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Abstract - This study was conducted to gather the basic data on the alpine leek (4//ium victorialis) for the expand of
consumption and the production of its manufactured goods. Amino acid content in alpine leek leaves and various
physiological activities were examined. Seventeen component amino acids and 38 free amino acids from alpine leek leaves
were analyzed, and the total contents were 2,693.28 mg/100g for component amino acids and 535.39 mg/100g for free
amino acids. Total phenolic compounds in the leaves of alpine leek showed the highest level from the methanol extract (37.7
mg/ L), and followed by ethanol extract (31.9 mg/ L ) and hot water extract (25.4 mg/ L ). Total flavonoid contents in 1,000
mg/ L extract was the highest in the methanol extract (22.2 mg/ L ). DPPH radical scavenging activity at 1,000 mg/ L extract
was high in the order of ethanol extract (51.6%), methanol extract (47.3%) and hot water extract (37.2%). nitrite radical
scavenging activity Methanol extract from Allium victorialis leaves was the highest nitrite radical scavenging activity
(79.5%). Hyperplasia suppression of lung cancer cells (Calu-6) and gastric cancer cells (SNU-601) by the methanol extract
from the bulb of alpine leek were 99.9% in the extracting concentration of over 200 mg/ L . No significant difference in
antimicrobial activity among the 3 different solvents and extract concentrations was observed, and the inhibition zones
against the gram-positive and negative microorganisms were ranged from 8.23 to 10.15 mm. It was concluded that
physiological activities in a human body could be improved by the intake of alpine leek as a pharmaceutical material, and
that it would be useful for the prevention of health risk such as lung and gastric cancers.
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M o 9, A4k, A ol AHE-Eo] gthHam et al,

2004). AR WoluE B ANRE Eejv ot 9 o

Abg(Allium victorialis)2 WK (Liliaceae) ol 45} TR} B|SEt gk THAlEkAL Qlo] o= R E w242 &
A 2EAERA 72 4-Tem Zol2] 71 EFLF0] L2 o] &%l QUth(Choi et al, 1993),

LR Q7o' gof Qltk(Park ef al, 1998). Ahakzol| High k= Al SHelA 1E el viAlE &

Ok W& ZFR(KA), ARE(1LIZ) o] (Park et al, 2004a), 9lof| Tojdl= sucrose(Debelijak et al, 2002), methyl—

jasmonate®] %3F(Park et al, 2004b), HjoF2+73(Niimi
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et al , 1999) W M- ZARyu et al, 1997)0] Tg+ A+
7} o] Fol e, §°ﬁk 9 AE S M= dF AT} o] F
o]A4 ¢l=tll, Choi 5(2003) Alulzol a4 -3 &
SHE-2 S—alkyl-L—cysteine?] FE|Z ZAstaL Qo &
4% SO HEATTL S190e). Ham 52004
Abs Al EAdolYge] glom, A3 wHol¢lel
MNNGe]| thgt sl AA| axpr} Q1A H kL sheitt,
Choi £(2003)& Atul=2] Qo= =33} ascorbic?|
ToEel A AL TR PSR FhaTy
5149901, Nishimura 5(1971)&
dially disulfid ¥ methyl allyl trsulfide®] Ah}59] 3
9 ARolelT S%et, Ak oA Aol AEEw
oAl thax9) dAt7h Eol Qg Etekal A Aol
A AHF3E Ao ofnliesl 9 AR g B to] gt ¢
& 7] ololA 9 e Aol

oj¢} T2 A olA £ A= AFoEA AEe] o
£ 9 1BAE 5 o842 Eoldl Bew /|2iag o
B3}7] 95te] AdoA AF 3t Alulso] olu|iAl &
ey B 22E) AE A AE 24
et

Flo F
r*°

methyl allyl sulfide,

AER
Az A B S

o5 9y} w
4 395
ol

BBl 59 ko] AT A
£ olgasich. ARBA ARl A
FAAR(-20Colq 5AzB3HAo, o
48 ARE Ralz YEA Cof

