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Antioxidative and Antimicrobial Activities of Lilium Species
Extracts Prepared from Different Aerial Parts

Yong-Myeon Joung, Soo-Jin Park!, Ki-Young Lee?, Ji-Yong Lee’, Jeung-Keun Suh?,
Seong-Yun Hwang, Kyoung-Eun Park', and Myung-Hwa Kang"*
\Institute of Korean Food, Hoseo University
Department of Food and Biotechnology, Hoseo University
3Taean Lily Experiment Station, Chungcheongnam-do ARES
“College of Bio-resource Science, Dankook University
*Department of Food and Biotechnology, Hankyoung National University

Abstract In this study, Lilium sp. were separated into bulbs, leaves, and flowers. Then, total polyphenol contents, electron
donating ability (EDA), superoxide dismutase (SOD)-like activity, hydroxyl radical scavenging activity, and antimicrobial
activity were measured from the extracts of each of the three aforementioned parts. The examination of physiologically
active substances in the three parts revealed that Lilium davidii leaves had high total polyphenol contents, SOD-like
activity, hydroxyl radical scavenging activity, and EDA, while the flowers of L. lancifolium showed high SOD-like activity,
hydroxyl radical scavenging activity, and EDA, as well as a high level of total polyphenols in the bulb. Measurements of
the antimicrobial activities of the extracts against Gram positive bacteria revealed that the leaves and flowers of L. davidii
and L. lancifolium caused Bacillus subtilis and Salmonella enteritidis to form clear zones greater than 10 mm. Furthermore,
the flowers of L. lancifolium showed particularly high antimicrobial activity against B. subtilis, and the flowers of L.
davidii had high activity against S. enteritidis. For the Gram negative bacteria, the leaves and flowers of L. davidii and
L. lancifolium caused Listeria monocytogenes and Escherichia coli to form clear zones greater than 10 mm, and finally,
the flowers of L. davidii and L. lancifolium showed high antibacterial activity, with inhibition exceeding 12 mm.
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AZIAY, A, dF, 3382 2 48 ousked of
T ZATAQ Aoz BIFHATH,S). Wt ohe) HisA dhatst
EAEL A9 AsAEE GAAA FRAZ AR F-F 7
s AFAFI7IE Seke). B 717 B¢t B} ekdsty &
7t FASAE FH, opl L RGAE FolA o @
T7F A AAH R g Foltk 2 A} Uy, o4 %, HuE
7 722 AeM 2 S 2L F AN, Y E FoME
Y, propolis(7) 2 As] ¥AHEZ AA == hazelnut kemel S
A #lEA 3}3HEQ ferulic acid, p-coumaric acid, citric acid @
tannic acid 5& EIIATHS). old IA7AI HIAM dLe
T Jde dREY st EHEL HEA T flavonoid AT
o] SRR HHTHE).

U AF 2R Exshe W WeTH(Liliaceae), W
E(Lilium)?| &3 N 7T ZZ(hardy bulbous)E & 2HE]
°FE W 2802 AL 53] W ALY I B
ofvlgt BEQl ¥k A4o7 FI3 FFo)A AREEHATHI-
12). £x3 3 FUIZEAYNME U] 552 A £93)
A 3t 71-E A AR FEE Fo ARE ReyA g
I 71EAY, A% 2 AB% TY AB5d ALIJT At
(13,14). W3 FZoll= cochicine, ferulic acid, p-coumaric acid,

=0
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sinapic acid @ capsanthin & THEe] ¢Zzol= @ AE, ©E
2 o] o] gleme b wzkaxelr 4B 7)
g sty 9% kAE ARgSATh(1s). Wy 2o gkl
Ro SRS 70%, BrslE 23%, @d 3%, 7|E F71E, A
4, §714F 2 Aoz FAHUTH WG] HE 7HeH Mg
o] Wo} £Zulo]| Sl L speciosum®t L. regale & JF-5 A3t
T JE, 5 SoA Agog Ag3t 53] $uEte]
o zAR Axgg Aged WE gel aeye] 7155 3l
th(16,17). A WIs7re] 25 FAHAQ g vXe 7P
aZ g9l B 2 74 33 e 248 vE2Y F
7REAre 2 Ueigth 3 32 2004d W3 FE90] 6,237
o gelolA] 2005 7475% EEE oF 20% S7eleH, 5§39
W T2 AANEESL FFYANA 3% AA A o]2E
W3t Erte] $43L wEste] fElviel Wit ez A
3l B3 59 £, FUY 714 e 553 HE A8
wE 22 2 9 9o SAAZ 2 BUssle 75AAEe] A
AA oJokE HAE, A, 215 Toll Ad M AAE
Adate] A Fe WPIAE AFEcto R AA7A A8t
o 7l & e 83 472 HiEt 3 S vE
N3} ATl 9 IRIIHE AT fsiA WEkske
NA7AA, Y 8749 357 gHS stAA Fue] LH|Ate]
£312 22A7e A% FREARE EQ=d JEFE A
2L AAE A wet 2 AP B4 uig AEHA I
7t gasitiy Ayzigi

