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Physiological Activities of Leek Extracts from
Allium tuberosum and Allium senescens
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Abstract

Physiological activities of Allium tuberosum and Allium senescens were examined. Nitrite-scavenging
activity, superoxide dismutase (SOD)-like activity and electron-donating ability (EDA) of leeks extracted
with water, 50%, and 100% ethanol were measured. Nitrite-scavenging activities at pH 1.2 were most effective
in water and 50% ethanol extracts from both samples. SOD-like activities of water and 50% ethanol extracts
of both samples were 18.21 ~36.33% lower than those of 1 and 0.1% L-ascorbate solutions. SOD-like activities
of A. tuberosum extracts were higher than those of A. senescens extracts, and water extracts of samples
were the highest. EDAs of A. tuberosum extracts were higher (30.59~49.68%) than those of A. senescens
extracts, while those of both extracts were lower than 1 and 0.1% L-ascorbate solutions. The results will
be useful for understanding the physiological activities of leek extracts.
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A 1A12H 52k 325 3F 3 Whatman No. 2 o] 2] 2 of 3}3}¢
NE2 Agssith #50 ARt 1Y T Tl el
AAe &2x4319)
st 24
& AzERY o3, whiA A 3 Aol Ad el o
HHdF-& ACACOel w2} A=eldet 5, 482 105°C
Abatrted Azl gl A & Kjeldahl®, A48 Soxhlet3
%, 382 550°C 712 83k, A o] H = AOACH ol tﬂra}
Fotd o, 'SR 100004 ¥, A, 2] 3 2Re
He W goz shect
Z Zeld=9 2 58
% Zg)9&9 g ek(total polyphenol content)-2 F4Jut
W o 2 de A48 3 ¢l+ Folins-Denis®¥ ] (10) 2.2 &4
sdon], Are] 2E2A6) met AxY 2 2] 3
Adolg ap&-3kglt) 2 34N 5 mLel| Folin reagent 5 mL

£ 7H3ta 382 A A7 thg 5 mL2] 10% NaxCOz&--&
7hetge. o] EgAE 1A St AA g F FFP A
(UV/VIS spectrometer, Jasco, Japan)& AF&3}o] 760 nm
N4 FF eI &2 (+)cateching o] &3] 2Ag £
THAz Y & FeldE $EE mghE ek

MXIZoixtgo =X

Z52. 0] A z}-3o] 2F4-(electron donating abilities, EDA)
2 Kang 5119 W& w3ste] zhzhe] 25 A3
DPPH( ¢, @ -diphenyl-picrylhydrazy)®] Az}l astz
7t A ge] #9HE A sk F FEE 0.2 mLel 4%
10* M DPPH4-(99.9% ol%tgo] 4al) 0.8 mL, 0.1 M
phosphate buffer(pH 6.5) 2 mL$} 99.9% <&+ 2 mLE
7}8le] Fe] 37} 5 mLr} E]Ei s}gic}, o] yhg- &
oF 1027+ ERetn AL 102 PAY F
AF&-8lo] 525 nmel 4] FREE éxa’ sty AAFAR
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Tyrosinase MailE® 3

Tyrosinase A& A3 =32 Wong 5(12)¢] H3tdl o] u}
2} A3l ey, tyrosinase iﬁ’\‘l‘? 2 mushroom ty-
rosinaseZ 50 mM sodium phosphate buffer(pH 7.0)ol &3}
gleod Algslgel. AA4EA 9 242 10 mM catechol £
2.8 mLel tyrosinase &A% 02 mL, &% 0.1 mLE& 7}
8oL F BT AE A3l 420004 FRHEE SA A
Tyrosinased)] W& A428A A ad= FYA 73 H3)
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Ar 22 AT FHE Wg)

