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FAO WHO
1964 7
ADI  not specified(

E400 E404  (10)

14

14 12 19

1992

GRAS

®

JECFA
39  JECFA
()
(
4 5 6 7



1883 E.C.C. Stanford algae
alginic acid

M L- () 13
32
o cad
adH a
HOa
a aH
- cad
a aH
©) ©) Q) ) ©)
JECFA
7 1962
2 17 1973 (3) JECFA 17
ADI 0 50mg/kg
39 1992 ADI
1
4 5
6 7 8 GRAS 21CFR184
37
Food Chemicals Codex 11



SCOGS/GRAS 1973 14

1970
495 210 6.4mg/ / 7.8 0.1
mg/ [/ 0.2 0.1mg/ / 497 6.4 mg/
/ 81 1.0 mg/ /
NAS/NRC 1989 50
1975 1,260,000 522 1982 341,000
153 1987 1,160,000 512
1982 800 0.4 1982 1987
1976
1,510,000 625 1982 1,440,000 596 1987 631,000
284
400 403
404 402
E405
10 : 95/2/EC
38 : 96/77/EC
quantum satis 10 : 95/2/EC Article 2
1984 -
1986 25.7mg/ [/
39



1982-1986 422mg/  / 1995-1996 856mg/ /

3.49mg/ /

49



D)

Q)

Q)

Q)

Q)

0.002

0.4 0.1
0.4 0.4 0.3
10.0
0,6
0.5 0.5
0.5 0.25 0.7 4.0
0.4 0.4
0.4 0.5
0.5 0.5
0.1
GMP
0.25 2.0
6.0
0.1 0.3 0.01 1.0




M/G
M/G 0.5 ( Lessonia nigrescens) 2.3 (

Durvillea potatorum )

80
1800mPa/s H
H2.5 2.8

EDTA

26 (27)(29)(32)(47)



Ammonium Alginate
CAS:[9005-34-9]

88.7 103.6%

€)) 0.25 4.3-100 50ml
10 ml 2.5-100 ml
2 10 ml ml
3
€H) 2.0 %
29 2000 ml 800 ml
ml
40 ml
105
@) 519/9 1.0g¢g 2.0 ml
(©)) As O 4.0g/9 0.50 g B
15% 105
5,000
50 g 450 ml
0.25mol/ ml  27.13 mg



JECFA(2) FCC(11) Na
88.7 103.6% 90.8 106.0

yellowish brown

Ca++
2.0%
SH9/9 2019/9
4.049/9 4.049/9
15%
Sulfated Ash 7%
5,000



(1) JECFA FCC

(2)  JECFA FCC

JECFA
JECFA sulfated Ash 7 %
JECFA FCC
217

JECFA

1 5mg 1ml

(cherry-red)

FCC

mg 5 ml

15100 1ml 5ml

15
30 ml

FCC

15 ml

193.16

5ml



Potassium Alginate
CAS:[9005-36-1]

89.2 105.5%

@ @O O
2
€)) 2.0 %
@
) 50/9 1.0g¢ 2.0 ml
3) As 0 4.0pg/g 0.50 g B
15% 105
5,000
50 g 450 ml
0.25mol/ ml 29.75 mg

-10 -



Ca*

89.2 105.5%

2.0%
SH9/g
4.0pg/g
15%

5,000

JECFA(2) FCC(11) Na
90.8 106.0

yellowish brown

20pg/9
4.0M9/9g

-11 -



(1) JECFA FCC

(2)  JECFA FCC

JECFA
1 5mg
(cherry-red)

FCC
mg

1-100 1ml

30 ml

5 ml
5ml
15

-12 -

214 .22

1ml

15 ml

238

5ml



Calcium Alginate
CAS:[9005-35-0]

89.6 104.5%

@ @O @
O]
(€H) 2.0 %
@
@) 519/9 1.0g¢g 2.0 ml
3) As 0 4.0pg/g 0.50 g B
15% 105
5,000
50 ¢ 450 ml
0.25mol/ ml 27.375 mg