WA, 2 AroMe dB2RE R Ex 2402 ARREH
< uigke] ROy APy THE st Bt A5E AE
g 5 e &% A 3 758E TREte TERIE A
2 28 715AS B3] Jslg 9, B, F20E o] B
A2 80% AEhEE FE g Syisle] BT F 7
Z2Ed tisle] a3 2 FFEAE 2As] FAES ol&
3 HE 2 FE A TY 71T 989 o8 e =

dElrsg

ez X Y

oY M=

Aol ARS-E A 2005 EMIAN B AP XA
A o Ashe HASHHL L davidiist Wl A8}
= FIR(L. lancifoliumys Aol A 52 ARESIHT) Auf 4
e L davidii?t L lancifolium® %, Qi3 7202 Bz 7
algich 23 de F Addtd EZ AHT v #dsA g
2 aEdA AAARANA EF AR F B8t AJER AL
gatgnh W P2e Bo) Aol 1x1x05cm AV|E AP
e 65°CoIM DE718 7AZ3 roller crushers o]-&3le] 27
1mm W2 2EHSHcE 2824 W3 22S airflow type
millHyun Jun Powertech. Co., Ltd., Seoul, Korea)o] @3 £3j
At B4 71538 22kw, % air volume) 18 m*/min, £37]
A £ 3,800 ipm, £F7(classifier) £ 1.5kw, EF7] A
800 rpm, ¥& 3 53 (exhaust fan power) 7.5 kwe]SlTh

Mz &&E M=

Z A" %, 4 2 7SS A7 80% ethanol 713l 33
W 323 o 40°CollM 7RFES7T(Rotary evaporator N-1,000,
Eyela, Tokyo, Japan)E AHE-3ld Sl &748] AATE ¥ 1 my
mLE A|Zsl Aol AMg-3Ach

H= siftE 54

9ol A& 02mLell Na,COE 2.0mL 7tete] Ao LA%
the 50%2] Folin-denis| ¢F&- 02 mL H7I18t2 4dskA £
Z 3087 A3t 750nme] UV-visible spectrophotometer
(Ultraspec 3000, Pharmacia Biotech, Cambridge, Germany) | A}
F4=E 24590t Catechin TEE 23t BE HAFIA
& At AR ZE Aee 33 BE AABATS).

EgiELolE BE &3

Z Zaluyvol= gk 7 A' 100 uLE F35td 10% alumi-
num nitrite®} 1M potassium acetateE -3t 80% ethanol
43mLol EFel] ALolA 402 LA F 415mmelM FBE
£ 24314} oln F EFehiol= FHE quercetind ©]-8-3}
o 2% EETHoRNE TS TFUTH1Y).

SOD(Superoxide dismutase)-like activity &8

SOD SAREA 242 Boaucham3} Fridoviche] M (20)0 wh
g A& 20l triscacodylic acid buffer(TCB, pH 82) 30 mLE
7tste] 287 EFBEE 4°CoNA 12,000 pme 2 3037 Y4wE
3 & AT 01N NaOHS} HCIZ pHE 822 ZHsith
A g3 Tris-HCl buffer 3mL, 0.2 mM pyrogallol 0.2 mL, 3}

Z, 9, £ $EE 02mLE 78k 25°CollA 108 WA o
€ IN HCl 1 mLE 71k whe-& BAAZIZ 420 nmell A 2
27 3w wi3E 2331 pyrogallold] AHBKEEE ARSI

Inhibition effect (%)= (A/B) x 100
A: Autoxidation rate of pyrogallol in the absence of extract
B: Autoxidation rate of pyrogallol in the presence of extract

