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Abstract: To investigate the antimicrobial activity on bacteria
causing a respiration disease and antioxidant effects of water
extracts from 12 kinds of wild edible vegetables, we extracted
the water extracts for 72 h in 7°C using distilled water as
solvent. The water extracts except Ixeris dentate and Allium
monanthum had high concentrationsof phenol compounds
and flavonoids. Liguraia fischeri specially had the highest level
on total phenol compounds and flavonoids with 205 pg/mL
and 98. 86 pg/mL, respectively. The each 0.05% extracts of
Sedum sarmentosum and Liguraia fischeri had high effect
on the DPPH radical scavenging activity among wild edible
vegetables and the most extracts promoted antioxidant activity
with increasing concentration of extract. The catalase activity
of Erysimum aurantiacum and Aralia elata showed more than
150 units per g of fresh tissue. The effect of antimicrobial
activity on water extracts showed characteristic activity. Only
Staphylococcus aureus KCTC 1928 and Corynebacterium
diptheriae KCTC 3075 were inhibited cell growth on the
other hands, the remainder of bacteria was not inhibited cell
growth. Nevertheless, the extracts of wild edible vegetables
had specific concentration as MIC for antimicrobial activity
respectively. In case of the extract of Aster scaber, Erysimum
aurantiacum, and Allium monanthum had over 30% antimicrobial
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activity on the bacteria causing a respiration disease. In results,
the wild edible vegetables include high concentrations of
total phenol compounds and flavonoids that give a good
antioxidant activity and antimicrobial activity. Therefore the
wild edible vegetables are functional food for anti-aging and
physiological activation.
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Table 1. List of the wild edible vegetables

No. Strain Korea name Function & Characteristics
1 Artemisia princeps. o ascaris, female disorder: edibility, medicinal use
2 Aralia elata 5 stomach cancer, discharge phlegm, healthiness, diabetes: edibility, medicinal use
3 Sedum sarmentosum =4 leucorrhea, blood: edibility, medicinal use
4 Aster scaber A= diuresis, cystitis, a tonic: edibility, medicinal use
5 Portulace oleracea ERCIR= detoxification, beriberi, tonsillitis: edibility, medicinal use
6 Liguraia fischeri =3 neuralgia, cough: edibility, medicinal use
7 Capsella bursa-pastoris yo] diuresis, ascaris, asthma, edema: edibility , medicinal use
8 Ledebouriella seseloids WS UE  discharge phlegm, arthritis, antipyretics, headache, cold: edibility, medicinal use
9 Ixeris dentate &k tranquilizer, stomachic, appetite: edibility, medicinal use
10 Erysimum aurantiacum. -X]7§0]U= diuresis, stomachic, kidney, jaundice, anticancer, discharge phlegm: edibility, medicinal use
11 Spergularia marina MU= rich of calcium & fibloid: edibility
12 Allium monanthum =g cough, female disorder, insomnia, cold : edibility, medicinal use
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Table 2. List of microorganism for the experiment of antimicrobial
activity

Strain Characteristics & the name of disease

Staphylococcus aureus KCTC 1928 anaerobic, Gram (+), pneumonia
Corynebacterium diptheriae KCTC 3075 Gram (+), respiratory disease
Mycobactrium sp. KCTC 1829 aerobic, Gram (+), tuberculosis
Fusobacterium nucleatum KCTC 2488  Gram (-), sepsis (periodontal disease)
Klebsiella pneumonia KCTC 2245 Gram (-) respiratory disease
Streptococcus pyogenes KCTC 3097 Gram (+), pneumonia

Neisseria gonorrhoeae KCTC 2746 G(-), sepsis (septicemia)

23, Ao
Aok SigmaB]A} (St. Louis, USA) 2] Al BlIIX]:= Difcort
(Lawrence, USA) 2] #55-& +4J5}ed /\]‘Q“Ol'oﬂ‘:]'.
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ability, EDA %) 2.2 AFZ8Fl o tjZ27 2= 0.1%9)
0.05% Q1% SAFsHA| butylated hydroxytoluene (BHT)E
AMEISICE DPPH 557} 122 Hasizt] Be3t 55
9] & RCs 0% ARESISIT.