-13 -



JECFA(2) FCC(11) Na
89.6 104.5% 90.8 106.0

yellowish brown

Ca*

2.0%

5140/9 2019/9
4.0pg/g 4.0pg/g
15%

5,000

-14 -



(1) JECFA FCC

(2)  JECFA FCC

195.16 219
JECFA
1 5mg 1ml
(cherry-red)
FCC
mg 5ml
15100 1 ml 5ml
15 5ml 30 ml
15mil
Lessonia Macrocystis Ecklonia
Durvillea Ascophyllum  Laminaria hypreborea Laminaria digitata

13 (26)(32)

- 15 -



@

26 (27)(29)(32)(40)(46)(47)

SHR

%103
40 T
oy, 1
E
(erdyg
ag = 2 -
g I bal )
2 3 s 12 8 % e : v
100 97 a4 21 ag 86 o4 B2 ?0 78 76 74 e 7007
[ i [ + r Y rJ F

47

30

-16 -

43



pals) i X103
B s
I 4 =
(ep) (cr)
: 18%
1 — 9%
a ol
D~5’EIEI$JT:§£ 3(01" Pm) m
+
M/G
@
-1
46
50 15
1 0.2
20% 100

\

G 12 3 B
H— ¥ —[EHFEE(r pm)

-17 -

10

[\
*

47

0.15



0.05%

0.05%
46
40 33.3 40 15
2.78 0.28 0.36 0.11
0.09 8.08%
20 30
5o 20
FAV
d ol /_’%_\\\N
l
ISW T
é”" =PI BRIV 7 A
o d —~ RN
20
10
o —
4] 2 41% 8 8 FE'] 10 12 (Mj} 1) 13 20

-18 -




46

0.3

98.7%

g/cn?

(2)-2
33
1000 10
10 350 99 20
1.4

-19 -

20

46

15

10



47

CcMC

nm

[

a5

a8 O — I —TF
- FILE BRI I I

= « NS T L= CMC

=3

5 7 \a\ :
\\k

w I

1G> 9

5 10. 15
H R OFMMEB (%)

47
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50%

-21 -

48

21



24 10 “C-

10% 17
85.6-91.4% (0.11-0.16%) (0.002-0.007%)
(0.21-0.42%) e
10-15%
12 20
29
3-4 CF1 (PGA)
Sharratt & Dearn “e
(PGA®) e (*PGA) 2
1 PGA* 5g/kg
5
*PGA 1g/Kg 2
4
5 3
*PGA 5
PGA*
24 29
Nilson and Wagner
29

-22 -



130-150g  Wistar

20
41

41
85
Na K Ca

-23 -

90.4 mg/kg

72.7-79.3%
Humphrey



LDs0

5,000mg/kg 42
LDso 64mg/kg 1,407mg/kg 1 (29
JECFA
LDso 5,000mg/kg 1 (35)
LDso 1,600mg/kg
LDso 1,000mg/kg 200mg/kg 100mg/kg
500mg/kg 1 (12)(29)
0 2 4 5 2 5
5
1 (12) (29
JECFA
1 5 510 20 2
20 10
1 (12) (29
6 5 10 20 30
10 20 30 2
10 5
10 5
1 12 10 Wistar
0 5 15 45 4
13 45

=24 -



100g

25

10

1

15

2
10 6 10
0
5
1 (12)(29)
75 Swiss
89
8 20
2
12 (34
6
1
1 (12)(29)

-25 -

15

3

1 (12)(29)
5

13

2
15
15 10
1 10

128

8
87

5 15



2 Ishidate (17)(44) Ames
Stanford Research

Institute(28) host-mediated assay(
) in vitro mitotic recombination frequency test
Litton Bionetics Inc. (30)
31) Saccharomyces cervisiaeD4 S.

typhimurium TA-1535, TA-1537, TA-1538
Ishidate (17)(44)
Larripa (18)

