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

Temp.

Strain Media
(O

Vibrio parahaemolyticus (KCCM 11965) NA' 37
Vibrio alginolyticus (KCCM 40513)  MA®* 37

Gram (/) Vibrio cholerae (KCCM 41626) NA3 30
bacteria Escherichia coli (ATCC 25922) TSA™ 37
Salmonella typhimurium (ATCC 14028) TSA 37
Psedomonas aeruginosa (KCCM 11328) NA 37
Aeromonas hydrophila (KCTC 2358) NA 30
Staphylococcus aureus (KCTC 1621)  TSA 37
Gram (+) Listeria monocytogenes (KCTC 3710) BHIA* 37
bacteria Listeria seeligeri (KCTC 3591) BHIA 37
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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Table 2. Antibacterial activities of extracts and each region from

Suaeda maritima against gram negative bacteria

Size of clear zone (mm)

Strain Conc.
(mg/mi) Root Stem Fruit Root Stem Fruit

Water extract

Methanol extract

D

0.1 - - - - - -

0.5 - - - 9 - -

, 1 10 - - n 9 9

V. parahaemolyticus 5 1 9 9 12 10 10

3 13 11 9 15 12 11

5 14 12 10 18 14 14

0.1 - - - - - -

5 - - - 9 - -

_ _ 1 10 - - 119 9

V. alginolyticus ) 7 9 9 13 11 10

3 14 11 9 15 13 12

5 15 12 10 18 15 14

0.1 - - - - - -

05 - - - 9 - -

1 10 - - 11 9 9

V. cholerae ) 1 9 9 12 10 10

3 12 10 10 13 11 1

5 13 11 10 15 13 12

0.1 - - - - - -

0.5 - - - 9 - -

E. coli 1 ’ ] -1 ’

-+ o 2 10 - - 12 10 10

3 1 10 9 12 11 11

5 12 11 10 14 13 13

0.1 - - - - - -

o5 - - - 9 9 9

o 1 9 - - 10 9 9

S. typhimurium ) 10 9 9 12 10 1

3 11 10 10 13 11 11

5 12 11 11 15 13 13

0.1 - - - - - -

0.5 - - - 9 - -

P. aeruginosa ! 10 ’ ; - y y

e 2 11 10 9 12 10 1

3 12 11 11 14 12 12

5 13 12 11 16 14 13

0.1 - - - - - -

0.5 - - - 9 - -

1 1 - - 11 9 9

A. hydrophila 2 11 9 9 12 10 1

3 12 10 10 14 12 11

5 14 11 11 17 13 13

UNot detected

B34S veiied 1 AT 780 tg s v=E =
9 dadAPE HY B FEEY WEs &5 27 B
g FEEAA 2 Fa89E YIS & 55 3



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

1
0.5 - - - 10 - -
S. aureus 1 10 ] i 11 ? )
2 11 9 9 13 10 10
3 13 10 9 15 12 11
5 14 11 10 17 14 13
0.1 - - - - - -
0.5 - - - 9
L. monocytogenes 1 - - 1099
2 10 9 9 11 10 10
3 11 9 9 13 11 11
5 12 10 10 15 13 12
0.1 - - - - - -
0.5 - - - 9
L. seeligeri 1 ) ) i 10 ) 9
2 10 9 9 11 10 10
3 10 10 9 12 10 10
5 11 11 10 14 12 12
0.1 - - - - - -
0.5 - - - 10 - -
B. cereus 1 11 ) _ 129 0
2 12 9 9 13 11 11
3 13 11 10 14 11 11
5 15 12 11 18 14 13
0.1 - - - - - -
0.5 . - - 10 - -
. 1 11 - - 12 9 9
B. subtili 2 12 10 9 12 11 1
3 13 11 10 14 12 12
5 15 12 12 17 14 14

UNot detected.

% V. alginolyticus, V. parahaemolyticus, A. hydrophila, P. aeru-
ginosa L2 e FE5 £ £ FEEH 2L V. agi-
nolyticus, V. parahaemolyticus, A. hydrophila, P. aeruginosa <=
O.& PEBAS YEhUL 2% FAd 5%l A T
% 5520 F74 T 1% SARAAY A
2714 Erfjiue B 5804 & 3084 Uehd
A=dl B 259 AL B. subtilis, B. cereus, S. aureus 0.
2 WeE F25-2 B. cereus, S. aureus, B. subtilis 0.8 7}
¢ FTBNE HERAT 228 A5 31852 9
2845 dehlle Aslg 2771 v es Frtshe A

AN E
ot 37} Qe ol 2EE 9 JHFFAL 2B kLo
&Aoo g Zrethe AL AAET £8 e F5E
2 v 2719 dY) FEedHE B § F2EFS &
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tration, MIC) &H
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). 313

E
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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 0.10 0.25 0.50 1.00 1.50 2.00 /ml)

WP o+ w2 D 0 0100

V. parahaemolyticus M2+ Y - . L 025
V l . l . W + + + + - - - 1.00
. alginolyticus M + - - - - - - 010
W + + + + - - - 100

