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Antibacterial Activities of Suaeda maritima Extract. Young-Gun Moon, Chang-Young Song, In-Kyu Yeo,
Gi-Young Kim and Moon-Soo Heo*, Faculty of applied Marine Science & Marine and Environmental Research
Institute, Cheju National University, Jeju 690-756, Korea - To develop natural food preservatives, methanol
and water extracts were prepared from the Sugeds maritima and their antibacterial activities were exam -
ined against 12 microorganisms which were food borne pathogens bacteria, food poisoning micro -
organisms and food-related bacteria. Methanol extracts exhibited antibacterial activities for the 5 Gram
positve and 7 Gram negative bacteria by agar diffusion method, The antibacterial activities and cell
growth inhibition were investigated on each strain with the different concentrations of Suaeda maritima
extracts. Antibacterial activities were shown in root, stem, furit extracts of Suaeds maritima . However
stem and fruit extracts showed weak antibacterial activity against the tested microorganisms. Root ex -
tracts showed the highest antibacterial activities against microorganisms tested, such as Bacillus cereus ,
Bacillus subtilis, Vibrio parahaemolyticus, Staphylococcus aureus . The highest antibacterial activity against

bacteria test was found in the methanol extract.

Key words : Suseds maritima, antibacterial activity, pathogens bacteria, methanol extract
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bacen), 2 A (Suaedn asparagoides ), Az (Suaeda japonica),
AA7 (Limonium tetragonum), AP 3 (Aster tripolium ), &)
F3HRosa rugosa), SH|ALZ(Carex kobomugi), #3SUE
(Suseda maritima ) 5-o] AUi{12,14]. o] &7 HAAE] A&
dhe @42 #4447t wasks S5t #9ol flen
2 GEeEE ASeA Hadt ogR dANES &
A AN EEG SAEG M MAstEE Aws
/0l B2 A drtEe] e AedEY F
2 A7ho] Hol At} shARt o} A 7kA] G4 S-S
&8tal A=Al o]g7he Aol W3k A77F A9 /i
3 TEritE ol §ste] DPPH 2|4 248

3 w3 A7 9] 22 e
SR 7], Fatek w(19], Aedd AT
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ol Ao A ARERE B F b AFE sl A ek
192 A Zom 59 Aot odde a2k 1S 9
i 78 Mg e FR S ol de] B¥sted A
HH 18 7k S, v As ek A g a3l
e AR A o ohA7HA el Tt #I3
ATl E3E ot B AT AME okg A= R A BF
o] BE 87 wra AAH o] gives =3
Mee #2585 7ML A% fra] vAdEe] Wt g
3L ARt AR S ARAY AR The S Hla 4
shax} 3k
WE Y u
43 M=

£ A7) A ARSI @S E (Suaeda maritima ) 200651
5 A 8U7MA] AT Bl A A ato] By, 27], &
Aol ol &atdrt. AERRE IT4EE

[13]3 AFAEE7F 9TE Yl Abo] E(http:/ /www.nfe.cokr )

Awargle.

AE ZF

B )| ALE-E T Table 10 UERA ul9} o] 3=
A& HEAE (Korean Culture Center of Microorganism,
KCCM), st=AEAAAE (Korean Collection for Type
Cultures, KCTC) 72/ American Type Culture Collection
(ATCQellM L3 AT 553 23 SAT 7502 F 12F
S Hofito}l AMS-E UL AFS- M A= Tryptic soybean agar
(TSA), Tryptic soybean broth (TSB), Brain heart infusion agar
(BHIA), Brain heart infusion broth (BHIB), Marine agar

Table 1. List of strains and media used for antibacterial experi -
ments

Temp.
(9
Vibrio parahaemolyticus (KCCM 11965) ~ NA' 37

2

Strain Media

Vibrio alginolyticus (KCCM 40513) MA® 37

. Vibrio cholerae (KCCM 41626) NA 30

R 6) e erichia cofi (ATCC 25922) TSA® 37
bacteria

Salmonella typhimurium (ATCC 14028) TSA 37
Psedomonas aeruginosa (KCCM 11328)  NA 37
Aeromonas hydrophila (KCTC 2358) NA 30

Staphylococcus aureus (KCTC 1621)  TSA 37
Listeria monocytogenes (KCTC 3710) BHIA* 37