Hydroxyl radical scavenging activity 3

Aol 2+ 29 FEE 0.1 mLe] 0.l mM FeSO/EDTA &
o} 02mL, 10mM 2-deoxyribose 0.2mL, 0.1 M phosphate buffe
(®H 74) 13mL, 10mM H,0, 02mLE 7}5t3 37°CY) water
bathol A 2417+ WkEAZ1 & 20% TCA(trichloroacetic acidy 8-
I1mLE 78t 100°CelM 158 718 & F5 ¥4A1A 532
nm9l 4] UV-visible spectrophotometer(Ultraspec 3000, Pharmacia
Biotech)l A S 3 =5 FAHATH2L).

MXIZ0{s (Electron donating ability: EDA)

Wdte] B, &, 9) FEE9] AATSE Williams(22)
59 e AYsl ST & 7 FEEY FEE 1%=2
3le] AlZ 0.5mLel 0.15mM DPPH(1,!-diphenyl-2-picryl hydrazyl)
£ 35mL 718t & 44 & 517mme] UV-visible spectropho-
tometerol A FFEE S48t theat 2ol AlLteRdth

EDA(%) =100 - (A/B x 100)
A: Absorbance of group with sample
B: Absorbance of group without sample

Antimicrobial activity &

FFEI= paper diskg o2 AAIHoH, S AHEH &
T a3 HEF 3TFS 29 2A4E 2FTRE ARSI AL
49 WA 27L& Table 13 2ok ZF A1 255 S A
ANA 24A17F wiFEIHR L HolA ] ZAE ZHe] SR
of H79 1.5% agarS petri disho] 20mLA EF35le] 3270
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Table 1. List of strains and media used for antimicrobial
experiment

Strains Cultivation condition

Gram Positive

Listeria monocytogenes ~ KCCM 40935  Nutrient agar, 35°C
Staphylococcus aureus KCCM 11326  Nutrient agar, 37°C
Bacillus subtilis KCCM 11316  Nutrient agar, 30°C
Gram Negative

Salmornella enteritidis KCCM 12021  Nutrient agar, 37°C
Escherichia coli KCCM 11234 Nutrient agar, 37°C

F AE 9L 0.1mA Hrhsld E27E fElEoE A
o 1A HAEE E=x3te] ARSI 2429 80% oleE
252 94 52 FYT 8mm paper disc(Advantec, Toyo
Roshi Company, Ltd., Tokyo, Japan)y2 HTujx] 9o F2AHA
a4 30 uLE FYS 3 37°CoNA 24417F wieFsle] paper disc
Z9] inhibition clear zone®] A7 (mm)yg =7J3ld IFEINE
H) 43 THR3).

A4 24

EA EB248 SAS(statistical analysis system) FA TZI}S
ARgsle] BAEA(ANOVAYS AAEz, 2 Alazke] 24
Z%€ Duncan’s multiple range testE AMS-3FTH(p < 0.05)(24).

#x 3 nE

£ O gy Edexo|E B

HE ES A WolA b A 848 Yeilie A
o2 YHAPA HJAEZNE iz} EAE FZ dlEe 97
7} g8 Bololld o]FojX 2 Qlth25). ¥ A7 L davidiist
L. lancifolium®] 25918 25 5 HEd3e AES 29< Table
20t 72t} & AR L davidi®) ¥ 0.068+0.001 mg/mL,
0.055+ 0,001 mg/mL, 72 0.037+0.004 mg/mLZ F2A 7}
v ekttt Lo lancifolium $222 72 0.038+0.040 mg/mL,
2 0.037+0.003 mg/mL, ¥ 0.035+0.007 mg/mLZ UEFGOH,
L davidiizhe 2] ¥949 F s 2olg HolA] ottt

ZetR ol e L davidii®l U 0.717+0.040 mg/mL,
0.65+0.01 mg/mL, T2 0.63%0.03 mg/mLE 724 7 w9k
t}. L lancifolium %88 72 065+0.00 mg/mL, 2 071+
0.003 mg/mL, ¥ 0.64+0.03 mymLOE M Fo] B RO
2 2450 53 2940 w dsy skEe] g 4%
g o7t e A2 Ueldt) Lee(26) 52 5EAT AAH

Table 2. Total polyphenol contents and total flavonoid contents
of extracts prepared from each part of lilies