V. cholerae M + + - - - - 02
E l W + + + + - - - 1.00
. COil M + + _ - - - - 0.25
_ w + + + =z - - - 100

S. typhimurium M + + - - - - - 025
P . W + + 4 + - - - 100 .
. Aeruginosa M + + - - - - - 025
| W + + + - - - - 050

A. hydrophila M + - - - - - - 010
. W + + + - - - - 050
. aureus M + - - - - - - 010
W + + + -+ - - - 1.00

L. monocytogenes M + + - - - - - 0025
. W + + + + - - - 100
. seeligeri M + + - - - - - 0525
. W + + + - - - - 050
. cereus M + - - - - - - 010
- W + + + - - - - 050

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

YWater extract, ?Methanol extracts, *No growth, YUncertain in
growth.
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a8 SATAMT A. hydrophila 18] 13 A9
S. aureus, B. cereus, B. subtilisol} A 0.50 mg/ml & &=
A5E A Fgon Umz Fo taiAE 1.00 mg/ml,
BHE FEEL2 a9 YA TANXE B. cereus, B. subtilis 1
o M= A. hydrophilao] A 0.10 mg/ml 3=7} H4
2 Jeisth A Feg vAEe MIC 274& £
LA fﬂi%b}” By 2280 2% AT 1F &
44 Jehit) o= gF8alo] 12
. coli, S typhzmunum v} g opAFel S, qur-
eus, B. cereus, B. subtilisd] tiste] A3t JaFAL HEd
ZA36,10,18]9} frAkStAl YER I gl

O
T
T
"1__.'

OjM=C MeXxsls 4

HZUE FHE & FEFER WEE FEEY T2
mg/mlE st Z} Al F Y HA|uj Ao H7Lg T ujA Eof
3 A% A3 && 533 th(Fig. 1). Paper discH ol 2|3
gy SHoly MIC SHAME YE KXo FUE F-
A & FEEA WE-E FEF F HBedM F238 A5
A Bl EO g S A Eo] EA UEhdom AS&A 5
< 72 7Rt ApolE UE AT Y AHoR F FEE
2 45% Yee FEFEL 51%9 AsAadES Jehli
o} £7] BYolHe & F25 7% gk 535 2%, ¥
W RN e & FEEANAN T 36%, Hs FE22 41%
o AxAsazkE Ve

Wal 1O B 22BN e 21 FAT B. cereus (56%)9]
M w2 AsEE vehllon a3 SA4FAME V. pan-
haemolyticus (55%)°) ThaiA E& As)ES Vehiit). w)
B2 FEEMe I8 YA B subtilis (62%), B. cereus
61%)9 sl st EA4& JeEHAL 18 S4FAM s V

parahaemolyticus (62%)o} I3 71 =& &4 e

FAE 22E

T3 FeuE

Z Mg AgAR Gl B2
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B L. aonooytapenss L subtifis

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

By B FEENR WEE FE2ES M 2% FHFU B
cereus®t 18 A1 V. parahaemolyticusol} tsle] 0, 0.5,
1.0, 1.5, 20 mg/mlol] 32 FEES A sto] 4A7F vir}
4AN7F Fot FFo A £ A4 dln BAstY B
th. B. cereusol] FEEE H/tstA &2 dE2ToAAM e Wl
4A7F o] 3 REH FA3 JUHE Ho] wE o] dojdE
B2 F7l ey B FEEE HUISH AP dM 84
7 e 1 mg/mlg} 1.5 mg/ml FEoA 7o S0 &
ghslAl dojut 24A)17F FeF AAEE ST 7 UM
s F252 371 4P < 05 mg/ml FENA
BEH 79 S40] SvtsiA dojut 447 T GAE S &
ol & 47} AAvHFig. 2). V. parahaemolyticus 2L A-+%
B. cereuso| M9} 2ol w7} F7EFE o F4o] ¢hiket
A Loy & FEES 37 AR FAME 1247 wiRH
1 mg/ml9} 1.5 mg/ml FLolr] 9] Z"]O] gekstA o
oju} 2447wt JAEE FA & FF sl o
ZE2 FUhst 4@ FdAM = 0.5 mg/ml g o A5
F2o| ghutatAl dolut 2412 R AR E el 3
9191 th(Fig. 3).
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u _ u 1 i i 1 ol
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Incubation time (hr)
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Methannol extracts

4 & 12 18 20 24
Incubation time (hr)

Fig. 2. Effect of root extracts from Suaeda maritima on the
growth of Bacillus cereus.
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Fig. 3. Effect of root extracts from Suseda maritima on the
growth of Vibrio parahaemolyticus.

T AYAEQ S FUE(Suaeda maritima)S Ao 2 &
o FAEE & FE2E] WL FE5E58 2A8to AEH
M| EE 1288 o 3o FF8A, FLANEE
R AFAHES BAHY AT UEY] B9 dadA
= B34S W 74 € FEEHUE By 25544 3
gk e dgdol Yeds ¢ 47 At £3 B FHER
Oe Weg FEE9A o 438 dadael veue AS

A & 47 YA AF R # FFA EHol B nr}
g ¥ @ wE 24T 2490 591U 338
A 1k ¥ B. cereus (61%), B. subtilis (62%)$} 1%
V. parahaemolyticus (62%), V. alginolyticus (59%), V.
cholerae (56%)o) A 55% d+= AL Vel ad.
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