBEEE Vol 20, No.2(2005)

AL ¥ o-tocopherol BT} 3 BHTHU:= ¥e 7
Foldt). ol Ed= At ¥l 2248 R

o

o 2 98 B4 LSEx7t 7MY stk waky
U5 1 AEEFEEC] F EYvsFH A
A3ds F opFA 2ASH AR Sulfol
g gatsteo] 7Y & AL ¢ 5 AAD
B8 R 3EFY JELFEE BT YA
HNeH £3] o]E BF Pseudomonas) U &}
d 22 AAE BAoH 9 Z4F o3y 4
ol "olA: A2E Jgd AHF FF9 de
SFEEL2 BE FF9) 18 FFA-L YU
oY AN M FFY HF deLFEE
T F YL £¥FA GRFL guEe
W35 AAF 7371 M 28 298 JEI
Ak RE FEEEAM 2389 7S 89
g § AoA olE 3T §F EF Pitsle) 34
of g 7154 HFLE FEF o8I e
RO g Algd

A 2

B A7E AAGAYNT 00d FEATEA
Ml ARGAIRel o) SHE Ao olo] ZAEY
ek

nETIEH

D olfA, ol dUEEFE.
- £, ppd71-473, 1991

2) VB8 AZNEEFH. FEAL AL, pp3u-34,
1993

3) Kang SG, Choi Y], Cho JG, Chung HD and Suh SG.
Physiological Responses of Korean Native Chinese
Chive (Allium tuberosum) Having Differents
Chilling Tolerance under Chilling Treatment. J. Kor.
Soc. Hort. Sci. 44(6): 855-858, 2003

4) Kim CB, Lee MY, Yoon JT and Cho RK. Effects of
the Addition of Leek and Dropwort Powder on the
Quality of Noodles, Korean J of Food Preservation
9(1): 36-41, 2002

5 FURRAE. €749 1683, FARRAE, A

4R, A

€, pp102-105, 1998
6) Moon GS, Ryu BM, Lee MJ]. Components and
Antioxidative Activities of Buchu(Chinese chives)
harvested at Different Times. Korean J. Food Sci. 7)
Hwang CW. Shin HK. Do MS. Kim Y]. Park YH.
Choi YS. and Joo WH. The various biofunctional
effects(anticarcinogenic, antioxidative and lypolytic
activity) of Pohang bchu, Korean J. Food Sci.
Technol. 33(3): 279-281, 2001
8) Pinto JT, Qiao C, Xing J, Rivlin RS, Protomastro ML,
Weissler Mi, Tao Y, Thaler H, Heston WD. Efeects
of garlic thioallyl derivatives on growth, glutathione
concentration and polyamine formation of human
prostate carcinoma cells in culture. Am. J. clin. Nutr.
66: 398-405, 1997
9) Lee JY, Ahn MS. Changes of antioxidative
properties according to the heat-treatment of ginger
extracts. Korean J. Soc. Food Sci, 10(1): 63-70, 1994
10) Kwak Y], Chun HJ, and Kim JS. Chlorophyll,
mineral contents and SOD-like activities of leeks
harvested at different times. Korean J. Soc. Food Sci,
14: 513-515, 1998
11) Hwang CW, Shin HK, Do MS, Kim Y], Park YH,
Choi YS and Joo WH. The various biofunctional
effects(anticarcinogenic, antioxidative and lypolytic
activity) of Pohang bchu, Korean J. Food Sci.
Technol. 33(3): 279-281, 2001
12) Lee MJ, Ryu BM, Lee YS, and Moon GS. Effect of
long term buchu(Chines ‘chi\}es) diet on
antioxidative system of IRC mice. J. Korean Soc.
Food Sci, Nutr. 32: 834-839, 2002
13) Lee MJ, Ryu BM, Kim MH, Lee YS, and Moon GS.
Protective effect of Diet buchu(Chines chives)
against oxidative damage from aging and
ultraviolet irradiation in ICR mice skin. Nitraceut.
. Food, 7: 238-244, 2002
14) Anatol K, Ulrike M, Sonke A, Amaar U,
Charotrharlotte L, Tom MT, and Ulrike B. Influence
of vitamin E and C supplementation on lipoprotein
oxidation in patients with Alzheimer’s disease. Free
Rad. Biol. Med. 31: 1570-1581, 2001
15) Rakesh PP, Brenda JB, Jack HC, Neil H, Marion K,