Epstein
(16) Stanford Research Institute(28)
JECFA WHO Food Additive Series : 30
(12)
Ishidate (17)(44) S_typhimurium Ames
TA92, TA1535, TA100, TA1537, TA94, TA98
(S-9mix)
6 10.0mg/plate
Stanford Research
Institute (28)
host-mediated assay Salmonella typhimurium G-46 TA-1530
Saccharomyces cerevisiae D-3 3
Litton Bionetics Inc. FDA 2 (30)(3D) 30
Saccharomyces cerevisiae
D4 Salmonella typhimurium TA-1535,TA-1537 TA-1538 ICR
SD Macaca mulatta

- 26 -



Ishidate (17)(44)

D

(CHLcells)
1.0mg/mi Larripa (18)
CHOcells 1, 50 100pag/ml
Epstein (16)
ICR/Ha Swiss mice 82, 200
1000mg/kg Stanford
Research Institue 28 cytogenetic assay
3 30 2500 & 5000mg/kg
6, 24 48
3 10 100 1000pag/ml 42
Epstein (15)
JECFA
Til 34 25%
89
Feron 12
Feron  (1967)
15% 13 6/10
3/10 34
1

-27-



Epstein, S.S. 10 100mg/ml

ICR/HaSwiss 0.1 0.1 0.2 O0.2ml 1,7,14
21 49 53 15
49 1
JECFA 37 WHO Food Additives Series:
30 (12)
JECFA (12) Feron (1967) 15%
13 6/10 3/10
Til et al.(1986) 34) 25% 89
Feron
JECFA
0 5.0
1 12
36
36
25 89
1 12 (34)

- 28 -



20 0 5.0
2 (! )
F (F2 )
F1 F2
F2
2
F1 F2
1 12
20 0
5 5 6 (F1 )
F
10 2 (F2 )
F2 9 10
761 F1 202 F2 212
F1
F2
F2
6
36
Wistar 24 1 0 7 33 155 720 mg/kg
6 15
1 20
36
CD-1 22-32 1 0 8 36 170 780 mg/kg
6 15
1 170 mg/kg
780 mg/kg
32 7

-29-



10-15 1 0
1
36
20-23 1
700 mg/kg
6 10 1
19 29
Solandt
1 4
2
3,4
29
6 1 8
2 (48) 5
175mg/kg 7 1 200mg/kg
1 3
24

faecal transit time

-30-

36

8 37 173 800 mg/kg
6 18
29
0 7 33 150
14
36

Ca Mg Fe Cu Zn Ba Sn Cd Mn

Pt Co
Thienes
29
5 0,2,4,5%
1
7
1
16
220ml



2 (25
7 7 3 (3d)
(23d) (31d)
(Hb, Ht, MCV, MCH, MCHC, Er, Leu, Diff, platelets)
(Na, CI, K, CO,, urea, LDH, AST, bilirubin, ALP, phosphate, Ca,
protein, albumin, creatinine, urate, lipids, cholesterol, HDL cholesterol,

triglycerides) 3 2-6
16-20 pH
pH
4 1
12
3 15 1 3 7
2 (22) 10
45 6 5 9 3
1
2
208 15
8 23

-31-



FAO/WHO

JECFA 7 1962
25mg/kg  ADI
5
1 JECFA
JECFA
1
FDA
FDA
GRAS
7 8
GMP

17

JECFA
1973

JECFA

-32 -

ADI

1992

39

(10)

17



14C

ADI

15

35 JECFA

-33-



ADI

JECFA

-34 -

ADI

ADI



)

FDA
GRAS EU

FAO/WHO JECFA ADI( ) (not specified)

-35 -



No.

Thirty-ninth Report of the JECFA

Evaluation of Certain Food Additives and Naturally
Occurring Toxicants

WHO Technical Report Series 828,
Geneva 1992

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

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,
Geneva 1973 , FAO Nutrition Meetings
Report Series 53

Part 184 Direct Food Substances Affirmed As

4 |Food and Drug Administration, HHS GRAS, Alginic acid. 21 CFR Ch, 8§184.1011 (4-1-03 Edition)
- . Part 184 Direct Food Substances Affirmed As .