Q 0
A& 200 g8 2L o] 2=z o

g2 9 sl ;Zl T A5 FES TRTE o8
100 CollA] 3027, offghedt Mg 52 94% &4

ARs] oAt St elery Azt

A8t} 25 CollA] 24A7H5 Rt E3815AT), A F4]
AAol AREEE A2 50Tl Al 24411t 5F &34t &=
Zolo o735} B 50C oA 7Hl27|(IKA-Werke GmbH
& Co. KG)2 230 B4 Azstgc)
Aubge Y

48 105C ARPIAAEY, e 550C e}
W ZohlR o =2 AZRA) ](KJELTEC 2200 SYSTEM,
Foss, HOganis, Sweden)Z 0|23} Kjeldahl®, &4}t
& AE A2 AA (Soxtec Avanti 2055 System, Foss)
£ ]85t Soxhlet F+EHE A}»&s}%}(mm et al,, 2005).
BslEe ARe] F F0lM S, B, A 2eln
S TS Asl BHoR Al

ohuliAl S

o0 LAt

THOI|ALS AR 0.1 g& 7HE3E Rl 23l
6N HCI 10 ml& 7}a}a AA7taz x|3ket r;} )5

HOCAN 244 i, 405 7kl 7
70 42 BHE Mol SEA7]2 713 AF WA U
A g w) 9aie] el Aok shaeh,
71 A Z-EME Sodium Citrate Loading Buffer(pH 2.2)
2 25 ml L5t AL Azolu| A2 A 7] (Biochrom
30, Amersham Biosciences Ltd., England) 2 Table 1
of 270 uret BB

Sc|oto| LAt
SOt AR AR 2 g& F3}9] 70% ethanol 50 mlE
7ksto] shlzARR| o) d1Aste] 100ColA 14]7F 7k

F AR F &0l ¥ (Whatman No,3) 3F3it}, o] 40T
olalofl Al 2-3 mi7tA] AWeE Al7]11L FEAY} 5547

Table 1. The conditional analysis of the component and free amino acids

Characters Component amino acids Free amino acids
Instrument Biochrom 30 Amino acid analyser Biochrom 30 Amino acid analyser
Integrator EZ Chrom Elite EZ Chrom Elite

Column Sodium Column Lithium Column

Column temperature 31~74C 31~74C

Flow rate Buffer 35 ml/hr, ninhydrin 25 ml/hr Buffer 25 ml/hr, ninhydrin 20 ml/hr
pH range 2.20~6.45 2.80~3.55

Buffer solution
Detection

Sodium citrate buffer
440 nm, 570 nm

Lithium citrate buffer
440 nm, 570 nm
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L o) ZR42 AHsl] Rz §70 F diethy]
ether 20 mlE 7}4) 23] &R|A]7] 3L 52472 &4
= 9 Ax AF AdA] A 2882 lithium citrate
SEEAGH 2,902 1510 25 12 H4T RS AF
ofu]| 1A B4 7] (Biochrom 30, Amersham Biosciences

Ltd., England)® Table 18] Ao we} EA35}%ct

Z v=3RE ¥

% ¥ 3gE 92 Folin—Denis W' (Dewanto et
al,, 2002)°] w2t EAJSIGIT AlRE 1 mg/L 5528 24
g%, o] A& 1 mlof| F74> 3 mE H7Fskal, Folin-
Ciocalteau’s phenol reagent 1 mlE 713k & 27C A&t
FZo|A E3}5GT), 57 - NaCO; Z3HE-H 1 nlE o
Egte] Ao A 1AZE G F 640 nmofl A Fd
= A(UV-1650PC, Shimadzu, Japan)® SI=E
oot Hedites g F5=4 ferulic acid )