. Total polyphenol Total flavonoid

Cultivar Parts contents (mg/mL)  contents (mg/mL)

L Leave 0.068 = 0.001 0.717 £ 0.040

d;v’zi’:.’l. Petal 0.055 0.001 0.650 £0.006

Bulb 0.037+0.004 0.632£0.030

L Leave 0.0370.003 0.651 0.060

s Petal 0.035+0.007 0.713£0.030

lancifolium
Bulb 0.384 +0.040 0.636+0.280

FEES F AsdEs 9T An E97F 43 A |
25 ztzt 13029 1307 ug/mgZE 2 ZEHE TPo) &
FHAY, FH HFF e FEEY F Edds ¥FS
16.74 pg/mg °FF WAL, QA €719 F EFEhE =02 &
FE 236 uymge 2 Ve on, 5093 H¢ v F&
Eo| 12715 pg/mgo. B vlg & £ Hesd, g kols
stere EFEldlE gl viE] 757 pgmgE BA FRE0 Aok
3 BRuslgrh Alasalvar27) 5& hazelnut kernelolA 23.2-103
mg/g} hazelnut green leaflle 156-201 mg/gs T3l Ttz
B39, Siriwardhana®}l Shahidi(28)= whole almond seed52
EofA 8.1mg/gel A9 ALY FEEANA 71.1mggd F ¥
SRS UERIT B s b) glo] Yo ohah B2 miEsld
E o] =25 AARIKRIE & 979 A fAs uet
A del Flsyd EEC] UdF S Aok 23 E ¢
AT Aot B 9T A MBI, o) HEA 49 9
Aol doju= FEA AL A FHE T EelHE JRe
Agol o3 o §-9 Bt o #HEAdn Feinkels EF
o] @ol A= FA = Y7 WEUA Rz AZETH29).

SOD(Superoxide dismutase) FAFRRMS

£ AP g g F5E9] SOD AR $34% L
davidii®] R 82.7+2.8%, £ 66.1+6.7% 7= 506+2.0%Z Aol
A 7V =9t 39, L lancioium ANEE 288 9 749+
35%, 2 T39+4.1% L T2 60.0+47%2 LEREoH, & &
shao] A ZHE YollAe SOD FARMol 7 =%chFig. 1).

AR W sl 4 F 3]l SoDe AlEJ 84MAE 3
LA E HIAI| = S-S Fulsks 4ol SODY 9
& AAE AT catalase T peroxidaseo] 9J3 2 £z}
9 A BAEZ HAFAHE F8F EL Fo guo|th20,”
+2H = H,0,+0,). SOD &7% Wyl o] Whgo] Bol A}
453 9l=dl superoxide aniond] E3E JA A= 2F F
SODE &Astet] o AF wio] HEHIL Uvh EF 9
superoxide aniom A EThe] AHislE Al fEste] ARH4kst
EE ZAAA AA J B2 AX] &8 &t o] w8
superoxide anione pyrogallolll X Al A= eul ol AlFe
aakatEzlo] glthA pyrogallold] 4FELE WAEIA] Rehal s}
gor, B AdA HeA 33HEEC| superoxide aniong 2
At 2ot ded £ 49 F3 ohe FoRo 0Ee o
oA 2 mHe 2 ZepExol= EFo] FhiEo] 3ol superoxide
aniond] 47%°] EA Uehd oz FHHAr} Kang(25) 52

A}
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Fig. 1. Superoxide dismutase (SOD)-like activity of extracts
prepared from each part of lilies.
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Fig. 2. Hydroxyl radical scavenging activity (%) of extracts
prepared from each part of lilies.

lge] AR, 71K, 2 2 o ofehg F&E9 SOD A
48 ZHzt 790, 709, 746 2 875%= Yeh} 9 FEFE]
SOD fAHHAo] &A ZAHUeY ol & AT AA9) fAL
stk & 4 ik