B: &4 Al buffer F7119 F4= Halg

C 328 dA 255 Ark7e 4= dsig

N©)= {1 } <100

Superoxide dismutase(SOD) FAHEA

SOD -g-At&kAl o] &3] Marklundi‘r Marklund®} w4
33 Kim 5(13)%] W& o] &3t AAsAdrt. %,
7+ FEEE Y 55T tris- HCI buffer(50 mM tris[hy-
droxymethyllamino-methane+10 mM EDTA, pH 85)&
o]-&3te] pH 858 £ E A gd& HENAT 2 A7 02
mLel pH 852 #A3Z tris-HCl buffer(50 mM trislhy-
droxymethyllamino-methane+ 10 mM EDTA) 3 mL<} 7.2
7hsla 25°Cell A 1027 k=] %
1 NHCl 1 mLZ ¥F8& A=A 7] % B335 A4S o]L3)
o 420 nmell 48] B E FHsto] AR/ 2 FHA
T2k FHE Aol & MEER Yehlgdch

(o}
=]

mM pyrogallol 0.2 mLE
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% thiosulfinate %2 Han §(14)2] Wy ol 2] 8o} 24
39t} & 2 mM cysteinee] &% 50 mM HEPES(N-[2-
hydroxyethyllpiperazine~-N’-{2-ethanesulfonic acid], pH
754 05 mLE 78k, ¢37]¢) 50 mM HEPES £
44 mLg ¢ol F w488 #9395 5 mLE dgic) of
uk-s-8-a-2 27°Coll 4 1087 k4171 F, 1 mL # 3k 50
mM HEPES buffer2 Z4]3 04 mM DTNB[5,5 -dithio-
bis(2-nitro benzoic acid)] 1 mLE 7}8te] 2 &313F o} &
27°Col A 1087 WFeA1 7] F £G4 =AZ 412 nmell A &
FEE 233} standard curved o] 4-3to] AAbstglct
Standard curve+ 50 mM HEPES buffer(pH 7.5)2 &3t
0.05~0.3 mM¥] cysteine& 1 mL°ﬂ 0.4 mM DTNB-&-!
1 mLE #7bsted 1022 W3 A17 F £ 3B 2AF A3}
o] 412 nmoA FAEE 23 }04 Tt

OfEIMA aARtge] &Y
otA Akl A7) & F(nitrite-scavenging effect) s Gray2}

Dugan(15)8] 9t 2 2 &3 3}lgivh &, 1 mM o}l HA EF
£ 1 mLol ZHzhe] 2EES 2 mL 71et e o37)e) 01 N
dAHpH 1.2) 2 0.2 N 74 389 (pH 30 2 42)%

pH % b2y 1.2, 3.0 Y 422 2a]s)
o] K- = skadth o] & 37°Cell A 14]
SA17] - H&%Qﬂ% 1 mL# #3}l3 oJ7]el) 2%
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Fig. 1. Total polyphenol content of leek extracts from Allium
tuberosum and Allium senescens.

W water, ¢ 50% ethanol, Tt 100% ethanol.

Data are expressed as mean+SD. Significant differences within
a set of experiment were analyzed by ANOVA test (p<0.05).

7.42, 6352, 85.10 mg% R 100% o et-&2ZFo| A =& §
g et o, Alge] A9 A4 50% 2 100% o gt

S3FFNA Zh7F 13.27, 70.36, 86.99 mg% 2 100% o4&
FEZAA EA debgoh AAAOR AREFEENA
AeFEean 2 FeldE L e dem 24
= et

HRZ20 =y

DPPH+= #2} W radical& &3] t}& free radical &
# A 3ete] FA 7 complexE THEIL gle] FArstEA o)
U= EA vy gfej o] 424 = o]wje] DPPH 3£

o] AtAo] oz EAJo] gl o] M ALE 8] A A ekalo
AApgol 58 49 cH19-21). Fig. 28 #3535 77t o
T, 509% Il &k 2 100% oﬂﬂi& ALg-ste] &7 w
2 Aol eg vehd Zloloh 439 79 50% o &g
FEEA 41.69%2] 71 =& 45 veugl oy, A4
FEET 100% AvtEFEEM+= 42 30.49%, 39.39%

120

100 } 2 a_

N

Electron donating ability (%)