S ol 83to] WA AT the Ak

1 0w =1

o A

3 ST olE T

T ool o 34L& 7 AR 0.1 gofl 75%
methanol& 7H5to] Lol SHEH B 259 T o]
AN 1.0 mlE AJ@dTof FstaL 10 ml 9] diethylen glycol
7Fsto] 2 E3815iet, thAl ©47]0] 1 N9J NaOH 0,1 nl
ZF E3AA 37°C 9] water bathol| Al 1A]7F F¢F HES-
70 % 420 nmoj A FFE=E SIS SA-ES AR
%} th4l 50% methanol &N FLHA Astom,
F2X-8 naringin(Sigma Co,, USA)2 ©]-835}o] 24

bt o]z & SehriwolS s T

>

B oo >~ mu alo

ol

5
L

9%

AT &4L2 DPPH(a,a—diphenyl—pB—picryl—
hydrazyl) H-& ©]-85k0] Al7 9] 2}tz (radical) 4~A BT
£ Z45= Blois(1958) 2] WS 2 Wgste] =73t
9k, 1X10 ‘M DPPHS} 5= $58-& 747 100 LA
FHsto] &akatar, 3047t ¢F AefollAl ®HA|gH & ELISA
Reader(Bio—RAD, USA)E ©]&3}o] 517 nmoj|A] A& 2}
Uz s=E 346t AR el 27 eoE &
A& (scavenging activity) 22 HA|3}FH L, RCs02
DPPH 5%/} 1/22 HAsh=d] Hadh AR %Fug)o
2 Yehfiolom gitet EUE & 427l BHT(butylated

i

Of

hydroxytoluene)2} B3}t &, “DPPH &zt &7
S - 1-{(48 BT B/ AR AT §
FE)b X 100"0.2 AAlstglct,

oldirE &A%

oA AA BIH= Gray2l Dugan(1975) Q] W e &
stof that o] S48k 1 mM NaNO, 20 uLojl A&
O] 359 40 uLe} 0.1 N HCI(pH 1,2)& 140 pL ARg-5}o]
TS 200 pLE WGl o] HRgHE 37C g2z
A 1AIZE WESAIZ] & 2% acetic acid 1,000 uL, Griess
A|F(80% acetic acid® ZA|Z 1% sulfanilic acid®} 1%
naphthylamine& 1:1 H|- &= &gt A, ARFRIAof 2A4))
80 ULE 7hstol 2 EaLAIA W e ALl 1557}
WAL F 520 nmollA] BFEE 2sto] et 2ol
oAt 275 FSIGIT). &, TP AAE(%)={1 -
(1 mM NaNO; gof| A|RE F7Fsto] 1A]7F HEG-A[X] &
o] FFE - A BAA 9] FE%E) /1 mM NaNO, §Hof &
FE A7isto] 1A §EAIXL $9] FF =) X 100702

Atsks.

HAE FA9A a3

Ao AR oF AT B AAIZIEY o Al2Te
Korean Cell Line Bank(KCLB)oJ|A] Tt38F €JokA|zz =21
SNU-6011} #J&FA|LFQ] Calus—6(ATCC, HTB-56)<
AREalAet, M|a=9] Hloke 10% FBS(fetal bovine serum)
2} peniciline G(25 unit/ml) ¥ streptomycin(25 mg/ L)
£ A7}3F RPMI 1640 HjA S ARg3110m 37C, 5% COy
o] &3t ¥ uig7IWlA A-AA vieFstalct,

A ZEAL MTT assay(Mosmann, 1983; Choi et al,
1989)0] oJ3 MZHEEE AL &, HAIZE 310"
cells/ml9] H=7} H=Z A3t T 96 well microplate
o] 90 uL/well® EF3}al, o] AL 37C, 5% CO, A ZHj
OF7](Forma, Germany)ollA] 12A|7F vljokslo] M| ZE HzH
AZ] TS 252 50, 100, 200, 400, 800 mg/ L H%=7}
HES 10 uLY A7, R AR S o
FR42 Wht] AT 202 ST oA
72X S MFAEL F, 5 mg/mlEER 2AIRE MTT
{3—(4, 5—dimethylthiazol—2—yl)—2, 5—diphenyltetrazolium
bromide} N2 7} welld 10 uLA Pl AE k7)ol A

AAZE S H EiFAIRD -, MIT §40] Sl v E A7
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Table 2. General ingredients of Allium victorialis leaves

ARs] oAt St elery Azt

Ingredients (%)

Moisture Crude ash Crude fat

Total(%o)

Crude protein Carbohydrate

83.45 + 1437 0.93 + 0.042 1.06 + 0.06"

433 + 021° 1023 + 1.22° 100.00

YMean = Standard deviation.

?Mean separation within columns by Duncan’s multiple range test at 5% level.