Hydroxyl radical £7s

wel 2o o|¥he F22-9) hydroxyl radical £7%S Fig. 2
s} 2. L davidii EE FE2E9] 2752 ¢ 81.8£27%, £
81.4+4.6%, T 80.9+7.1% ©|A3L L. lancifolium FEEL $1
76.4+4.6%, 2 81.4+4.6%, T2 84.5+12%=2 UER} F5H,
FAHZ hydroxyl radical &7]%] & Aole A gt}
Hydroxyl radical( + OHy2 E44tA: FollM wh-gAdo] 723le] A
AW g 23] 2 AED 5o gl 283 982 3= A
o2 U424 U} Chung21)e =4t okx o] ksl ads
243 Ax AE, A, 221 UESle] 90% o]/d9] hydroxyl
radical 227%5-% el Bght 9ok =3 luteolin-7-0-B-
D glucoside®] hydroxy radical £~7%5°] 0.1 mg/mLe] =X %=
775% 282 1 mg/mLolA 99.1%2) 738 hydroxy radical 227
TS B ub Atk Lee26) 52 5= Y EE 5 &
& 93 #a, E97F A, 509H K 1169, 84.8, 943,
9B.I9%E 2 A&L BYvky BAsiHL B A7 A3 F
ZH, FEZ 75% oY B& A3 JAES BT, YolA
9] SOD fA1EAe] Eelrols &) AAAAZ Uehx
Rout s EEke AFIAE Ul oA A7
F T2 colchicineo]2h= alkaloid A¥o] g5 Yok B
SET JoK15), of AR THE IT T HEF AF
Ades E3d v glon, oA sEdae] @A SAHFUA
T2 FEEE o438 HE HEEY o tE EFd) d
EA1e] gagdel Bg A7rt FEEolor & Zow Azdrn)

Hxt B0is(electron donating activity)

W} o oehg FEEQ AR 4% 24 AFE= Fig 3
# 2. L davidii $EE] A 9% o 249+56%, £
149+ 04%, 7= 13.798+8.0%CIRX L. lancifolium FE5L
15.1+0.7%, & 173+0.0%, T 133+02%2 «22 vehsdoh
B F2E0 A FATE b s A% vsl o
& Fg 27%E Ytk AA 3o5e XA #tE) wkge
Aurgo] BAddhe AP free radicalo] MRS A Fsle) A
AEe-g AT A3 free radical A WolM X4, &
B T3 At 2k AW 2 =3E 4Tl FHErt HE

o] ksl B A 455

O L. davidii O L. Jancifolium

10

Leaves Petal Bulb

Fig. 3. Electron donating activity (%) of extracts prepared from
each part of lilies.

2 free radical® AAE 4 Jde AL Fos= A7t o
o]z itk &3] DPPH(1,1-diphenyl-2-picryl hydrazyl) radical
aAYe ditel B4 AR FFToE s WIS SRRHE ¢
HEEE olnlFo] s o] e AMo] HAEE ARE T
Astee JeiE Hxr HAHE0). ol DPPHY 28-S
hydroxyl radicals} fA}3}S] free radical 424 Ad da] &5
I ok B a3ds & wSs@¥el /B =4 EX€E L davidii
2] 2J(0.068 +0.001 mg/mL)NA AR} Fo% TS =A SN
on, #HE ol HlF sk free radical 2AGA 0] F71e A
ATAFH7} FARIATHR6). Kang(31) 5& A=A EQ g
2 Mg #2529 DPPH radical £24%& 248 23 SOD
AR 2 At Adsh Algo] =8kd WHH DPPH radical 4
AL v Jehd Aoz Haste] Wge] i gARE AE
At AL Psks FEr1Ho] e T UeS AT

& #Y

AN A3} L davidii B L lancifolium®] A, &£, 72 32
52 100 pl/disc T=E FHBAEE AP 98 24 22
&t A3 Table 33 2t} Gram@A @5 B. subtilisl A L.
dovidii®) 0, 3} L lancifolium®] 8, ZAAE 10mm 0]/42]
clear zone2 BFAIHNLH, 53] L lancifolium®] £ FEENA
7V w8 o] Yerkth
S. aureuse L. davidii®) 2, 723} L lancifolium®] 9, ZolA
Fot e e S enteritidisolNE L. davidiid) &, 2
3} L lancifolium® 9, £ FEENA dgHo] whor} E3
. davidii®] EANXN 7V B S enteritidis?] o) YERT)
VA o 24 AlFQl Listeria monocytogenesoVA L. davidii®)
1, 3 L lancifolium®] 2, 94+ 10mm ©]42] clear zone
BASIAT 53] L davidii®] £3}F L lancifolium®] S, 29
Ae 12mm o9 E2 FaHo| Jeldth E colidlA L
davidii®]l 4, £ 2 L lancifoliume ¥, ZA 10mm ©]4<]
clear zoneS HATHIL 53] L davidii®l A3 L lancifolium®)
o, FA 7FE =& daES JeERIATH Kim(32) 52 UE
8 FEEY g ANAAM 500 ug/mL FEANM S aureuss
98% 4= ABNSA, B. subtilis, L. monocytogenes 2 V. para-
haemolyticus= 2,000 pg/mL =AM 22k 97, 98 2 97% A3
ANReH 22L& F=oA S aueusSt E. coli= 100% A3 &7
& HAFRch o AnE ogg FEEL Gam Y4 IF
oA AL RIS, Gram 24 dFAM = S enteritidis
GFEA-S YelA &ttt W FEE94E Gram 24

