EmAEH O, FERASPMRETIE. 15%REHTI0ER 6 EOERUV
RGP 2EQHEOEBEL-EZLRTRUOBABELRTICALD D LAORENE
Bah, £/, I0Eh 6 EOHR 10 3 COMOBE L /- EHitE EFIiC
AEEHBERNEO LN EBRESh TS 2,

Swiss ¥R (S 75 ) IZPLEXEF LIS L ORD25%; 0B LTS
ghkg RE/B™®) # 89 BREEHERSL-LZ A, BERTHELTHEEDORD
AL BT SELE, T 20 BRI SN, T, BKESHBELEN S~
10 fFIcdmlfz. REETHE. RENSFL ML, pH E7ILA VEHESE.
EEFET., SEOBEYN 2 EDQHICHEWNTIERIZCEKUEEIATEIA TNV,
MARELCFHBEECIRRERZNFICHETELIENL, ARMNBRECEIRER
VEBICBEXA# I . BREECEEBRUVEBOEENAATYOFECH,
AhLTEMTSEEDIT, MITBOTHE. . DERUKESA ENLT
EREShTWS, REAGEFPHNRETIE. BETERICBITAEET~O/NMA
AEEESENL., HTREENORIRE. £, BRRUVERAKRAE O
BEABEINhDEERIT. FOLERICBVLTIHARBKCRERAMAED LN, T
JORBRERL TOMOELRETTHENTHY . 87 BTHERSEFIELEEBYITHENT
(& 2~5 ALURNITHEZEOARAIEE L ERESNATND, 5. ARLBEEXE
St L THEEHBDIZEER LMo 2B,

BFILE/ Sy b (BEI0E) [T7LXVEBFRFI2L (0RU 5% ;0 RU
1.0 gkg HE/B®) 2B E 28 BREBEHERS L-EC A, S%IREBOETE, &
B, ESERUBRKECHBELIOZERA&AONT . ARMBEICEWVTLEER
BERINGAM - ERESA TV DN, FEABEHNREIEESATHEN D,

E—SILX (MHES3IE) IC7ILEVEBITFUDAL (005 BT15%; 0. 20 &
V6.0 gkg RE/BY) %# 1 ERIRERSL-EC A, KERU—ERIKEIZHL M
HEETREHLNT. MEENEE. RRE. RRER. LERUVHEFFILHY
TRV F7EA—EREEOHGEATHY . 512, ARMBRERVREBAGZED
BREICBVNTCHEBSICERALEEZEEEO ohAamhsEBESh TS 2,

@FEIMAHE

ICR/Ha Swiss 1B <Y A (XfEEE : 170, |HEH 20 RU 79 ) OBHET
[Z7ILEER (0. 10 RV 100 mg/mL BEEHRE) £ 1. 7. 4 RU 21 HIZFhTh
0.1, 0.1. 02 1K 02 mLiEs L. 49~53 BIAHTREBEFRT L5, 49
BICHBRLE1IEORDRICY VAEOREEZRBOENMNIZEEOEEEZEDH
TWaEWMY, 28, JECFA X, COBRETHEHERTIADEERNE(ER
HEEEWIENS, RBEEZL - TTILX VBORNAKEZEMT S 2L EHE
LEHRNELTNS D,

IR (MR 75 IZ7LXVEBTF )DL (0 RTU25% ; 0 RUK1.75 gke
XE/E®) # 80 BRRERSE LA, BEOERL. BERUNETES
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DIEERVEOEOENRNEOLBEERH TS, TOMLOBEESHT, R
RAEETRRT HFRRERH LA THAEN D,

Wistar 5 b (S 10 ) ICTESEOTLX BT EYDL (0. 5. 15 R
45% ;0. 1.0, 3.0 R 9.0 g/kg RE/B®) # 4BEAXIE 13 BREEBEELR:
E A, 5% SO 6/10. I 3/10 FIOBRERICIAEBKRBERZEOR L
HESHATWNE D, (FOMOEZIZDOVNTIE TORERESH) S8)

@EBERESE

Sy b (MHS 20 [STILFUBFFIIL (0RY5%; 0 RU1.0gkg K
BE/RY) % 2 FREEHEES L. RRGMBICEREOS v b (Fo) OHER%E F
 EBDIEHICKE, Ffe FLEREBIEHICKELEES, HBHIMD, &
EBHDOF. FRUVEROVWTRIZCENTY, BRELEARERICAELZEEE
HohT ., EEREICEERIROONEA o, T R RURICBLTERL
EOFEEMEETE. AEBTEEEOCSENIZHY . REREEB 2 FHICEBL
FEHMEVICRESHOBRDLYICEBR L F RU F, TER L -BEBHREOE
BEEBPMREICLB L TLREERED s~ ERESA TS 12,

