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CAS

CAS

CAS

CAS

CAS

17 3 28

Alginic acid
9005-32-7

Sodium alginate
9005-38-3

Ammonium alginate
9005-34-9

Potassium alginate
9005-36-1

Calcium alginate
9005-35-0

EDTA



Wistar 3

90.4 mg/kg
72.7-79.3% 3 N
8)
24 10 ¢ 10% 2.0
g/kg 17 85.6 91.4%
0.21 0.42% 0.11 0.16% 0.002
0.007%
10 15%
9)
PGA
CF1 3 4 PGA 4c
PGA* 5 g/kg e *PGA
1 g/kg 1 5
PGA* 5
5
*PGA 2
4 3
5
JECFA

(Principles for the safety assessment of food additives and contaminants in food) *¥

(kg) (o 1) [ (@kg [ )

0.02 3 150
0.4 20 50
10 250 25




10)

PGA

5
LDso 5,000 mg/kg
4 5
2 4 5% 0 0.4 0.8 1.0 g/kg /)
5%
8), 12)
5 0 5 10
/) 2 20%
10% 20%
8), 12)
6 5
4.0 6.0 gkg [ ) 10
2
5%
8), 12)
Wistar 10
45% 0 1.0 3.0 9.0 g/kg /) 4
45% 1
15% 1
13
15%
15%
15%

PGA

11)

20% 0 1.0 20 4.0 g/kg

10 20 30%
30%

1.0 2.0
20%
10%

0 5 15
13

100g

10 6



10 2

10 6 10 3
12)
Swiss 75 0 25% 0 1.75
g/kg /) 89
8 20 5
10 pH
8 2
87
2 5
12), 13)
10 0 5% 0
1.0 g/kg /) 128 5%
12)
3 0 5 15% 0 2.0
6.0 g/kg /) 1
12)
ICR/HaSwiss 170 20 79
0 10 100 mg/mL 1 7 14 21
01 01 0.2 0.2 mL 49 53 49
1
14) JECFA
12)
75 0 25% 0 1.75 g/kg
/) 89



13)

Wistar 10 0 5 15

45% 0 1.0 3.0 9.0gkg / 4 13
15% 6/10 3/10
12)
20 0 5% 0 1.0 g/kg
I 2 Fo F1
Fr. R
Fo k1 F2
Fo F2
2
Fi F2
12)
PGA
PGA
20 PGA 0 5% 0 1.0 g/kg /) 5
6 F1
Fi. 0% 7 10 4
F» F2 9 10
761 Fi 202 F2 212
Fi
F2
F2
15)
CD-1 22 32 PGA 0 8 36
170 780 mg/kg 6 15 1 1
780 mg/kg 32 7
170
mg/kg
15)
Wistar 24 PGA 0 7 33 155
720 mg/kg 6 15 1 1 20

15)



10 15 PGA 0 8 37 173 800
mg/kg 6 18 1 1 29

15)

20 23 PGA 0

7 33 150 700 mg/kg 6 10 1 1
14

15)

Salmonella typhimurium TA92, TA94, TA98, TA100, TA1535, TA1537
10.0 mg/plate

S9mix 16).17)

Salmonella typhimurium TA1535, TA1537, TA1538 Saccharomyces

cerevisiae D4 18) 19)
5%
CHL
1.0 mg/mL  S9mix O 17
CHO 1 50 100 pg/mL S9mix
20)
ICR/Ha Swiss 82

200 1,000 mg/kg 21

PGA
PGA
Salmonella typhimurium TA92, TA94, TA98, TA100, TA1535, TA1537
PGA 10.0 mg/plate S9mix
16), 17)
host-mediated assay
Salmonella typhimurium G46  TA1530 5% Saccharomyces

cerevisiae D3 1% 22)

CHL PGA

1.0 mg/mL S9mix
16), 17)



Mn

PGA
1000 pg/mL
6 8 g/ 7
23)
5 175 mg/kg /
200 mg/kg / 16 7
3 3d 23d
pH 4
12), 24)
3
;
25)
10% 45 ¢
59 3 1
15 209/
Ca Mg Fe Cu
Hg Pt Co
8), 26)
SCOGS/GRAS 27) 1970
495 2
6.4 mg/ / 0.2 <0.1 mg/ /

5000 mg/kg

31d

25)

Zn Ba Sn

1,000

22)

Cd

7.8
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0.1 mg/ / 497 6.5 mg/ / PGA 81 1.1 mg/
/ NAS/NRC 28) 1987
1,160,000 512 2 4200 58mg/ /
0 PGA 631,000 284 32mg/ |/
1984 1986
PGA
25.7 mg/ / 5,600
PGA
30 pGA
1994 0.02%
1995 1996
274 mg/ /
582 mg/ / 856 mg/ /
1995
1996 3.49 mg/
/
JECFA 7 1962 25) 17 1973 81
17 ADI 0 25 mg/kg /
39 1992 82)
ADI not specified
JECFA ADI 33)



ADI

JECFA

1992 ADI not specified

ADI

1) Food and Drug Administration, HHS, Part 184 Direct Food Substances Affirmed as
GRAS, Alginic acid, 21 CFR Ch, §184.1011 (4-1-03 Edition).