&}1 DMSO 150 uLE %7}kl 3087 wHlkslo] 7k A
£ 83 A7 microplate reader(Bio—Rad, USA)& ©]&
3te] 540 nmol|A FFEE SAst] 1 gk ot Lo
AN, 2, “SAEZA A Eth) = (27
B - ARATY FYE)/HETY T x 100
2 slguy|, 7+ /\ﬂ\—_q 7 BA7E 100%E 3o
EHz%o /\ﬂi k]X

o o S

EER
ZY7Y0] b B2 34k o]4F 07 §lgl o %ﬁﬂﬂﬂ
£ SAS ZRIF FoA FEAHEA(ANOVA)S AA|sto]
Duncan’s multiple range test® 5% -32] $=Z0)|A A&

2ol el d= A,

gt g2

Abibs Sl 3R UNHIE-S 425(83.45%), ©4SHE
(10,23%), ZTHHA (4,33%), ZA|HH1,06%), Z3]5(0,93%)
402 WO KTable 2). AHIFs Q19| QHPAE Zojli= 9-3%
9] B33 ascorbic acid®] $HrE9] UtHChoi et
al., 2003)&= Hil7}k Qled], & At AupolAs gt 4
oA 7 B BleE A ste ES AlQdsh g
HE o] 10.23%= 7P Worow, RhiAE 4 33%
U =it} & A Zake} Choi 5(2003)2] Bl 7t o]
A Aol7h e AL w87 H 8 59 Aol
ozt Ao ® At

74 oAt

ks QAL 17559 TolulAto] Hes gt
(Table 3). ¥ /dotu| il ok 2,693,28 mg/100 go]
6, glutamic acid(308,01 mg/100 g), lysine(222 52

mg/100 g), aspatic acid(214,97 mg/100 g) ¥ valine

Table 3. Contents of component amino acids in the leaves
of Allium victorialis

Component amino acids Contents (mg/100 g)
21497 + 6317
130.86 + 2.43%
110.85 + 2.22"

308.01 + 3.23°

Aspatic acid
Threonine
Serine
Glutamic acid

Glycine 156.11 + 3.91
Alanine 192.31 + 4.36"
Valine 21045 + 5.72°
Methionine 67.05 + 3.44°
Isoleucine 152.26 + 2.57
Leucine 193.99 + 2.56"
Tyrosine 80.24 + 2.94

Phenylalanine 166.06 + 4.82°
Histidine 97.53 + 1.64'

Lysine 222.52 + 3.98°
Ammonia 41.70 + 2.32'

Arginine 151.72 + 3.54
Proline 196.67 = 3.214

Total 2,693.28
"Mean + Standard deviation.
*Mean separation within columns by Duncan’s multiple range test
at 5% level.

(210.45 mg/100 g)2 210,45 mg/100 g o|Are] gHke 1}
EP 2l 2™, histidine(95.53 mg/100 g), methionine(67.05
mg/100 g) ¥ ammonia(41,70 mg/100 g)-& 95.53 mg/
100 g oJ3lE YERNRITE Lee 5(1997)2 Auls 017 9] o}
WAl GFFS AR AT % oo Al SRS 1059 mg/
100 golglon, £R¥HE = arginine(269 mg/100 g),

glutamic acid(177 mg/100 g), aspartic acid(107 mg/
100 g), threonine(95 mg/100 g)o|2}al Bl d}ict wet
A glutamic acid®} aspartic acid= Atuls A3}t Auls
Aol FEHOR do| TElol i oflAtole)
Aok ool g8 T4 ofliedl & Tk nheld
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off vl wekom, G4 opullAl FHUZE Auks Q17
of Wol g4 arginines A|Q|stal A o] wol
e Aso] Arksol T A Boh B2 AR UEt
HOHRE o]gA|= o]F el Ao £& ALE AR
2=