PGAIZEAL. BIRRLUTOHRENH S,

(PGA)

Sw b (S 20 PC) [2PGA (O BRU 5% ; 0 RU 1.0 gkg RE/B®) % 5
~6 45 AMBERE L2 . SBHUEOSY FEF EHESELHICKRL.
Fi (0% : MifE 7, 858 HER I0E) ICHRBYEREOANE 4 ~
AMBE L. R.E2B5EHICKEREL. F, (FHEICTEUM 10 E) (HS)
MEREOEEESZ. BEiE 761 B, F X202 BREU B if€E 212 BIZH
BUE, —BKRE, B, THEE. 2. ERICBIIEEETIC F BT
F, DB vEFICET ZREIRBRLOBICEXED LG, 21, Fiz.
F, DMAEHHREICL. BEEEFEO LG, TERBONBEMNRUVRE
HEPNRETCHLEBIED oG, -1,

IR CD-1 ¥ 7R (B 2~32) [ca—2lizBE L1 PGA (0. 8. 36.
170 B U 780 mg/ke A E) #iTiR 6~15 BOM. 1 B 1 BE&EOH/EL-EC
A, 180 mgke BRERESHT, 88200 7EAET LA, EEL-BE

BMBEUBETEIRELEE2TOEBIZEBVWTEERZEOLAGEM-T=, 170
mgkg RELTOEEH T, Bik. SHHRUVREOEFERICEERIZRO S
he. BEONE. BHRREFRICBEOEEEIAD bnEh 119,

BEIE Wistar 5 b (B 24 C) (za—2BIzBEB L= PGA (0. 7. 33, 155
B 720 mgkg KE) #HE6~15 BOM. 1 B 1 @RHEO%E L, 551F 20
RISBSMERVIBRICHT 2PEERMLI-E S, BEMRURRE HRS
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ICEELEZEEBOLLENAS 1,

SEHR™ S (10~15E) 123 — 2 3BIEB L= PGA (0. 8. 37. 173 B U 800
mg/kg FE) #iFR6~I1SHOM. 1 B | A#&HEARSEL. BFiR2 BICEH
MEFEIURL TCHENRUVBRE~DEEZAS-EZA, B, BFRE.

RIRIEE., AERURCBRHELCICBREFEZEICEZEIRDoNEM-T-, F
. BRONR. Al BEREOERICLBEOEEIEH G, 21 P,

EIRT—ILF oL RE— (BB 20~23 ) [2O— 2 5hIZBH L 1= PGA (0.

T 77330 150 U700 mg/kg (AE) ERIRE6~10 BOM. 1 H 1 EREARNEORS
LR 14 BICEEMEFIVAL CEEMRURBRRICHT SEEEH~ L
A, BN OSHEERVEHEE~DEZELZBO NG 2Tz, . B
ROBEIZBLWTHRESIZEELEEREZRO OGN,

BERE

ME (Salmonella typhimurium TA92, TA94, TA98, TA100, TA1535, TA1537) &/
WETLEUEBF M2 LOERRAEESE (REHAE 10.0 mg/plate) (2HL
T. Somix DHECHAHNDLT. BETH7 'O,

E (Salmonella typhimurium TA1535, TA1537, TA1538) B UBEEE (Saccharomyces
cerevisiae D4) EEHWE=FILXVETUEZI9L Y RUTLEUEBEAYIL P
DEFBRALZRER (BSAE s%&OBRENHLIMEMETH) Icbnt. £
HEELOFRIIHAIDLET, BETH T,

FNEEFT PYTLADF v Z—ANLAZ—BERE (CHL) £A0=#
EFEEHR (B5EE 1.0 mgmL, —S9mix) 'O MBEUFv L =Z—XNAX4E
—EE#in (CHO) ZAW-2EBAEEHR (1. 50 XU 100 pg/mL. —S9mix)
WZBVT, WTFhIREEEEMTOhEVEGETTRETH - 1=,

ICR/Ha Swiss Y VA ZRAWET7ILFX UBOBRANEREIZ L 5 BERTEHER (82,
200 B U 1,000 mg/kg IR E) I2BWT, BETH-=2Y,

PGA B L. BEELITOHRENH S,

(PGA)

HE (Salmonella typhimurium TA92, TA94, TA98, TA100, TA1535, TA1537) %
AW PGA DEREBALTERKE (REAE 10.0 mg/plate) {25 LVT, S9mix D
HREICADDHLT, BRETH-L19, .