Gram (4)

bacteri Listeria seeligeri (KCTC 3591) BHIA 37
ASENe Bacillus cereus (KCTC 1012) NA 30
Bacillus subtilis (KCCM 11316) NA 30

'NA: Nutrient agar ‘MA: Marine agar, *TSA: Tryptic soybean
agar, ‘BHIA: Brain heart infusion agar.
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(MA), Marine broth (MB), Nutrient agar (NA), Nutrient
broth (NB) Difco (USA) AL8] A& AHE-51o] stab culture s}
of £'CAA BeslHiA 3Fnit At sto] A3l AH-akg
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7t Am wjekstal Al wieFels 650 nmellA Optical

0.4(10° CFU/ml) 7} 57 243 § 248
Muller Hinton agar (Difco, USA)e] 8] 43}
Al A Ao s FaF RS Y. T EA S A
mele 01,05 1,2 3 5 mg/mlz 843e] Wits 8 mm
paper disc (ADVANTEC, Japan) o] 50 plZ &4 7AZAIA
AEE bl A el Fof WAAIAX 2 AlF o] A
Fer oA 2427wl F- disc TR YA P5A S
(clear zone, mm) S 24 3}o] B 223 1 FEE

4
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0|ME29 Z|AXMSE (minimum inhibitory concen-
tration, MIC) =X
A& FHAA 5% (MIC)= broth microdilution HH
S &8st vhen 2ol Sk A7 AlET =18
ZHleFet 3 Algt vl Fe]S 650 nmel| A] Optical Density
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(OD) 7k 04(10° CFU/ml)7} 54 243 % 96 well plate
(SPL, Korea) o] 7} Alglqr d]9fol & 100 pmA #5311, 7t
ARE 0, 010, 025, 0.50, 1.00, 1.50, 2.00 mg/ml&== 100
wlA Azlsto] 4 A7 vt & S 3uE E FE2E g
& FEE Ay FAd nA = o

er (Bio-Tek Instruments Inc., USA) S Zd] 650 nmo| A 2
Astol vl EA s

& microplate read -

o= ¥ENsie &3

euE T4 & 3229 vas 2224 0 A
=9 AxAe S AL 229 A WA 10 mle] AP
S 18AI7F wieF g & At el & 650 nmel Al OD gk
04(10° CFU/ml)7} A 223 % 9 well plate (SPL,

E2 mg/ml TE= A3}
of 2417 W3 F Alte) 24 A3 BEi microplate
reader (Bio-Tek Instruments Inc.,, USA)S E4&] 650 nme]l A
2R AT AFAN (%) B T Aor LelaT
AEY ASAG S T AR 2070l M 1 g
24 3.

Inhibitory effect (%)={1-(treatment-treatment blank)/
(control-control blank)} 100

B. cereus® V. parahaemolyticus9| ME3M £3
IusE FoE & FEEH MBS 228 F M T
TEAol EA vehd ey FE2S 7HAAL 1
B. cereus 9} 13 24791 V. parahaemolyticus=
Ze Ay 5 e A53HE 4 wustd. B cer
eus 9F V. parahaemolyticus A5=4 S4L&
10 ml o AJE 1847 vl & 5 Al vk & 650 nm

A
stod 96 well plate (SPL, Koreap]l F3d o2 100 ul B33}
i1, Mgl 22ES well plate (SPL. KOREA) 4] 0, 0.5, 1.0,
15, 20 mg/mlo] =2 Aryetn 747+ 30 °CoF 37°Coll M 24
A7k Hl gt A 4A17E it} Alate) 54 A& E microplate
reader (Bio-Tek Instruments Inc.,, USA)S E4&] 650 nme]l A
24390

A% ¥ T

shogy £3

2% el ridE 2% i e Al 229
88/ ZA7}E Table 29 Table 3¢ UERSIT d)SuE
AF FEEOY RS FEEY JuBHL AdHow
it discoll FFAI 2R TR S7HEE S T EA
& A detgth 3 e A B 32 dds 5
ZE0 dHEAS HRS W e, &), Al o I

Table 2. Antibacterial activities of extracts and each region from
Suaeda maritima against gram negative bacteria

Size of clear zone {mm)