frElofu| =4t

Aok olAE 3825 felotliedto] Releldrt
(Table 4), ¥ frejobr]ieAl 2 535,39 mg/100 go]
qlom, e 38FF9] fe ofulieAl F asparagine,
glutamic aicd 3 lysine®] Z}2} 75,64, 42.05 2 30,32
mg/100 g2 Uelo] thE frefotu]izite] Hls] HlulZ]
@ol erEof AT Aol 20 mg/100g o] H Zof
+ 8FF7F 3lem, 10-19 mg/100 g H9f 2] Aol 6F
271 9190, WhulA] 182RE B0l 9 me/100 g o] 3HE
UEATE E Lo A= asparagine, glutamic aicd %
lysine®| ZFZ} 75,64, 42,05 ¥ 30,32 mg/100 g -85
A0 2 YEFO N arginine T2 26,91 mg/100 g&2
7 Yebtont Park 5(1998)9] 1ol A& arginine,
glutamic acid % asparagine &2 W}l 3lo] zlo|&
eholeh, B ¢ 2949} Park $(1998)9] A7 A}
Tl o] A" AolE UEhd A AR vhz9| o]akehy
545 AR A} Ak ol whet o|okshA] AR skl At
o]7} ¢lth= Shin 5(2004) 9] Hils Zebeh off 4k 3¢
ool o3t Aoz AREL:

A} 1,000 mg/Loﬂ 3FoE 2 0 3h
2 d, o ”ﬂ‘ﬂi F2EOA 7474 25.4, 31,9 4
37.7 mg/ L& UJEPATHTable 5). &4 33E2 4
Ao de] Bxgo] Qi 23} tjAARES] FtE Thok
T2} BEAFS 7HA ™, phenolic hydroxyl7} T2l

71 Ad) EA53 Agste] F4tst 9 3ok 59 oheFst
AE|EAdLe 7HAtHHeo et al, 2007; Lee et al., 2005).
A HT AE 5 F Hls kol tigh 2ApL S7kst
AL Ql=tl, Alrks 9] A WokE, S5Ao] 9 Sub
Hete 28 1,000 mg/ L9 & e 22} 419,
59.8 W 42.8 mg/ L ¢} Kim 5(2009)¢] 2119} v
3 & o tha R oSl

g, St o| B AA7EA] 4,000% ool YA

O

WE, rOl' m-hj 5
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Table 4. Contents of free amino acids in the leaves of
Allium victorialis

Free amino acids

Contents(mg/100 g)

Hydroxyproline 1.27 + 0.03"
proline 22.66 + 2.02?
Phosphoserine 10.12 + 1.33%
Urea 15.51 + 2.14"
Aspartic acid 4.10 + 0.13"
Threonine 2229 + 1.27%
Serine 2202 + 1.47%
Asparagine 75.64 £ 2.75"
Glutamic acid 42.05 + 3.41°
Sarcosine 5.86 + 0.20"
a-Aminoadipic acid 7.99 + 0.82"
Glycine 1422 + 2.67"
Alanine 24.99 + 1.95%
Citrulline 520 + 0.10"
a-Aminobutyric acid 5.83 + 0.12"
Valine 26.69 =+ 2.02°
Cystine 8.63 = 0.10"
Methiomime 12.52 + 1.26°
DL+Allocystathionine 1.57 + 0.08
Isoleucine 17.11 + 1.05°
Leucine 2626 + 2.16°
Tyrosine 18.32 + 1.98"
b-alanine 2.89 + 0.02
Phenylalanine 22.17 + 2.14%
r-Aminobutyric acid 231 + 0.05
Homocystine 2.38 + 0.06
b-Aminoisobutyri acid 26.00 + 2.22°
Ethanolamine 526 + 0.03"
Ammonia 15.58 + 1.02°
DL+Allohydroxylysine 0.61 + 0.02
Ornithine 0.38 + 0.01
Lysine 30.32 + 2.21°
1-Methylhisdine 1.39 + 0.08
Histidine 1.60 + 0.06
3-Methylhisdine 547 + 0.05"
Anserine 0.97 + 0.02
Carnosine 0.34 + 0.01
Arginine 26.91 + 1.03
Total 535.39

YMean + Standard deviation.
?Mean separation within columns by Duncan’s multiple range

test at 5% level.