EDA % = (Control absorbance - Sample absorbance)/Control
absorbance) x 100

2.6. CATE&A &3

Catalase &/J2 7|40 FhbslrAio] A4S Sk W
HE ARSI [21]. 2B A4 0.3 g2 0.05 M phosphate
buffer (pH 7.0) 0.7 mL¥} 7] A3 ¢ FkollA vlafist 5
14,000 gollA] 523t daliglste] 42 deds aid
O % AMgSllom Thd] ARk BSAE AT EAE ot
Bradford " o2 S4SISIE A S5 Sl
Hh-g-o10 0,053 M H,0, 1 mL, &4 0.1 mL, 0.05M
phosphate buffer (pH 7.0) 1.9 mL-& &35+ 7102 3150w
FAY (unit)yS H0,E F8lishe F5E 240 nmelA] 13-
1 FHE AAAE S F Rl A o= ARlsiGitt. 4
ol 43.62 240 nmOA H,0,9] extinction coefficient®|T}.

=

Unit of CAT = (A/ min x dilution factor)/2 x 43.6 (extinction
coefficient)

2.7. gau AR

57 A ek Aol tist et a = paper disc
diffusion™] 0 & AAIE}IT} [22]. ZF 757+ blood broth
(pH 7.3) ¥iIAlell HE38t th 600 nmolA F3%=7} 0.39]
= w7k wikste] blood agar HiA|ell ZH2F 200 wLA
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Z}z} )] 20 CollA] 1AIRE |8t ths 37°CellA] 484]
7+ viketo] paper disc 9]¢l 28/3¥ inhibition zone®] %]

Inhibition rate % = [(diameter of treatment - diameter of
control)/diameter of control] x 100
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1 2 3 4 5 6 7 8 9 10 11 12
Samples

1-Artemisia princeps, 2-Aralia elata, 3-Sedum sarmentosum,
4-Aster scaber, 5-Portulace oleracea, 6-Liguraia fischeri, 7-Capsella
bursa-pastoris, 8-Ledebouriella seseloids, 9-Ixeris dentate,
10-Erysimum aurantiacum, 11-Spergularia marina, 12-Allium
monanthum

Fig. 1. The concentration of total phenol compound in 0.1% water

extracts from the wild edible vegetable. Each value is the mean +
S.D. of 3 times (P < 0.05).
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1 2 3 4 5 6 7 8 9 10 11 12
Samples

1-Artemisia princeps, 2-Aralia elata, 3-Sedum sarmentosum, 4-Aster
scaber, 5-Portulace oleracea, 6-Liguraia fischeri, 7-Capsella bursa-
pastoris, 8-Ledebouriella seseloids, 9-Ixeris dentate, 10-Erysimum
aurantiacum, 11-Spergularia marina, 12-Allium monanthum

Fig. 2. The concentration of flavonoid in 0.1% water extracts from
the wild edible vegetable. Each value is the mean + S.D. of 3 times
(P <0.05).
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3.2. 44|17 FEE0] 7 = SR ol & §5F

2B FEEe Ao ZEhEolE e 55 1 mL
T 40 pgold]l 1o E &y Yol, 1A, 75, FAUE,
FA7golubzo] 918lo 55 1 mLY 40 pgolsi]l 15
o7 s 2R, S, 2R s 5 QM8 (Fig. 2).
= = 3gE FE7F 23 AR BlwE uhe 5ro)
ZtEo|EE et Al ow gjl Hglom, Sl &
= T s g vl o] FepH ol gk ek
e FEE A= AoE wEFlet ol ol T
A& ZAZ) AL AAE G2 1 &R dRshs slow
ekt Zekeo| = AkelA 2hea) s A"
AR ok Alg R ddS, 3 52 aes 7
716 EAQl o= el GElE AlQ)st U A Akl
= olyst 7154 E4S ohE st Aoz Azt o] A
g3t 57 FHE WUl B4 ge] e W oof

3.3. 80 2A8A

12714 2Bl FE80] 7= 2oz 28-S dolr
7] $18ll DPPHE °olgsto] 543t 43 =, o), W
s, 35, 40lE 07 2o S BYon s
A9 % vissla ey Sk eo)E SR vigkon) gzt
AL 58 Zlo 2 B FIT) (Table3). AT &
5 T ZEhEolE dRo] W FollA ot A 24
A =2 0% g H o] ERtE ol =r) Gt Ao
Hosks T2 B4IS YSsiglon AlE= et 127
A AT B e 2o 2ASY S TR A e
o = Q) T3 FEE FEE 0.1%, 0.05% 2 T3t
o gzt 2ABAS AT A3 A 59| FEr) STk
wg} M STl ou Ao ES] FEETRE TR
7} STkl E @A) Mslofl= 2 JEES T4 o= ZloR
Kol A& oks MFslo % walelAlanr) Q= sk Ak

Table 3. DPPH radical scavenging activity of water extracts from
the wild edible vegetable