2) Food and Drug Administration, HHS, Part 184 Direct Food Substances Affirmed as
GRAS, Ammonium alginate, 21 CFR Ch, §184.1133 (4-1-03 Edition).

3) Food and Drug Administration, HHS, Part 184 Direct Food Substances Affirmed as

-11 -



GRAS, Potassium alginate, 21 CFR Ch, §184.1610 (4-1-03 Edition).

4) Food and Drug Administration, HHS, Part 184 Direct Food Substances Affirmed as
GRAS, Calcium alginate, 21 CFR Ch, &§184.1187 (4-1-03 Edition).

5) Food and Drug Administration, HHS, Part 184 Direct Food Substances Affirmed as
GRAS, Sodium alginate, 21 CFR Ch, §184.1724 (4-1-03 Edition).

6) Office for Official Publications of the EC, European Parliament and Council Directive
No 95/2/EC of 20 February 1995 on Food Additives other than Colours and Sweeteners,
Consleg: 1995L.0002-29/01/2004.

7) Nakamura Y, Tonogai Y, Hasegawa Y, Ito Y. Metabolism of alginic acid and its salts and
their effects on serum concentrations of Na, K and Ca in the rat. J. Food Hyg. Soc.
Japan (1988) 29: 240-248.

8) Informatics Inc. GRAS (Generally Recognized as Safe) food ingredients -Alginates,
NTIS, Contract No. FDA 72-104, Dec., 1972.

9) Humphreys ER, Triffitt JT. Absorption by the rat of alginate labelled with carbon-14.
Nature (1968) 219: 1172-1173.

10) Sharratt M, Dearn P. An autoradiographic study of propylene glycol alginate in the
mouse. Food Cosmet. Toxicol. (1972) 10: 35-40.
11) : 6 : 62

12) Thirty-ninth Report of the JECFA, Alginic Acid and Its Ammonium, Calcium,
Potassium and Sodium Salts, WHO Food Additives Series 30, WHO, Geneva 1993.

13) Til HP, Feron VJ, Immel HR, Vogel WF. Chronic (89-week) feeding study with
hydroxypropyl distarch phosphate, starch acetate, lactose and sodium alginate in mice.
Fd. Chem. Toxicol. (1986) 24: 825-834.

14) Epstein SS, Fujii K, Andrea J, Mantel N. Carcinogenicity testing of selected food
additives by parenteral administration to infant Swiss mice. Toxicol. Appl. Pharmacol.
(1970) 16: 321-334.

15) Propylene glycol alginate (WHO Food Additives Series: 32) (1993).

16) Ishidate M Jr., Sofuni T, Yoshikawa K, Hayashi M, Nohmi T, Sawada M, Matsuoka A.
Primary mutagenicity screening of food additives currently used in Japan. Food Chem.
Toxicol. (1984) 22: 623-636.

17) . 2

55 1
(1981) 4: 80-89.

18) Litton Bionetics, Inc. Mutagenic evaluation of compound FDA 73-23, Ammonium
alginate, NTIS, Contract No. 223-74-2104, June 30, 1975.

19) Litton Bionetics, Inc. Mutagenic evaluation of compound FDA 73-85, Potassium
alginate, NTIS, Contract No. 223-74-2104, June 15, 1975.
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20) Larripa 1B, de Pargament MM, de Vinuesa ML, Mayer MS. Biological activity in
Macrocystis pyrifera from Argentina: Sodium alginate, fucoidan and laminaran. II.
Genotoxicity. Hydrobiologia (1987) 151/152: 491-496.

21) Epstein SS, Arnold E, Andrea J, Bass W, Bishop Y. Detection of chemical mutagens by
the dominant lethal assay in the mouse. Toxicol. Appl. Pharmacol. (1972) 23: 288-325.

22) Stanford Research Institute. Study of mutagenic effects of propylene glycol alginate,
NTIS, Contract No. FDA 71-267, Jun., 1972.

23) Millis J, Reed FB. The effect of sodium alginate on the absorption of calcium. Biochem.
J. (1947) 41: 273-275.

24) Anderson DMW, Brydon WG, Eastwood MA, Sedwick DM. Dietary effects of sodium
alginate in humans. Food Addit. Contam. (1991) 8: 237-248.