ARs] oAt St elery Azt

Table 5. Contents in total phenolic compound and total flavonoid at 1,000 mg/L extract from Allium victorialis leaves

Solvent Total phenolic compound contents(mg/ L) Total flavonoid contents(mg/ L)
Hot water 25.4 + 224" 11.6 + 1.86™
Ethanol 31.9 + 231" 211 + 2.13°
Methanol 37.7 £ 1.99° 222 + 2.06"

YMean + Standard deviation.

“Mean separation within columns by Duncan’s multiple range test at 5% level.

Table 6. DPPH radical scavenging activity (%) in 1,000 mg/L extract from Allium victorialis leaves

DPPH radical scavenging activity(%o)

Solvent 125 250 500 1000 2000 RCx'(mg/L)
Hot water 137 £ 1217 23.0 £ 2567 280 +3.10° 372 + 428° 585 + 335 1,592.7°
Ethanol 70 + 0.88° 217 + 321" 309 +2.88  51.6 +3.62°  68.1 + 2.71° 963.7°
Methanol 46 + 024 9.9 + 1.44°  23.6 +2.60° 473 +293° 682 + 333 1,292.9°

l)Ex'[racting concentrations(mg/ L), which show 50% DPPH radical scavenging activity, were determined by interpolation.

?Mean + Standard deviation.

Mean separation within columns by Duncan’s multiple range test at 5% level.

+F(Cha and Cho, 2001), F4te} 218, 2714 A<k
o, fz}%ﬂ% 6&“”31]5'7] f’&iﬁ gutol 2, A A}

O DY 1o 30
o op

= A %E}(Kawaguchl et al,, 1997) JEHH AL
;_94 % %ﬂhﬂio]: SRS ZARE Ax) g2 ofjeke

WE,
é
Nt

ZEo|A ZZF 116, 21,1 2 222 mg/L&
Q'E]-wﬁ}(Table 6). o3t Ax}= WropE X Ao W &
vh7] oEhe 225 1,000 mg/ L 9] & ZelH o)t §leF
2 77} 25.1, 48,7 9 28.9 mg/ L $th= Kim 5(2009)
o] o} vl 3 & u) tha e 2Zolgih Aupzo
2 ARs 99§ HledE & SR ot S W
oRE, &0l 9l Habo BlE W ol AR S
A ek 4259] Weks 225 1,000 mg/L %9 & ¥
= FF 5.2-17.3, F SFELo|E T 0.0-9.0
mg/ L 0]¢lthi= Park 5(2008)= Hile} H|We & tf=

tha 8 4ol

SRERE
AANA B/ditae Abaeie) ol osto] Aol
Zefgro2A =4S e ™ (Kappus, 1986), &
o] AbSlA £AFS glutamate 8419 I T H &
A ohniAtel ZHIE frEsto] AlEsAe Yehet
(Mattson et al, 1993), AAF-o52 282 A-f-tfjd

1oF

&4
&
At

Sh? F> mlo

of AxE Fofsto] AFo] AAkEE AAlskaL A W

oAz ArEte ol o3t =3kE AR 7= Ao E
2 o]gx|o] Zth(Heo et al, 2007). 1& ZHo|A| Ak
£ S5 AAFolFolA RCso gh2 AR At ot
FEEolA 98 963.7 mg/ L& UEom, Uﬂ'ﬂ%
EEoll4+=1,292.0 mg/ LZ&, ¢ FE=0lA=1,5
mg/ L& YetlcH(Table 6). 0|23t A= H]'O]‘E &
Aol Wl £uby| 2229 RCyo @t RARE 43t 247}
856.5, 131.5 ¥ 270.3 mg/ L Qtt= Kim 5(2009)2] &
T Aol v|wa) E o Alupso] AxlEe]sL thh ke
Holo|qiek, AR Frtef o] 4572 RCso gk RARRE
A7} 2,343.0-6,192.0 mg/ L Gt} Park 5(2008)9] H]
3 AAgolso] wof HEpd He A0RE AlRF

% 3 -lN' m}O

\1

r

orasrd 2A%

A]Z | A nitritet= FAE 7FA] AL 9121, nitrate= A|
U, Aol A &2 o3| nitriteZ I 7] w29
ARET o)A} AT AL AZY 9] amineRo} 4S5}
o] B9l nitrosamined AJASHIL, ESH o 9
hemoglobin®] AF3}=]o] methemoglobing #AJ51] methe—
moglobin & & & 2E=9 9oy Aoz oA )t}
(Na et al., 2004). o83t o}&lAtg el 427 W AAE 1

of FREe S AT o= vk Holld 2 o7t 3
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Table 7. Nitrite radical scavenging activity (% of control) of 1,000 mg/L extract from Allium victorialis leaves

Hot water

Ethanol

Methanol

70.9 + 1.23"%

738 + 1.01%?

