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The Antimutagenic Activity of Sulfated Alginate and Its Effect on
the Growth of Lactobacillus acidophillus
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Dept. of Food Science and Biotechnology, Mokpo National University, Chonnam 534-729, Korea

Abstract

The alginate extracted from Hizikia fusiform by the acid alkali soluble alginate (AASA) extraction method
was reacted with Na;SOs. The amount of sulfate absorbed in the 3% alginate solution was determined about
18,435 ppm by inductively coupled plasma-atomic emission spectrometry. Both alginate and S-alginate stim-
ulated the growth of Lactobacillus acidophilus in MRS broth and peptone water medium. The addition of S—
alginate to the media showed the higher bacterial numbers than alginate supplement. There was no mutagenic
activity of S-alginate in the Ames test using the Salmonella Typhimurium TA98 and TA100 strains. The
S-alginate showed suppressive effect against 2-NF and MMS of mutagens.
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20U 8 ojAl BRATE 3% fHo7 E F
0.1 M NazSOyell A 7tskof Aol A 642t 5k sabsha A
wk-g-ahgich wlgo] Bt F 1: 1(w/v)9 Bl& R ethyl al-
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Plasma-Atomic Emission Spectrometry(ICP-AES, Spectro

Inductively Coupled

analytical instruments, Germany)Z ©]-&31 4] suifateZ

Fstsich.
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tobacillus acidophilus KCTC 31518 ARE3lg93 MRS
brothell & AF A 35°C +8Z 04 1847k wifekslgich.
Sulfate} #2542 4HS-Alginate)-& MRS broth(Oxoid
Co., England)oll Z+7+ 0.25, 1, 2% =7} HA Fvlslgdoh
)& 24 MRS brothell sulfate?} 35 =] 912 Fo)A]
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30,1,2 4,8 12, 18 24, 30, 36, 40X 28 2 Lactobacillus
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frame shift Wo]d32 TA983} base-pair substitution ¥
o]#5-q1 TA100& Moltox3] AHBoone, NC, USA)Z#F
418t Marson3} Ames®] %8 (15)) wh2} histidine 8.7
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AH(St. Louis, MO, USA)E#E F4138}91 3 Vogel-Bonner
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No 2+ Oxoid(Hampshire, England)oll4] +) sldc) H
= glass cap tubel] 0.5%, 1%, 2% 2 Z1]% S-alginate A &
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TA98 E+ TAI100S 0.1 mL 7}3F t}-8 0.25 M phosphate
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mL Top Agar(45°Clell @ 2 E33 F wlg] 243 ¥
minimal glucose agar plate] o] =23k 3 37°Col 4] 484 7F
] oF8ted 2371 B-7]-Fd W o] (His  revertant colony)4>2 A
o] d & )3 mutagenicity ratioMR)Z E<iw o]}
Ao 55 BAslsith & E9oldA AE-2 Ames As-
say & 7N#F3} pre-incubation' o] wlel #slely 3 B
o] fFEAE TAYRY TAI00 3ol WA 2-NFeh
MMS7} 7242 Alg- 5l oj A o), 8] S-alginate™ I S
ol 3t A 3087 vkt F EdwlolNA AP 2o
g 272 AAs A7l BAFdHelsE Ao & B4
Wo|2hg-g Ao Bttt & Fao] &AL ol £2lY
Ao oj’F Al 2] A &(inhibition %)2 X &3ttt 7
zkel AgL 23] W-E 4 plates®d A A3k}
dut 3 nE

4zZIstol sulfate H&

o RE A obZe](AASA) W o2 23 474k
v A7) sulfate”} Debvt F3HE 9=2] ol o) 9 &)
EFFAE ¥t ICP-AESE 54 & & A3} 3% al-
ginate €Yol A 18435 ppme] ¥%=2 sulfater} A& ¢}
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Lactobacillus &&of Cigt sulfated alginate2| &t