DPPH radical scavenging activity

SampleT (% of the control)
0.1% 0.05%  RCso(png/mL)
BHT (control) 96+0.80 95+0.20 15+0.04
Artemisia princeps. 53+0.88 47+0.97 78 £0.14
Aralia elata 60038 47+0.56 69 +0.92
Sedum sarmentosum 86+0.39 56+0.51 47 +£0.95
Aster scaber 55+0.66 42+042 85+0.31
Portulace oleracea 64+020 39+044 80 +£0.92
Liguraia fischeri 68+0.39 58+0.16 50+£0.21
Capsella bursa-pastoris 72 +0.04 55+0.84 49 £0.35
Ledebouriella seseloids 69 +0.19 49 +0.30 68 +£0.86
Ixeris dentate 314097 15+0.25 132+0.48
Erysimum aurantiacum. 45+042 48+0.55 112+0.26
Spergularia marina 51065 28+0.01 101=+0.85
Allium monanthum 43+0.19 16+0.24 119+£0.40

+ : water extract of the wild edible vegetable.
Each value is the mean £ S.D. of 3 times (P < 0.05).

2 AZPICH (23], o] B A= AR A3
Sh R Al AelR S H3 Aol s,
S el B B T £ vAR o,

3.4. CATEA

Catalase A3 U] tradelq A E= H,0,5 H09+
0,2 #3llste] EASHA A|A sh= a4% M7} st
kst 2ol AEe] A ASAE o ghskal
o] Ao g giAQl §AEAS VK= Ao] 54o]
o} wjFof 2 Ao Aest 12714] ANF2] catalase
S At A3 FAolVE, 75, &, WeyE, F
e o2 sk 84S Blon T&, WU, &Y
9] 7% specific activity”} TR ARl B8l w9~ 52
e 7= Ao Kot o)F AR H0, 3l i
=231 AE U +H1ES AAS A2 homeostasis-<
RSz Bt adp) 9l A oR ket (Table 4).
WS, catalase EAJ0] ¥ TR TR o= S|
ks 58S 7= A oRE gRlso] 4EA add
AR ks S-S UERlE Tk 715 SR s
SRSkl Sl ACE ALEHTE [24].

Table 4. Catalase activity of water extracts from the wild edible
vegetable

Sample Activity Specific activity

(unit/g fr.wt.)  (unit/mg protein)
Artemisia princeps. 133.1 16.44
Aralia elata 168.2 419.78
Sedum sarmentosum 18.0 138.12
Aster scaber 104.2 2.78
Portulace oleracea 71.6 316.01
Liguraia fischeri 442 212.57
Capsella bursa-pastoris 513 45.74
Ledebouriella seseloids 118.9 407.46
Ixeris dentate 49.2 65.45
Erysimum aurantiacum. 189.0 106.21
Spergularia marina 83.4 53.55
Allium monanthum 28.5 24.17

Each value is the mean £ S.D. of 3 times (P < 0.05).

3.5. 4784

S57] AZE fishs A9 Alatel] nX= Al FEE
o] Fudd= Lot BY) flall AT 2= 5, 10 mg/mL
S 2V} Alrtell A2)$tk A¥ Staphylococcus aureus KCTC
19288} Corynebacterium diptheriae KCTC 3075¢1 th3lA]
T EE9) el B e de ®Bolom ymA| At
ol tisliM= 574 AbAlFRte] 3reds 7L Slee
g1k 4= QISITH (Table 5.6). 53], FHEw} FA78o
= 719 B Aol thell SeEde 7L 9lglor [23]
= Fusobacterium nucleatum KCTC 2488 2} Neisseria
gonorrhoeae KCTC 27465 A|9]5F LhA] Alxt=el tis)
Mt FudAdE 7L Qo] 2l &% § AdEE
o] gl& Zlor F54n 25]. Fwddel ik At
A7 FE= ALAFANEE (MIC)E Lok A3}
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Mycobactrium sp. KCTC 1829 Aol thalix| vt gt&do]
VERA] kg om vpX] Aol thalir= I 5ol
A BRtEAdE 7 LR UERET (Table 7). 50]3t
AL Alatel et 2Bl 552 557} 10 mg/mL Kok
S 50 mg/mL Hr} 5 - Al s S38t
= o] yEhdths Zlolnt. o] = FEEel 3
wdo] AR AYHA o= AF FEEC 3
phytochemical©] 23|12 Alite] A4S Eolae 4= &
ot e= & T AU

4. 2E

A F= AL A8lE L Qs AR 1274 (%,
s, FvE, AlE, w3, 9o l,‘ﬂo‘%‘%% ], HA)
7oz, Mz, 2ElhE st B8 §ulE 5=
= @2 v ol FEEC] 7KL e % Jﬂ%ﬁ‘m‘“ﬂ}
ZepR ol g, g A, catalase 2, e
A cg oto} Mk},