79.5 + 1.33"

YMean = Standard deviation.

?Mean separation within columns by Duncan’s multiple range test at 5% level.

Table 8. Anti-microbial activities of the extract from Allium victorialis leaves against the gram-positive microorganisms

Inhibition zone (mm)

Solvent Gram positive microorganisms 500 mg/L 1,000 mg/L 2,000 mg'L
Methanol Streptococcus mutans 8.53 + 0.09°" 8.69 + 0.06° 8.97 + 0.06™
Salmonella enteritidis 8.47 + 0.02° 8.53 + 0.06" 8.61 + 0.05°
Bacillus subtilis 8.23 + 0.02° 8.35 £ 0.05° 8.43 £ 0.03°
Staphylococus aureus 8.24 + 0.08° 8.57 £ 0.04° 8.75 + 0.03°
Ethanol Streptococcus mutans 829 + 0.06” 8.57 + 0.03° 8.66 + 0.04°
Salmonella enteritidis 8.53 + 0.03 8.68 + 0.05° 8.78 + 0.03°
Bacillus subtilis 8.56 + 0.04° 8.82 + 0.02° 9.14 + 0.07°
Staphylococus aureus 8.36 + 0.05° 8.49 + 0.02° 9.01 + 0.04°
Hot water Streptococcus mutans 8.60 = 0.06” 8.78 + 0.03° 8.98 + 0.06™
Salmonella enteritidis 9.34 + 0.03" 10.00 + 0.10" 10.15 + 0.07a
Bacillus subtilis 825 + 0.04° 8.45 + 0.03" 8.47 + 0.02°
Staphylococus aureus 834 + 0.03 8.95 + 0.04° 8.96 + 0.03™

YMean = Standard deviation.

*Mean separation within columns by Duncan’s multiple range test at 5% level.
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Table 9. Anti-microbial activities of the extract from Allium victorialis leaves against the gram-negative microorganisms

Inhibition zone(mm)

Solvent Gram negative microorganisms

500 mg/L 1,000 mg/L 2,000 mg/L

Methanol Bacilus cereus 8.50 + 0.08" 8.83 + 0.06™ 8.90 £ 0.10°

Escherichia coli 8.48 + 0.22° 8.80 + 0.12° 8.93 + 0.07°

Klebsiella pnumoniae 8.77 + 0.07° 8.92 + 0.09° 8.99 + 0.05°

Listeria monocytogenes 8.41 + 0.09° 8.61 + 0.06° 8.61 + 0.02°

Ethanol Bacilus cereus 847 + 0.11° 8.55 + 0.10° 8.64 + 0.08°

Escherichia coli 8.46 + 0.12° 8.70 = 0.07° 8.75 + 0.06°

Klebsiella pnumoniae 8.63 £ 0.11° 8.68 + 0.02° 9.28 + 0.05"

Listeria monocytogenes 8.79 £ 0.13" 8.91 + 0.10° 9.14 £ 0.07°

Hot water Bacilus cereus 825 + 0.09" 8.62 + 0.03 8.62 + 0.02°

Escherichia coli 8.55 + 0.04° 8.64 £ 0.05° 8.71 + 0.06”

Klebsiella pnumoniae 8.63 £ 0.09° 9.17 £ 0.08" 9.22 + 0.10°

Listeria monocytogenes 8.94 £ 0.06 9.18 + 0.05° 9.38 + 0.08"

YMean + Standard deviation.
“Mean separation within columns by Duncan’s multiple range test at 5% level.
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Extract concentration (pg mL'1)

Fig. 1. Cytotoxic effect of methanol extracts from Allium
victorialis using the root part on human cancer cell lines,
Calu-6 and SNU-601.
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