s 2Fe] B 715A BEAL sulfate”) 7} 283 984S
gobar el A Qled alginates #4715 A A glA) @
ok =1 7154 o] AT E - AR hFFoll vl 3] H=3cla
& = glo} odEba] 714k Q9 2 2 sulfateS AT
2 3 ¥ o] 5o Lactobacillus®] Aol vl 2= od &8 oto}
Btk MRS broth®} peptone watertll 2] o] glo}A] S-al-
ginate®} alginateE- 0.25, 1, 2% wx¥ 2 A7) 8l Lacto-
bacillus acidophilusE A58 F wloksld A 79 A3
o 3k o3& Fig. 1o Yot ¥]F 27) 2 F5el
A} Zpol & 9l A% Lactobacillust: peptone water 8l %] ¥.c}h
X MRS brothel 4] whE A48 ¥4 7 o 279} v]wslo]
alginate®] 7V 3431 Lactobacillus®] 43 Zell od dFo] 9]
= BoF3 gl HAwAId MRS brotholl A& 8417t
73} # Lactobacilius®) 47} #3535 Vehigl =4l 0.25%
alginate &7} w) %} ol A 3= o} 537 % 10° CFU/mL, 1%l A &
5.75% 10° CFU/mL, 2%14 & 6.61 % 10° CFU/mLZA al-
ginate®] FE7} 2442 g2 45 bl MRS
broth®} peptone water®] 2] R4 S-alginateZ I 7}3F
AL FAFe AAHE S7 A7) AR Jelton] 0.25%
EFx o 9lol A= S-alginate®} alginateE A7}g A9 4k
o) AL v g5 el gl 21} peptone water ¥l A
oA S-alginate?] 3 7F= 8417 A3 F 199} 2% &2
739 #7242 1.35%10° CFU/mL$} 2.24 % 10° CFU/mL
£ Jehgo] alginate®] I74A #4 7.08x10" CFU/mL2}
7.94%x10" CFU/mLA vl#) %A vhebdel. Lactobacillus®)
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Fig. 1. Effect of the S-alginate on the growth of Lactobacillus acidophilus in MRS broth and peptone water at 35°C.

Values represent 2 separate experiments.
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Salmonella Typhimurium TA98L- frame shift3d o] o
o], TA100 base-pair substitution3 2] Edo] &

7ol ste] 328t v] 74 (His) o2 Wsle A&
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Table 1. Mutagenicity of S-alginate from Hizikia fusiforme
to Salmonella Typhimurium TA98 and TA100

No. of revertant S. Typhimurium

Samples Di)se/ colonies (CFU/plate)”
plate 1A MR? TAI0 MR
Buffer 2% UL 50+5 - 153+20 -
DMSO % UL 46+6 - 164+31 -
05% S-Alg 25 UL  56+2 112 157=14 103
1% S-Alg 25 0L  52+4 112 152+18 099
206 S-Alg 25 L 58=8 116  184+24  1.20

YMean * standard deviation from eight plates of duplicate trials.
PMutagenicity ratio (MR) is the number of revertants per test
dose divided by revertants per controls.

Table 2. Antimutagenicity of S-alginate from Hizikia fu~
siforme to Salmonella Typhimurium TA98 and TA100

No. of revertant S. Typhimurium

Samples Dose/ colonies (CFU/plate)”
plate Inhibition Inhibition
TA98 o TAI0 U
2-NF 30 uL 3488£215 - _ _
MMS 30 pL - - 169575 -

0.5% S-Alg 25 uL 2981+198 145
1% S-Alg 25 uL 3012%£340 136 1433=114 155
2% S-Alg 25 pL 2657%£351  19.2 1404+90 17.2

YMean + standard deviation from eight plates of duplicate trials.
MMS (methylmethanesulfonate) and 2-NF (2-nitrofluorene)
were dissolved in DMSO (dimethylsulfoxide). The concen~
tration of mutagens was 5 ng/25 uL.

11496+132 117

ANA= F o ZhellA FEg AR £ 4 Alxdlel S-9 mix
F AH$EEA] otk mEpa] Aol o2 A TARRS 9
sj4& 2-NF, TA100& ¢ 314 &= MMSE 214314 & 3
Hwoldol S-alginate F7FE7F TAS] s 14~
19%2] Edxde] A EFAE vieti gl TA100<] HsiA
= 12~17%2] A& 2 ¥ )} (Table 2). 2]} S-alginate
FTEo) g FoAL A ey o] Ud7l4te) BAH
3ke] ghako) B AR Fx A s & Zolrt dlv)
o2 AR

2 %

L2 ¥E A U] (AASA) Hc}
d al9) A o 2 sulfateE F-3HA]71 F ICP- AES%
8ol A7 3% alginate 2N oll 4] 18435 ppm 5 E«] sul~
fatet AE=H A A AAH L S FH3ta U=
MRS brothe} 2o} ¢l peptone water®l %] o] S-alginates}
alginateZ 0.25, 1, 2% Fx¥ 2 A7}sto] Lactobacillus
acidophiluss A5 ¥ aofsbg A fatd2) A A3
FEFE AN B A3 BE TR o]F Aol S-alginate
£ ARl o] At AA-E A A ¢ 59
¢t} S-alginate} alginateE 0.25% & 713k A% A4S
A p)23 He ehgd oy 25l 2ol oo
alginated H7}gF o] alginate®t A7 TR AT

o AL wele A 22 et Ames testE F34 S-
alginatexs ool 45 A3 eh x| gk om @ 4
o] &= Aol el 3l TARTFFTE 14~19%, TA100
FFol e 12~17%74%) 2] JA| &2 Bl on 2%29)
S-alginateZ} 7} =& A& Jebuigoh
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