25) Seventh Report of the JECFA, Specifications for the Identity and Purity of Food
Additives and Their Toxicological Evaluation: Emulsifiers, Stabilizer, Bleaching and
Maturing Agents, WHO Technical Report Series 281, Geneva 1964.

26) Carr TEF, Harrison GE, Humphreys ER, Sutton A. Reduction in the absorption and
retention of dietary strontium in man by alginate. Int. J. Radiat. Biol. (1968) 14:
225-233.

27) Food and Drug Administration, Washington, DC. Bureau of Food, Evaluation of the
Health Aspects of Alginates as Food Ingradients, U.S. Department of Commerce NTIS,
PB-265 503, Dec., 73 (1973).

28) Food and Drug Administration, Washington,DC. Poundage and Technical Effects
Update of Substances Added to Food. U.S. Department of Commerce NTIS,
PB91-127266, Dec., 89 (1987).

29) Ministry of Agriculture, Fisheries and Food. Dietary intake of food additives in the UK:
Initial surveillance. The thirty-seventh report of the steering group on chemical aspects
of food surveillance. Food Surveillance Paper N0.37, LONDON: HMSO (1993).

30)

13 .

31) Seventeenth Report of the JECFA, Toxicological Evaluation of Certain Food Additives
with a Review of General Principles and of Specifications , WHO Technical
Report Series 539, FAO Nutrition Meetings Report Series 53, Geneva 1973.

32) Thirty-ninth Report of the JECFA, Evaluation of Certain Food Additives and Naturally
Occurring Toxicants, WHO Technical Report Series 828, Geneva 1992.

33) Principles for the safety assessment of food additives and contaminants in food. World
Health Organization, International Program on Chemical Safety in Cooperation with the
Joint FAO/WHO Expert Committee on Food Additives, Geneva, Environmental Health
Criteria 70 (1987).
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/ No
5 LDs, 5,000 mg/kg 1
89 75 0 25% 8 20| 12
(0 175g/kg 10 13
/) pH
2
2 4 5 0 2 4 5% |5% 8
(O 04 08 10 12
gkg 1) 8
12
2 5 0 5 10 20%|20% 8
(0 1.0 20 40|10% 20% 12
gkg 1)
10 6 5 10 20 30%|30% 20% 8
(10 20 40 12
6.0 g/kg /] 10%
)
4 10 0 5 15 45% 100g 12
13 (0 10 30 90
g/kg ) |45%
15% 1 13
2
6/10 3/10
128 10 0 5% 5% 12
(0 1.0g/kg
)
1 3 0 5 15% 12
(0 20 6.0gkg
1)
4 170 0 10 100|49 1 14
@ 7 mg/mL
14 21 20 01 01 02
) 79 0.2mL
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No
89 75 0 25% 13
(0 1.75gkg
1)
13 10 0 5 15 45%|15% 6/10 3/10 12
(0 10 30 90
gkg 1)
2 20 0 5% F1 F, 12
(0 1.0g/kg
1)
F
Fr F2
Invitro TA92 S9mix 16
(+  S9mix) TA%A 10 mg/plate 17
TA98
TA100
TA1535
TA1537
TA1535 5% 18
TA1537
TA1538
D4 5% 19
CHL S9mix 16
(' S9mix) 1.0 mg/mL 17
CHO 1 50 100 S9mix 20
pg/mL
82 200 1,000 21
mag/kg
7 6 8¢/ 23
7 - 5 175 mglkg / 12
16 - 200 mg/kg 24
/
7 pH
4 1
7 3 15g 3 / 25
5 9 6 45¢g 25
10%
1 3
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PGA

/ No
2 20| PGA 0 5% 15
(0 10gkg / Fy F,
)
F
6 22 32 PGA 0 8 36 170 |780 mglkg 32 15
15 780 mg/kg
170 mg/kg
6 24 PGA 0 7 33 155 15
15 720 mg/kg
6 10 15 PGA 0 8 37 173 15
18 800 mg/kg
6 20 23 PGA 0 7 33 150 15
10 700 mg/kg
Invitro TA92 PGA S9mix 16
(+/  S9mix) TA% 10 mg/plate 17
TA98
TA100
TA1535
TA1537
host-med G46 PGA 22
iated TA1530 5%(G46,TA1530)
assay D3 1%(D3)
In vitro CHL PGA S9mix 16
(' S9mix) 1.0 mg/mL 17
PGA 22
1,000pg/ml
in vivo PGA 22
5,000 mg/kg
PGA 22
5,000 mg/kg
JECFA (Principles for the safety assessment of food
additives and contaminants in food) *
(kg) o 1) Okg /)
0.02 3 150
0.4 20 50
10 250 25
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