A.tuberosum A. senescens 1%

Ascorbate

0.1%

Fig. 2. Electron donating ability (EDA) of leek extracts from
Allium tuberosum and Allium senescens.
B water, [3° 50% ethanol, T: 100% ethanol.
Data are expressed as mean£SD. Significant differences within
a set of experiment were analyzed by ANOVA test (p<0.05).
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oA Z+7} 3452%, 35.87T% = FrAFE AL Bl o}
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ko) zH7t 69.78%, 56.68%, 42.22% 2 2} ste AL By
o} B3] v EA 2 245 0.1% ¥ 1% L-ascorbate?] 7
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Fig. 3. Tyrosinase inhibition effects of leek extracts from
Allium tuberosum and Allium senescens.
W water, [I° 50% ethanol, T 100% ethanol.
Data are expressed as mean*SD. Significant differences within
a set of experiment were analyzed by ANOVA test (p<0.05).
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Superoxide dismutase(SOD) RAIHEA

SOD<= #A o] vlad Z A 2 Ao 44 F4=
A £38}09(24,25), 70°Co) b9 Lxol|4 B243} ¥, pH
1001 4ol A wi-$- 29k e} SODS} 2H4-7]4H-e o2 =] ")
A A el Aol G&o] fAHgE SOD FAHEA EAlo] gl
dukaio 2 Al A A Froll = Blely] CrF o} 2 A F 4 ol
vl g F55HA FfrEle] ol vlel Ce o AL B2
SOD #AHEA & Vel e Aoz s 3 gloh26). Fig.
4= ¥ 3% 498 SOD FAH3A S 2 FE Jehd
RO T RF) AL df2FE oA 36.33%E 714 =&
A& vebyigl on | 50%, 100% of gh-& 3 & B-of| Hl‘— z+z}
26.78%, 2251%2] &4 & Bt AR ZojA e 317 +~
g2 d45EEdA 1821%E A e g4 L}E]—‘;‘i
29, 50%2} 100% N et-&5F 5ol A& 25.30%, 26.70% 2
Ak 848 Bodth SOD fALZA oA & TSl
AFFEEE| AR T = et 32 %%NW =& 24y
A e Aoz 2AES Y v EA 9
1% L-ascorbate?] 73-$- ZF2+ 92.24%, 99. 98‘7«] %” h-
Aqom 71 & AL el 37539 G4FE 8 v
B tha T A S B Fgr) $ 8322 A2 Kim 5(25)
o mayel A AEA et &FEEHT} AFFEFo] &

7} A= Azt fARsE

& thiosulfinate &2
Fig. 59l 4= thiosulfinate 388 ZA st F+ 55
g o Ayt 3yFENc) f‘%m] =4 vhepgtoh
ARZ= AP 50% o€k 100% ol ¥t
14.81, 649 5.00 mM$] thiosulfinate fs.}%ko] ZA 5o,
F 1251, 566, 1.94 mMe| g& HoJF9ltl Thio-
su]fmatesT: v, oF3}, FF So] Al A A Hd
i Ea o AAEE RS, FEAd ol o, A Ak

i

120

100 | b ~

o
(=]
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p-3
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SOD-like activity (%)
[o2]
o

N
o

A. tuberosum A. senescens 0.1% 1%
Ascorbate

Fig. 4. Superoxide dismutase (SOD)-like activity of leek
extracts from Allium tuberosumm and Allium senescens.
W water, 0! 50% ethanol, =: 100% ethanol.

Data are expressed as mean £SD. Significant differences within
a set of experiment were analyzed by ANOVA test (p<0.05).
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Fig. 5. Total thiosulfinate content of leek extracts from
Allium tuberosum and Allium senescens.
W water, B 50% ethanol, 1 100% ethanol.
Data are expressed as mean £ SD. Significant differences within
a set of experiment were analyzed by ANOVA test (p<0.05).