5 [Food and Drug Administration, HHS GRAS, Ammonium alginate. 21 CFR Ch, 8184.1133 (4-1-03 Edition)

6 [Food and Drug Administration, HHS Part 184 Direct Food Substances Affirmed As 21 CFR Ch, §184.1187 (4-1-03 Edition)

GRAS, Calcium alginate.

Food and Drug Administration, HHS

Part 184 Direct Food Substances Affirmed As
GRAS, Potassium alginate.

21 CFR Ch, 8184.1610 (4-1-03 Edition)

Food and Drug Administration, HHS

Part 184 Direct Food Substances Affirmed As
GRAS, Sodium alginate.

21 CFR Ch, §184.1724 (4-1-03 Edition)

Commission of the EC

Report of the Scientific Committee for Food

Reports of the SCF Twenty-fourth
Series 1991

Office for Official Publications of the

European Parliament and Council Directive No

10 95/2/EC of 20 February 1995 on Food Additives  [Consleg: 1995L0002-29/01/2004
EC
other than Colours and Sweeteners
Institute of Medicine of the National |FCC V Monographs /Ammonium Alginate / Calcium . . o
1 Academies Alginate / Potassium alginate Food Chemicals Codex Fifth Edition
. . Alginic Acid and Its Ammonium, Calcium, Potassium|WHO Food Additives Series:30 , WHO,
12 |Thirty-ninth Report of the JECFA and Sodium Salts Geneva. 1993 / IPCS
13 Alginic Acid , Sodium Alginate ! 1999
14 Food and Drug Administration, Evaluation of the Health Aspects of Alginates as  |U.S. Department of Commerce NTIS,
Washington,DC Bureau of Food Food Ingradients PB-265 503, Dec., 73
15 Epstein,S.S., Fujii,K., Andrea,J., Carcinogenicity Testing of Selected Food Additives |Tox. Appl. Pharmacol. 16, pp.321-334,
Mantel,N. by Parenteral Administration to Infant Swiss Mice |1970
16 Epstein,S.S., Arnold, E., Andrea,J., Detection of Chemical Mutagens by the Dominant |Tox. Appl. Pharmacol. 23, pp.288-325,
Bass,W., Bishop,Y. Lethal Assay in the Mouse 1972
17 Eg;iitrﬁ'm’ ‘ﬁlg’hsrgrl.:_m’;éngds;”,\;awa"(” Primary Mutagenicity Screening of Food Additives [Food Chem. Toxicol. Vol. 22, No. 8,
MatsuokaA. Currently Used in Japan pp.623-636, 1984
. Biological Activity in Macrocystis Pyrifera from
18 tZUe'??j’éBv'}n“ﬂé’SédeeJ ;rgf”,\jlesnt"\"" Argentina : Sodium Alginate, Fucoidan and Hydrobiologia 151/152: pp.491-496, 1987
M Mayeri.s. Laminaran. . Genotoxicity
19 Carr,T.E.F,, Harrison,G.E., Reduction in the Absorption and Retention of Int. J. Radiat. Biol., Vol.14, No.3, pp.225-
Humphreys,E.R., Sutton,A. Dietary Strontium in Man by Alginate 233, 1968
- Absorption by the Rat of Alginate Labelled with Nature, Vol.219, pp.1172-1173, Sep. 14,
20 |HumphreysE.R,, Triffitt,J.T. Carbon-14 1968
Enhanced Intestinal Absorption of Riboflavin from |J. Pharm. Sci., Vol.61, No.2, pp.279-280,
21 |Levy,G., Rao,BK. Sodium Alginate Solution in Man Feb., 1972
Feldman,H.S., Urbach, K., Naegele,C.F., . . - o Proc. Soc. Exp. Biol. Med., 79, pp.439-
22 Regan,F.D.. Doerner,AA. Cation Absorption by Alginic Acid in Humans 441, 1952
Henderson,A K., Ranger,A., Lloyd,J., T )
23 McSharry,C., Mills,R.J., Moran,F. Pulmonary Hypersensitivity in the Alginate Industry |Scott Med. J., 29, pp.90-95, 1984
An Autoradiographic Study of Propylene Glycol Food Cosmet. Toxicol. Vol.10, pp.35-40,
24 |Sharratt M, Dearn,P. Alginate in the Mouse 1972
5 Anderson,D.M.W., Brydon,W.G., Dietary Effects of Sodium Alginate in Humans Food Additives and Contaminants, Vol.8,