H=sheke e B w37 P =2 s=E 7
o7 AREQEY 352 | mLY 205 pgo Hx
shal ISl o ~HH%9¥ G FEEole 7=
mL%]' 10 pg ]0],__ 7].x]‘— 74& 74%43041;]. =
wol= PRk w5 FEE 1 mLY 98.86 pgs Pk

— T o u

Alom Fuk] el U‘r?ﬂ FEE< 1 mLT 10 pgolskz
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mlm
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o =
g e

— r1ro

A
6]
L=
=

of

P e FEE I 20% FASYL AT 5

—501 7= B AAEES FEES 0.1%2 0.05%
A A e = EHZEL Q15 3AkskAl BHT 9} BlaL
A% A3 0.05% FL2 #H 9 s FE 5o BHT
9] 55%¢°f SFHi= =2 ) LA ] S Fl
AT 0.1% B 3559 4% BHTS] 90%°] a5
Lol e 9503k gl AAES 7 Q19lE) Catalase
o] A HA)7io| 2T} T2 AU g = 150 unit
ol =& BAS ®HAlth 3871 A3 sk At
ol gt IS A= PR |vUE FEE BT

Azte] 50l AR 10% ool Fae nglow
S5} Feuols o] vhe: Sl FEEe
S ) 0] A9 S B

T FEES T8 Fehieo)me) iSRS vt
IR ;JOU% St 2O AT catalse S-S
7R AL Q153 SAl Corynebacterium diptheriae KCTC
30750 oist A 7HAaL Qlo] gk T i l
Agks st adel A Fies) A ol ¢
AR g E i

%14? ZZ‘Z‘/] ;] Jﬂh—_ﬁﬂﬂ“/} —‘ﬂ‘LOIC 51—61:—
o2 28} BlaA] iAo w W s EE 7 AL
O-]OL]— Fq-]:]i’]— 7{?7\510 HO 07\6}— 7—]_E ﬂo]ﬂo']o
] St 22 10 mg/mL-S Aol A2 ul Kiebsiella
pneumonia KCTC 22455 A|2]$t & Aol tisiA] et
IS 7= Aoz ERIFESI

Table 5. Antimicrobial activities of water extracts from the wild edible vegetable

Treatment 5 mg samples extracted water from the wild edible vegetables

Strain of Microorganism

"2 3 4 5 6 7 8 9 10 11 12
Inhibition rate (%)

Staphylococcus aureus KCTC 1928 17 53 53 42 - - - 27 - 34 27 34
Corynebacterium diptheriae KCTC 3075 E 10 33 7 20 25 20 - - 17 33 -
Mycobactrium sp. KCTC 1829 - - - 16 - - - - - 12 - 19
Fusobacterium nucleatum KCTC 2488 - - - 25 - - - - - 12 - -
Klebsiella pneumonia KCTC 2245 - - - 10 - - - - - - - 15
Streptococcus pyogenes KCTC 3097 - - - 20 - 5 - - - 15 50 -
Neisseria gonorrhoeae KCTC 2746 - - - 16 - - - - - 7 7 -

1 There are kinds of the wild edible vegetable that information has Table 1, § do not have inhibition rate.
Inhibition rate % = [(diameter of treatment - diameter of control)/diameter of control] x 100.

Table 6. Antimicrobial activities of water extracts from the wild edible vegetable

Treatment 10 mg samplesextracted water from the wild edible vegetable

Strain of Microorganism

1 2 3 4 5 6 7 8 9 10 11 12
Inhibition rate (%)

Staphylococcus aureus KCTC 1928 30 33 41 42 - 21 - 16 - 30 - 24
Corynebacterium diptheriae KCTC 3075 K 10 10 - 10 25 7 - 17 10 20 6
Mycobactrium sp. KCTC 1829 - - 7 32 - - - - - 21 - 16
Fusobacterium nucleatum KCTC 2488 - - 12 25 - - - - - 12 - -
Klebsiella pneumonia KCTC 2245 - - - - - - - - - 6 - 33
Streptococcus pyogenes KCTC 3097 - - 7 27 - 20 - - - 20 - 7
Neisseria gonorrhoeae KCTC 2746 - 11 14 16 - - - - - 21 8 -

FThere are kinds of the wild edible vegetable that information has Table 1, § do not have inhibition rate.