77 A% AUV host-mediated assay [CBUWVT., HRFHEOFEHRETHATH S
M Salmonella typhimurium G46 . TA1530 (IREHE 5%) RU Saccharomyces
cerevisiae D3 (REBE 1%) THHBESHEEHShAMN -,

Fr A =Z—ANLRZ—IEEM(CHL) #AL: PGA DR BREEHR (R
A2 1.0mg/mL. —S9mix) {ZHBLT. REESHENTOAEZWEETCRERYE
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TH-ot 117,

PGADS v FEHHBROELASRDPELEEK (RSFAE 5000 mgke) RUE
IS EREE RS EBHLAEK (REHE 1000 pg/ml) ZRAN-ZEAKESE
RBHERICSy FERBOL-ERHRERRICBVT. WFhitkiETh-o~ 2,

LEDT—2 2HERNICHETEE, FLEVE, FILXVEEF DL, 7
WEXUBT B DL, FILXUBA)DLRUTLFVEED I D AITEKIC
EoTHEBERESGIERSEIGVWEDEEZLNE,

©—fazEE
FHONRE A BHERITR L SN,

@t MZBIT35ER

BERA 68) BKTILXUEFR)DA (8 gH) #7HEERLEEZA,
BfERIE o= P,

BEBRME (54) NN 175 mgke AE/BOTAXVEEF MU D LE 7 BRE. &
T 200 mgkg FRE/B% 16 HEERL. 512, 7 BHOREHBE®RIT. OO
7TEHEOEIAE (Gd). LERKEH (23d) RUREHERERD Gl1d) I2&ER
EFEML. EEOZEERUEEBESENFEICHEM LA, EEEREIZIERE
gfhabonah--C s, BNEEBERE LTERTS23D LB EATL
5, BEOpHIZEEHEICHY . ERUOBMEET 4 2 CHEMLEA, 1 BIEH
HLi, ERRUVEAODEIFO—LEVIZLARUEL OBEAEIZIEELEMN
HonlEhot, MEENRUVMZECENEVICRBED /IS A—LZ(ICHER
TIIEBROH S highof= 1229,

FRUDLEREHBSATHWSLEE GR) ITFILXUE (15¢) #1 8 3
[, 7 HEERSELEIH, EFEFADF FUSLEAR) D LOHEMELNHT
MM LA, FPOEREREICIIE LN TN,

FILEUBAYDILE 10%EAETILEUE (45 g) Z2RENSMEEE (6
£) 1I25~9 8/, FEKEBICHLIEE GR) IT1EBEERSEREZS, W
hofld E<MEL. BEBESEA OG> EDHEENH D P,

ENTOBFHER FOYF oL (15~207BER) ORERIE., ZILXUEBF -
U LOERIZE Y AE{EEESNMN, Ca, Mg, Fe. Cu, Zn, Ba. Sn. Cd.
Mn, Hg RIRIZH T HHRIEZL YA, Pb & Co RINICEAT HTHBRIZFLA L
BHOohEMo-EBEShTING B2,

6 BAICEITHERE

*@tﬁwésamwmmsﬁﬁﬁ%ﬁkawélwoﬁw7»¥>ﬁﬁmﬁ%
BIHERREE. FLEVBO7EZ9LE 495 F2 (AO2E 1,000 AELT
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Ty e4mg/e ME). AUDLIE02 b (<0.1mgE B, ALIUHALIETS b
> (01mg/k M/B), F RULE 497 R (6.5 mg/ R/H) . PGAS] + X (1.1 mg/
ERE) EHEShTWA, E£1-, NASNRC SEHRE PI2H1+5 1987 EOBS
MITERAEE. PAXUBOTUEDDALE, ALY IAE, FRUYDLEOER
T 1,160,000 R R (512 b, AQ218 4200 BAL LTFY S8mg/k ME). B
Yo LiEoRY K. PGA631,000 /R (284 k. 32mg/k F/R) EHRESHT
Wb,

HEIZH T HERRMYOERETE (1984~1986 £) NZHWVT. 7 AEUE,
FOTUEZOLIE, hUDAE, AILLOLE, + ) D LERU PGA OERE
X, B E&L LT25.7mg/E M/A (AQ 5,600 AN) EHESATLS,