EA o]t} Allicin2 alliinase reactions A X YA == 713
%33} thiosulfinateo] ™, F ## 23 allyl methane thio-
sulfinate® 7}2 3 9l (27). 4 71A] e &

of

thiosulfinate®

< 32 w52 ¥AFHY) Thiosulfinate®] F3A-E £,
2% FE 9 X 93-g vt Allicin® f7]-8v,
= of A ut %Oil‘—s Bk AA =E=rh(2829).
5

-2 thiosulfinate 3

$2 vehiel 7169 A3t e AoE st

‘%‘Q"ﬂ 11}33% %é‘i k] A nitrites A4S 7FA 3 9)

R 4280 28] nitriteE 24
Qﬂ ool A 5= ol AT A+, AEWN amineR
2} uh-2-3lo] wkek-E-2 9l nitrosamines /‘E Aeha, =3k 3ol
Z2] hemoglobin®| AF3}E o] methemoglobing 3 A1 3}od
methemoglobin® 59 4& £5& o= A2 ¢4
A loh weta] ojeigh °P‘a”§}°é% o7 A AsE] Lof F
HhEle 2w e oAt 4 gl AlE Al gt ol Es}

A
23k (11,13). 78 F5FE 29 opdAld A8

£ Table 13} Zth 2zt R34 o}AAY 2A%H L pH
19] A% FZ 4ol u}E B2 Aol & & 4 %l e, pH

o} Z7}el whe} 3Faxshe] pHell sl &A1 A S o 5 AN
o} 34520 249 LE pHellA R FE22 2 ATF2E
off ula] L gAo] oha A vebytrh pH 1.2 2764 =
60~70% Bl ZEAZ AFEH 0.1% 2 1% L-ascorbate£-}

o g4 55T FEE bk 914 W9 2 pH
Z 7 | A nitrosamine©] § A A g2 2 L& pHellA] o}&
A ArEbg-o) £ 712 nitrosamine3 /43S A 02 of
A gt o] glS-& 9w gk} Gray9} Dugan(15)e] B

_l_ff& 713} 7o) nitrite A A A o] t}E pH 27 BT} 94wl
AABRA L, F FiH 25 pH & SR}
9 2 dHEdon, 25 pH 1.2004 £& 24%5S

<
% —L
[l
N

Hir =

ZE9 A=A 517 305

Table 1. Nitrite scavenging ability of leek extracts from
Allium tuberosum and Allium senescens
unit: % (raw material)

Nitrite scavenging ability (%)

i Solvent

Species otven pH 12 pH 30 pH 42
Allium Hot water 61.67 35.68 2.20
tuberosum 50% ethanol 77.70 80.74 29.51
100% ethanol 70.76 84.75 17.76

Allium Hot water 72.23 33.83 28.92
senescens 50% ethanol 75.21 42.42 24.13
100% ethanotl 94.16 7851 34.86

0.1% L-ascorbate  84.46 65.63 48.27

1% L-ascorbate 99.98 99.93 96.34

All values are expressed as mean of triplicate determinations.

vhebe] Lee $(30,31)2) B ol 4] 2} 7ol M Al F-ofl &
A& B4 U fr189 S8 A2 AA-Fog 24 ahakst
A 28] ar oA AaAFd] ZA FeJdleE A oE HylE
BE FE3F2EET v o] ofAAatd A7) Atgo] 53 of
A4t 3 amineo] 24 ¢ ol MAANEF 2 HEAEFH
A A3 shd AA Wl A nitrosamineel ) gF gho] wbAl-g
sl =38 £ Aoz grhEich

(@ ot
a0 =

Z(Allium senescens)
= 2= _Q_UH = /\]-_B_

333 Allium tuberosum)st A %
5 94, 50% olgh-& H 100% sk 59 3
gtod ZAE F3F 100l s = 39 (w/v)d o, F5F
9] A a] 8lAg L. El-xﬂzg}oﬂr,]. x{x}._-_o:]xl.&_,] e T
50% ol t-&3& FollAl 41.68%9) =& AT S \JrE}
W o, SOD §AHA & 24 A% 3330 Q432
Fo] 36.33%% thE FEEC vl& & 84S 2oF9
o}, ’Iyrosmase ANEALY A F FF EFAd43E2E
AEE AN L RelFlon, 2037} AyRect o
4 EE A4S Jehligdoh 535 vz Eaal 0.01% L-as-

corbateg‘r FARE A4S Hoggith £ ZHE Pk
A F E25F 25 9543550} 50%, 100% eheE
EollA & ke velgd) opd Aty A A4S SA

@ A3 pH 129 o £330} ARE B 27)50) 54
et} o) o} e Ak 1320) AL W 7)1 5A
s 2H o)l 4Es} 2A EbE ez werEd
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