Inhibition rate % = [(diameter of treatment - diameter of control)/diameter of control] x 100.
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Table 7. Minimum inhibitory concentration of water extracts from the wild edible vegetable

Microorganism & wild

Concentration (mg/mL)

MIC

Concentration (mg/mL)

Microorganism & wild MIC

edible greens 5 10 25 50 100 (mg/mL) edible greens 5 10 25 50 100 (mg/mL)
Staphylococcus aureus KCTC 1928 Klebsiella pneumonia KCTC 2245

Artemisia princeps. Lt IvE e 10 Artemisia princeps. o+ o+

Aralia elata - - -+ 50 Aralia elata H+ o+ o+ - - 30
Sedum sarmentosum - - -+ + 25 Sedum sarmentosum +H o+ - - - 50
Aster scaber - - - + o+ 25 Aster scaber - + - - - 25
Portulace oleracea += =+ o+ - - 50 Portulace oleracea +H =+ o+ - - 25
Liguraia fischeri + - - - - 5 Liguraia fischeri o+ - - 2 8
Capsella bursa-pastoris +H o+ + + o+ Capsella bursa-pastoris ~ ++ + - - - 25
Ledebouriella seseloids ++ - - - 25 Ledebouriella seseloids +H o+ -+

Ixeris dentate -+ - - - 10 Ixeris dentate +HH o+ o+ 25
Erysimum aurantiacum. - - + 4+ 10 Erysimum aurantiacum. ++ - - - - 10
Spergularia marina - + - 5 Spergularia marina + =+ - - + ig
Allium monanthum - R 10 Allium monanthum - - - - -
Corynebacterium diptheriae KCTC 3075 Streptococcus pyogenes KCTC 3097

Artemisia princeps. +=+ =+ o+ + - 100 Artemisia princeps. ++ =+ - - - 25
Aralia elata - - - - <5 Aralia elata +H=+ 4+t - - - 25
Sedum sarmentosum - - - - - <5 Sedum sarmentosum +H=+ 4+t - - - 25
Aster scaber - +- 4 + - 5 Aster scaber - - - - - <5
Portulace oleracea - - - -+ 50 Portulace oleracea +H=+ 4+t - - - 25
Liguraia fischeri - - - -+ 50 Liguraia fischeri - - - - - <5
Capsella bursa-pastoris - - - - - <5 Capsella bursa-pastoris ~ ++ ++ - - - 25
Ledebouriella seseloids + 4+ - - - 25 Ledebouriella seseloids +H=+ 4+t - - - 25
Ixeris dentate + 4+ - - - 25 Ixeris dentate +H=+ 4+t - - - 25
Erysimum aurantiacum. - -+ o+ 10 Erysimum aurantiacum. - - - - - <5
Spergularia marina - - - - - <5 Spergularia marina S - - 25
Allium monanthum + - -+ 4+ 10 Allium monanthum ++ - - - - 10
Mycobactrium sp. KCTC 1829 Neisseria gonorrhoeae KCTC 2746

Artemisia princeps. o A+ Artemisia princeps. o+ - - - 25
Aralia elata = S Aralia elata ~=+ - - - - 10
Sedum sarmentosum =+ - -+ o+ 25 Sedum sarmentosum e 10
Aster scaber - -+ o+ 10 Aster scaber - - - - - <5
Portulace oleracea + o+ Portulace oleracea e o R 25
Liguraia fischeri o+ Liguraia fischeri + o+ - - - 25
Capsella bursa-pastoris = S Capsella bursa-pastoris ~ ++ ++ - - - 25
Ledebouriella seseloids e e Ledebouriella seseloids S o S e

Ixeris dentate o A Ixeris dentate o - - - 25
Erysimum aurantiacum. - - ++ + 10 Erysimum aurantiacum. - - - - - <5
Spergularia marina o Spergularia marina =+ - - - - 10
Allium monanthum - - 10 Allium monanthum o+ - - - 25
Fusobacterium nucleatum KCTC 2488 T : no growth, § : slightly growth, [ moderate.

Artemisia princeps. +H o+ - - - ~ o

Aralia elaiz 8 ++ - - - gg FAZoU= FveE FEES HE AlEEY v
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Aster scaber - - - - <5 = 7H= Ao FRIESI O catalase TV} LA
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s+ o L L a E] A8 feks A ARE wEel ol oA
Ledebouriella seseloids +H o+ - + 50 Hol Fdof| Aty]= ol Uee ek HHAT A
Ixeris dentate e = 25 357 Azt oAy} X5 g¥) S FozE AP
Erysimum aurantiacum. - - - - - <5 o} PR B AAEE AGE 7154 249 T
Spe.rgularia marina ++ o+ - - - 25 =g)3tE Y} Zajn o] B2 EHalA) sheslal glo] St
Allium monanthum + + - 100

1 : no growth, 1 : slightly growth, | moderate.
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