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To improve functionality and characteristics of alginate from the sea tangle, Laminaria japonicus, partially depolymerized alginates
(HAG-10, average molecular weight 10,000; HAG-50, average molecular weight 50,000; HAG-100, average molecular weight
100,000) were obtained with hydrolysis of alginate by heating at 121C. Effects of the depolymerization on physicochemical properties
were investigated in the antimutagenicity and binding capacity of cholesterol, glucose and cadmium. In the Ames mutagenicity test
using Salmonella typhimurivm TA 100, HAG-10, HAG-50, HAG-100 and intact alginate reduced effectively the mutagenicities
induced by aflatoxin B, (AFB.) and N-methyl-N'-nitro-N-nitrosoguanidine(MNNG) and HAG-10 showed the strongest anti-
mutagenicity among the tested samples. The binding capacity of cholesterol, glucose and cadmium at different pH in vifro depended
highly on molecular weight of alginate, and the changes in binding capacity at different pH was not different.
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dimethylsulfoxide (DMSO)oll =of 283y, JHEGH| P&
N-methyl-N'-nitro-N-nitrosoguanidine (MNNG) (AldrichAHA], U.
SA)E FFgo w49 23
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Ames et al. (1975) ¢} Maron and Ames (1983)¢] el w}a}
A Salmonella typhimurium TA 100 ¥5& AH8-3to] 48393,
EQHOl R EEAS aflatoxin Brg EA4Fo2 wEY] 98 A
Zol o 200g°l H Sprague-Dawleyd #=(23)& A&do
Maron and Ames (1983)9] W] w2}l S9 mixtures FA 3}
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Avo]l AR (inhibition rate)T oFf Ao o3 A4zt
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Table 1. Effects of HAG-10, HAG-50, HAG-100 and alginate
on the mutagenicity induced by aflatoxin B.(AFB,,
1.0ug/plate) in Salmonella typhimurium TA 100

Treatment Concentration Rcvemint/ Inhibition
(% plate’! rate(%)
Spontaneous 12810 ’
Control(AFB,) 1,128 56
AFB,+HAG-10 0.001 690 £ 51 43.76
001 611 £43 50.88
0.1 579+ 42 5491
0.5 535+ 36 59.28
1.0 517+ 25 61.11
5.0 476 £ 22 65.16
AFB, +HAG-50 0.001 715+ 49 41.27
0.01 653 £ 31 4749
0.1 603 £ 29 52.55
0.5 556+ 24 57.18
1.0 512+ 25 61.65
5.0 489 £ 19 63.94
AFB,+HAG-100 0.001 768 + 39 3596
0.01 706 £ 25 4224
0.1 666 £ 18 46.19
05 617£19 51.08
1.0 584 £ 21 5444
5.0 541 £ 14 5872
AFB, + Alginate 0.001 770 £ 43 35.76
001 725+ 29 40.28
0.1 660 £ 31 46.81
0.5 626+ 14 50.25
1.0 590 + 23 53.80
5.0 571+ 15 55.72

"' Mean = S.D. for 3 individuals.
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A84E FIHAN Zd FFFEGY MFAEe A 7Y
% ¥99+= B (Fujihara and Nagumo, 1993; Fujiki et al,
1994) 9+ YA 8¢}
haru et al (1992)€ alginate’} macrophage® M X%5&
A7lm 1 84L& MM-blockd %49
3= monocyteE A3t H 442 macrophage activityE 7HA
FETAEAE 7HAE Fer2 Buda glo]A4 MM-blockd 24
of ¥&4E FEHH A/ A YeY £ 49 AHE
Furalsta gl &, Chiharu et all (1992)2 €704+9] carboxyl
717} Glu-p-1, Trp-p-1, dimethylnitrosoamine 3 Z-& 4449
amino”| ¢ A¥ste LFAN Y F4E AAstnzy TS 7
£A7193 393, Cumings et al, (1978) = Stephen and Cumi-
ngs (1980} L¢U4H 2L gum EFL YEZY FHU%HY

E¢, Fujihara and Nagumo (1993)¢ Chi-
7t

E245 cytokined A4

g 227, Ede dAga Buste] 2 439 AEA-

alginate?] Ao

8% microphaged] €43, 583 &4
2 carboxyl”] 9] ¥hg-o] %t

& Aaeta Yzdn.