Oroh[\':_lo\]

to &
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Table 3. Antimicrobial screening of extracts prepared from each part of lilies

Salmornella

Staphylococcus

Listeria

Cultivar Parts o Bacillus subtilis Escherichia coli
enteritidis aureus monocyfogenes

Leave +H + ++ ++ +H+

Lilium davidii Petal ++ + ++ ++ ++
Bulb + ++ + + +

Leave ++ ++ ++ +H+ ++

Lilium lancifolium Petal ++ + ++ ++ +H+
Bulb - + + +

-: no inhibition (-8.4 mm), +: slight inhibition (8.5-9.9 mm), ++: moderate inhibition (10-11.9 mm), +++: strong inhibition (12 mm .

25NN Bacillus subtilisoll el T84S YERMAUL, Gram
S FFNME S enteritidis S B0t =S Elzaawely
(5) = Rumex japonicuse ethanol, hexane, chloroform, ethylac-
etate X waterS 7R FEF FE2E) IFHE IARE A
B. subtilis @ B. cereustS hexane FEES A% BE FEE
oA A E7F UAL B. cereusl] slde JAFo] gitt
B3tart. &8 E colie chloroform 522 A9 &371 ]
FAT T FE2EEL A A9 Aoz Byt i
ZEEXE 722 HFA 2559 IJF2E-2 oleoresingTt sterols
£ 33 ¥ 7R EZo) 3lE pyrogallolst 22 HEIRE
EL sulfhydrylZte] w83 E3lo] EAE Ajsle wAE] =
AL Zrhw 8t}h(33). T3 2} catechins® S, aureus L E. coli]
ueg)o} gte] 1S B3 tioket Wl uisl 3RS 7
=L th34).

2 o

B Age gt A 715e BN s A ¢
22 #g37) 98 72, o, £ FEOE 7RI Hepd
2289 F HEdH, A F9%, SOD fFAFEA, hydroxyl
radical scavenging activity 2 438 FHsIch 93 F9d
Z H=FFAXE L dovidii & 0.068 mg/mL, L. lancifolium T
2 0039 mgmLE ettt EetRrols FFE L davidii 9
072 mg/mL, L. lancifolium T-2 0.65 mgmLE 3 =o] Wy} &
Z 9 B9 ue} HEA 3FEY g E Al AU
WY oehe F2E0 SOD FAHAY ERAF L davidi®] &
827+£2.8%, & 66.1£6.7% T 50.6=2.0%= AolA 7PE B3t
o} L loncifolium NEE FE5L Y 749+35%, & 739
4.1% 2 T2 600+4.7%2 Vel W 2A4E dEE =
E9| hydroxyl radical 2A% &34 L davidii NEE FE2
o] AASS A 81.8+£2.7%, £ 814=4.6%, 7T 80.9+7.1% ©]
A L lancifolium F5E2 A 764+4.6%, F 814+4.6%, T
Z 845+ 12%2 JER} F5H, F-9'8 2 hydroxyl radical &7
S 2 ol YeRIA LUk L davidii FEE] AR} T
5 24 A3 o 249+56%, £ 149+04%, 7 13.798+8.0%
OIAXL L lancifolium FEEL A 151£0.7%, £ 17.3£0.0%,
T2 133+02%2] o2 el £ 9% 29 2228
o183 19 YA FFoIN FFEH FA A= B sublist
S enteritidisVA = L. davidii, L. lancifolium®] A3 ZA 10
mm ©]4¢] clear zone& AL, E3F| B subtilisIHe L
lancifolium®) 2 -804 FFaA7F =%t £ Gram o4
FFAXM= Listeria monocytogenes 2 E. colilN L. davidii, L.
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