Eastwood,M.A., Sedwick,D.M.

No.3, pp.237-248, 1991

26

12 59-65 1999




No.

27

-(3)

http://ss.nrifs.affrc.go.jp/kakou/suisanbu
tu/33.

28

Stanford Research Institute

Study of Mutagenic Effects of Propylene Glycol
Alginate (71-18)

NTIS, Contract No. FDA 71-267, June,
1972

GRAS (Generally Recognized as Safe) Food

NTIS, Contract No. FDA 72-104, Dec.,

29 (Informatics Inc. Ingredients-Alginates 1972

. . . Mutagenic Evaluation of Compound FDA 73-85, NTIS, Contract No. 223-74-2104, June
30 |Litton Bionetics, Inc. Potassium Alginate 15, 1975

. . . Mutagenic Evaluation of Compound FDA 73-23, NTIS, Contract No. 223-74-2104, June
31 |Litton Bionetics, Inc. Ammonium Alginate 30, 1975

S . Food Science and Technology A Series

32 |Martin Glicksman Gum Technology in the Food Industry of Monographs., Academic Press, 1969
33 2004-147576

. Chronic (89-Week) Feeding Study with . ~

34 ;r/IéHeIIDW lF:eron,V.J., ImmelH.R. Hydroxypropyl Distarch Phosphate, Starch Acetate, gg4clr1;8rg Toxic. Vol. 24, No.8, pp.825

gelW.r. Lactose and Sodium Alginate in Mice '

35 (Seikatsu Eisei) 37, pp.215-220,
1993
http://www.inchem.org/documents/jecfa

36 Propylene Glycol Alginate /jecmono/v32jel2.htm (WHO Food
Additives Series:32)

37 §172.858 Propylene Glycol Alginate 21 CFR Ch.1 (4-1-04 Edition)

38 The Commission of the European Laying Down Specific Purity Criteria on Food Commission Directive 96/77/EC of 2

Communities Additives Other Than Colours and Sweeteners December 1996
The Thirty-seventh Report of the
39 Ministry of Agriculture, Fisheries and |Dietary Intake of Food Additives in the UK : Initial |Steering Group on Chemical Aspects of
Food Surveillance Food Surveillance. Food Surveillance
Paper No0.37, LONDON : HMSO
40
Nakamura,Y., Tonogai,Y., Hasegawa,Y., [Metabolism of Alginic Acid and Its Salts and Their |J. Food Hyg. Soc. Japan Vol.29, No.4
41 [Ito,Y. : National Institute of Hygienic |Effects on Serum Concentrations of Na, K and Ca |pp.240-248, Aug. 1988 (
Sciences, Osaka Branch in the Rat 29 4

42 62

43 Vol.39, No.3, pp.187-
195, 1988

55 1

44 2

Vol.4, No.6, pp.80-89, 1981
8
4

45 Vol.41 No.1
pp.11-16, 1988

46 63 1 20

47 63 2

48 |MillisJ., Reed,F.B. ggfcme“ of Sodium Alginate on the Absorption of \ ;. nor 5 viola1, pp.273-275, 1947

pp.25-

49 27, 67-94 13 1 1

50 Food and Drug Administration, 1987 Poundage and Technical Effects Update of  |U.S. Department of Commerce NTIS,

Washington,DC

Substances Added to Food

PB91-127266, Dec., 89