Table 2. Effects of HAG-10, HAG-50, HAG-100 and alginate
on the mutagenicity induced by N-methyl-N'-nitro-N-
nitrosoguanidine(MNNG, 0.45ug/plate) in Salmone-
lla typhimurium TA 100

Treatment Concentration Revertzint/ Inhibition
(%) plate™ rate(%)
Spontaneous 116 £ 13
Control(AFB,) 1,038 £29
AFB,+HAG-10 0.001 740 £ 19 32.34
0.01 690 + 44 317N
0.1 636 £ 42 43.62
0.5 601+ 19 4139
1.0 554+ 19 5248
50 50824 57.52
AFB,+HAG-50 0.001 757 35 30.49
0.01 702 £ 26 36.48
0.1 653+ 19 41.76
0.5 613+ 11 46.11
1.0 5711+ 14 50.65
5.0 524 £ 21 55.72
AFB,+HAG-100 0.001 788 * 54 27.08
0.01 735£ 41 32.90
0.1 700 £ 18 36.63
0.5 648 £ 29 42.29
1.0 606 £ 36 46.81
50 564 £ 21 51.38
AFB,+ Alginate 0.001 842 + 40 21.29
0.01 783 £ 28 2771
0.1 73717 32.62
05. - 6951 19 3719 -
1.0 648 + 23 4231
5.0 . 602114 4725

“'Mean * S.D. for 3 individuals.

2. XMEX} alginate®| cholesterol, glucose ¥ FI=F Zts

HAG-10, HAG-50, HAG-100 ¥ alginate®] cholesterol Z¥&
< Fig. 1¢] JeEdch HAG-10& pH 28914 1332+£127%,
pH 65914 1289 +276% % pH 100914 1191 £232% % A%
& HolA ggtovt HAG-509 HAG-1002 #9F2oz (p<
0.01) Z713819. 2.1, alginates pH 28914 32.26 £ 3.09%, pH 6.5
oAl A] 3365+ 526% B pH 100914 3043 £3.68% 8 2 AFE
7 gt 9892 HAG-50% HAG-100e A3 od,
HAG-102 A9 Z¥s& BolA ¥gkow, pHA ©E Aole
Bolx] ¢ksked, HAG-10, HAG-50, HAG-100 ¥ alginated] glu-
cose 2FEE Fig. 2o YEMAUTH HAG-102 pH 2894 1244
+444%, pH 65904 1672+ 3.11% 2 pH 100914 13.88 + 1.80
-% 2 71 2ol HAG-509-HAG-1002-HAG- 1020 9]
A9A (p<0ol) F7MsRoH, alginates pH 28914 4072+
3.01%, pH 65914 4228 +400% 2 pH 10.0914 3666 + 327%
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Fig. 1. Changes of cholesterol binding capacity in HAG-10,
HAG-50, HAG-100 and alginate at various pH.
All data were calculated by Mean * S.D. for 7 indi-
viduals.
+, ++ ! Significantly different in student #test
from the control(+p<0.05, ++p<0.01).
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Fig. 2. Changes of glucose binding capacity in HAG-10,
HAG-50, HAG-100 and alginate at various pH.
All data were calculated by Mean £ S.D. for 7 indi-
viduals.
+, ++ ! Significantly different in student #test
from the control(+p<0.05, ++p<0.01).

2 714 =¢th oS 22 HAG-50% HAG-1002 FAF3tsien,
HAG-10& A9 Afso| HolA 4dn pHIt ¥ E55 AYRE
< Aoz &gl HAG-10, HAG-50, HAG-100 % alginate

801
55} B pH28 .
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Binding capacity(%)

Fig. 3. Changes of cadmium binding capacity in HAG-10,
HAG-50, HAG-100 and alginate at various pH.
All data were calculated by Mean + S.D. for 7 indi-
viduals.
+, ++ ! Significantly different in student #test
from the control(+p<0.05, ++p<0.01).

of th3le] pHAl WE Jl=§o] AFES ZAHsG o, O dFde
Fig. 33 #th. HAG-102 pH 2.8°14 19.00 + 3.00%, pH 6.514
1722+238% 2 pH 100914 2029 + 3.19% 2 A9 AFYEE B
oA %k: HAG-50% HAG-100& HAG-102th 433 37}
901, alginate= pH 2.8%14 4777 +£243%, pH 6.5914 5091
+304% 2 pH 100914 4180 £591% 2 A% E° 71T %2
pHol W& 3ol Ho|x %ottt

o] 2o}, cholesterol, glucose L Ft=FS B E vlA=
AEA alginated 9FE ZEY A, 1 AFEL Avgez
alginatedl A 7F3 £9%3 HAG-50% HAG-1002 4130w,
HAG-10& A9 ZHsE HolA 4ttt M/G H#e| =2
HAG-10Et} M/G Hl&0| @& alginateo] A cholestercl, glucose
2 sl=geo A#Eo} 718 d3E Harrson et al (1966)
o] WALY 2453 strontium® F933 alginateE JHAIA
& o EFos WA 243 strontiume el A,
M/G Bl&o] Re&5E SR/t S5 FEoFAEF0l F7t
dto} AYudEo] F/1dde B (Haug, 1959; Haug, 1961;
Haug and Smidsrdd, 1962; Takahashi and Tsuji, 1981)¢ 9|
A
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ok 10,000 (HAG-10), 50,000 (HAG-50) 2 100,000 (HAG-100)
Axel ARA alginate® AZIHLH, o] AEA alginated] ¥
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