16)

17)

18)

19)

20)

21)

2)

Balaraman K, Dale AP, Stephen B, Victor DU.
Antioxidant mechanit of isoflavones in lipid
system: paradoxical effects of peroxyl radical
scavenging. Free Rad. Biol. Med. 31: 1570-1581, 2001
Mortensen A, Skibsted LH, Sampson ], Rice-Evans
C, Everett SA. Comparative mechanisms and rates
of free radical scavenging by carotenoid
antioxidants. FEBS Lett. 418: 91-97, 1997

Yamaguchi F, Yoshimura Y, Nakazawa H, Ariga T.
free radical scavenging activity of grape seed extract
and antioxidants by electron spin resonance
spectrometry in an H202/NaOH/DMSO system.
J.Agric. Food Chem. 47: 2533-2548, 1999

Hong JH, Lee MH, Kang MC, Hur SH. Separation
and Identification of Antimicrobial Compounds
from Korean Leek. J. Fd hyg. Safety 15(3): 235-240,
2000

Kim, SJ. and Park, KH. Antimicrobial Substances
in Leek(Allium tuberosum), Korean J. Food Sci.
Technol. 28(3): 604-608, 1996

AO0.A.C. : Official methods of analysis, 15th ed.,
Assosiation of official analytical chemists Society,
Washington, D.C., 994, 1990 :
Ahn MS, Won JS, Kim HJ, Han MN. A study on the
antioxidative and antimicrobial activities of the
Chopi solvents extracts. Korean J. Food Culture,
19(2): 170-176, 2004

Charles R. Caldwell, Oxygen Radical Absorbance
Capacaity of the Phenolic Compounds in Plant
Extracts Fractionated by High-Perpormance Liquid
Chromatograph, Analytical Biochemistry, 293: 232-

24)

25)

26)

27)

28)

29)

30)

31)

238, 2001

Choi YH, Kim MJ, Lee HS, Yun BS, Hu C, Kwak SS.
antioxidative compounds in aerial parts of
potentilla fragariodes. Korean J. pharmacogn. 29:
79-85,1998

Williams BW. Cuvelier ME and Berset C. Use of
free radical method to evaluate antioxidant.
Lebensm-Wiss-u-Technol. 28: 25-30. 1995

Kato H. Lee IE. Chuyen NV. Kim SB and Hayase F.
Inhibition of nitrosamine formation by
nondialyzable melanoidins. Agric. Biol. Chem. 51:
1333-1338. 1987

A.O.CS. : Official and tentative methods, 3th ed.
American oil chemists Society Hllinoids, 1978

Ahn MS. Effects of reaction temperature, time and
persence of orgarnic acids or their salts on the
antioxidants activity of caramelization mixture, Ph.
D. thesis, Korea University, 1984

Ahn MS, Kim HJ. A study on the antioxidative and
antimicrobial activities of the Applenmint solvents
extracts. Sungshin women'’s university J. Living
Culture Research, 15: 33-51, 2001

Davison PM and Parish ME : Methods for testing
the efficacy of food antimicrobials. Food Techonol,
1: 148, 1989

Judie DD : Antimicrobial agents. Food Technol, 40:
104-110, 1986

Kang M], Shin SR, and Kim KS8. Antioxidative and
free radical scavenging activity of water extract
from dandelion. Korean J. Food Preser. 9: 253-259,
2002