Strain Conc.  Water extract  Methanol extract
{mg/ml) Root Stem Fruit Root Stem Fruit

01 oo

05 - - - 9

1 10 - - 11 9 9
2 11 9 9 12 10 10
3 13 1 9 1 12 1
5 4 12 10 18 14 1

V. parahaemolyticus

01
R
o 1 10 - - 11 9 9
V. alginolyticus ? 2 9 9 13 11 10
3 14 119 15 1B 12
5 15 12 10 18 15 U
01
R
1 10 - - 11 9 9
V. cholerae > 11 9 9 12 10 10
3 2 10 10 13 11 1
5 B3 11 10 15 13 12
01
05 )
E l 1 9 o - 11 9 9
. coli ’ 10 - - 12 10 10
311 10 9 12 1 1
5 12 11 10 14 13 1B
01 i
05 9 9 9
o 19 - - 10 9 9
S. typhimurium ? 0 9 9 12 10 1
3 11 10 10 1B 1 1
5 12 11 1 15 13 1B
01
R
P. aeruginos ! 0 ; b 9 ;
. aeruginosa 2 11 10 9 12 10 1u
3 12 11 1N U 1 R
5 B3 12 11 1l 14 13
01
05 )

10 - - 11 9 9
11 9 9 12 10 1
14 12 1
4 11 11 17 13 13

A. hydrophila

U1 W P =
=] '
—_
<
—_
<

"Not detected.



Table 3. Antibacterial activities of extracts and each region
from Suaeda maritima against gram positive bacteria

Size of clear zone {mm)

Strain Conc.  Water extract Methanol extract
{mg/ml) Root Stem Fruit Root Stem Fruit
01 oo
05 - - - 10 - -
1 10 - - 11 9 9
S. aureus

2 11 9 9 13 10 10
3 B3 10 9 1B 12 1
5 4 11 10 17 14 13

01 - - - -
05 - - - 9 - .
1 9 - - 10 9 9

L. monocytogenes

5 2 10 10 1B 13 12

01
05 9
1 9 10 9 9

L. secligeri

3 0 10 9 12 10 10
5 11 11 10 14 12 12

01 3 A
05 - - - 10 - -
. 1 1 - - 129 9
- corelis 2 1209 9 13 1 1
3 13 1 10 14 1 1
5 15 12 11 18 14 13
01
05 - - - 10 - -
- - b
B. subtilis 1 1 12 I I

2 2 10 9 12 11 1
3 B3 11 10 14 12 12
5 15 12 12 17 14 14

UNot detected.

S V. alginolyticus, V. parahaemolyticus, A. hydrophila, P. aeru -
gimosa =0 2 WEhs 28 T & 2E2EY 4L V. dg-
nolyticus, V. parahaemolyticus, A. hydrophila , P. aeruginosa <
o7 EAE UelaL a3 FAT 5l i el 3
FEEY AN EF 2F SATAAMS miA R
7Ivt AujRThE e 22E A F2 P8-S e
= B 228 49 B. subtilis, B. cereus, S. aureus 50
B8 FZ5-2 B. cereus, S. aureus, B. subtilis <202 7}
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2 RS U A URANE MelA MELe iy
24 233 o) EnNAY Aoz ARt

0ME HAMSET (minimum inhibitory concen -
tration, MIC) =3

inhibitory concentration, MIC) 2742 &3 Hoy 2z
= ¢ gl M =4 ek el FEad 714

= FEEG s FE2Y MICE
4). AFuE Py FE2 diFt oA ses = FEE0

Table 4. Minimum inhibitory concentration (MIC) of the root
extracts from the Suaeda maritima against bacteria

Growth of various MIC

Strain concentration (mg/ml) (mg

0 010 0% 050 100 150 200 /ml)

' \ i + + + + A - - 1.00

V. porahaenolyticus oy gy
) ) ‘/V + + + + - - - 100

V. alginolyticus M+ - - . . . .0
‘/V + + + + - - - 100

V. cholerae M o+ - 0.5
E l ‘/V + + + + - - - 100
. oot M + + 0.25

' ' W o+ + + + - - - 1.00

S. typhimurium M o+ o+ 0.5
P ) ‘/V + + + + - - - 100
. ACruginosa M o+ 4 0.25

’ W + + + - - - . 0%

A. hydrophila M+ - - - . . . 0
S. aureus ot s
.4 M + - - - - - - 010

L. monocytogenes Wk S
. cytogenes Ly 0.25

L l.o ) ‘/V + + + + 100
. seeligeri M+ 4 0.25

B. cereus ot s
. C M + _ _ _ - - - 010

- W + + £ - - - . 0%

B. subtilis M + - - - - - - 010

"Water extract, “Methanol extracts, “No growth, Uncertain in
growth.
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oAM= A hydrophila 2] 1% FAdtol
aureus , B cereus, B. subtiliso] A 0.50 mg/ml FIeo
%% A glom UwA o dhajA= 1.00 mg/ml,
Be 2EES a7 AT T B cereus, B. subtilis 1
Tl A= A. hydrophila o)A 010 mg/ml %7 A
2 yehygt A7 40w njgge MIC 292 &
& A dlSuE Y] FEE] 13 AT 1F &
THT 5 d@4dE vetgt ole $dE49 1%
J E. coli, S. typhimurium HY} 1% O/\éiﬁ 1 S. aur-
eus, B. cereus , B. subtilis o thsto] 713 A& L HYd
A#610,18]¢ frAstA VERAL .

. cereus (56%) 0l

3 M= V. para-
haemolyticus (55 ) S| T:H%H /\1 X{% & Jehygd. b
ge FETAME 2% b‘éiﬁ B. subtilis (62%), B. cereus
E1%)0) B3 43 $4L e 212 SFAIAE V
parahaemolyticus (62%) &) 714 =& A4S JERHL

3 gk o 22 F M AS AR g0l w2

‘Water extracts

55555

Inhibition effeot (%)
et

RN
S

2
et

>
s

7
Root Stem Fruit

Methanol extracts

Inhibition affect (%)
»
=

S ecse oot

Root sStem Fruit

O V. parshaenolytiovs B VY. alginolytiovs V. oholeras mE ool
B8 s fun B F. soruginoss BA. fydranhifa 8 aursus
B L. momooytogenss EL. soofigers 25 oereus @8 eubtiiic

Fig. 1. Growth inhibitory rate of extracts and each region from
Suaeda maritima against several bacteria.
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.5 mg/

HH o FAo] telA Doy 24471 Ft <
| ). V. parahaemolyticus 7

A

o F 57k YA (Fig. 2 = AT
B. cereuso| 9} 7ho] T} 271852 Fo] Z4lo] ¢hulE}
A dojut & FEES A7he A8 1207 W g
1 mg/ml ¢} 1.5 mg/ml %‘—Eoﬂl‘i o FAo] gtsiA o
ofu} 4A1 7 B AAHE &l & 47t A HEE F
252 A1 ATl ME 0.5 mg/ml FEAATE 7Y
SAo] ghkelA dofut 247 Fot A S Fel & 7
st (Fig. 3)
o o

AA FHAAZAY AR A7 gFE AFoz
ol& AEolu FEAES fF o o] Be dArt 23
wof o} 7k Aol AAY sk A=l thallAz ofA At
7F Al &Sk Aot} B A7 ol A& &5 A

—a—0 ——05 1.0 ——15 =20

Absorbance at 850 nm
=]
IS
T

Water sxiracts

4 & 12 18 20 24
Ingubation time (hr)

0.4 i

e | ﬁ
Mlethanol extracts

4 8 12 16 20 24
Incubation time (hr)

Absorbance at 650 nm

Fig. 2. Effect of root extracts from Suseda maritima on the

growth of Bacillus cereus.



—a—0 ——0.5 ——1.0 ——1.5——2.0

& 1.2
=
a 1.0
4
o 0.8
3]
e 0.8
Q
S04
g 0.
=
3 0.2
B Water extracts
<

0.0 . .

4 8 12 18 20 24
Incubation time (hr)

1.2
]
1.0
=]
Il
g8
-
3]
s 0.6
4]
g
a 0.4
o
8
2o.2
= Methanol extracts

0.0 i i ;

4 8 12 18 20 24

Incubation time (hr)

Fig. 3. Effect of root extracts from Suseda maritima on the
growth of Vibrio parahaemolyticus.
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