7 bhAEICETLERERE

R—7v bRy FPARICEYERShEZFNPOEREHFETTIE. PGA R
FILXUEEF FUSLOERET -4/ HRESh TN Y, PGA (&, RRIZITEE
LEWEEZLNRDIHEMHTHY. 1994 EOPEDHER. EERFRE 0.02%) Ll
TT. BEAEEMLTLWEVEDLEZGNTWS, —A. TLFUETFRUD
LlE. BEGEDXR CRIMI) BRICZELFETIVNETH D, 1995~1996 E£D
BRMETIE. TILEVEF RO LOEREZ. MIBRAXOEDA 274 mg/k +/
H., X% (RiIT) BRBEEDOLOA 582 mgkE /B, &hHE T 856 mg/k B E
ToTWd, L. STTMIESREESNTLLHEREIZR. ITEROR
FEE>TVLEXRA CRINT) BRAICHETIEEAKRENEEZIOND. TOL
ST EMDL, T—HFy bRy PARKICEYELN - LEROEREX., 1995~
1996 FOEEFRBERAENOHESNETILTUVET MU S LOERE 349 myE
(A BIERELENILELGE>TWLS,

8 BEFEEEFCHEITHEE ,

JECFA TlX. £ 70 (1962 %) PRUFE17TE (1973 F) B VIcBWT. 7L
XUOBETODTUEZILIE, hUDLE, AW OLERUF M) D LEICDL
TEEL. F1I7TESBETIEIADI EFILXUEE LT O0~25 mgkg FE/HERTEL
TWa, TO%. ¥ 39 @LE (1992 F) PIBEVWTEMT—2ZFMEL. hb
OYPEIXRENAE., EBREERRTERERSENAT (. XERERSIZEYS Y
BEUIHRICEHROE. BEOOMNL DY LARERVER LEOBRENEZ 25
EEBEBLTWS, ChoOELCHFHERIEOMI L O—X, RUA—), MI
TR EDREREREICLYS Y bRUSDVRICHBICEZIIRE EHIMTL .
ChODPEELERBE. FLXUEBEEFTOTUEZOGLE, AUSAE, ALDSL
ERUF RS LEBIZDOWT Y I —TF ADL & MEE LU (not specified) | & EE{
LTWhd, T, REBOEROEICETERAS B SaIRREEZHERE LTS,
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* JECFA [285115 TADI #BE LA OESOEIEILUTOESY 9,
AFURELGHET—FIZEDZ, EFICEHOBVLWVWIBICHLTCERSKLA
B, BEICHEAShAERICELTIE, BRICEEZRIGVEOTHY . #E
DHETRESIND ADIDREOKLERILENWEEI LIS, COREICEST HEA
s, B ESEL0TRFAIEEST . D, COPUREERTHDIC
DER/NMNBRORECERIN, BROLECLHECHERZELEZY., £#BLD
FUoNRTGOREFELBES BT EMNH > TEELSAEL,

o FHEREE

FIUXUEBT7 B IL, FLEXBA)ILARUTILECEBALD D LIZDN
T. BHEINESHRABRBESEST LLBENALOTRAEVS, BIohrET
FRANEHLNMTVWEFTLFUBRUTILIVOBF MO LAORKBREBEEZHENT.
NBETRTEIDDITN—TELTEMT A EETAMEETHD EHET L=,

Chbid. FRICBLDTRRENLDEAINNEVNEEZ LA, MO, BHESRT
FEOLAEELARRIE, #ERNEONMIEILO—X, RUA—I. MIFo T
FORERERSIZEYSY FRUTHRIZHBLTRECAEBEOHE., BEDOH
LIS LB EVERLROBRERLZETF EHICBEEEDELWRETHY . Th
BN REUEBST 5L S5 UEROSSSEEROOATE LT, ChibidEl
DEVVIETHDIEEZLRS,

SHIC. BoNf=T—2TEHLIN, BAICETLFERELHLAEDLEERE
EE;U%EéhtEH%ﬁ,f%ﬁmm%&%i%hé7w#J%#hU@Aw
ERE (GABICETSEREFREDRER) ICHS, MEYDLBLEVSHEND
Bo

Ff=. JECFA TlE. FILX BT UEZDA TLEUEBAYSLRUTILEY
BAILLSLIT, PLEVBRUTFTILEVEFT FIDLELEBICTILX VEBEIED—
otbfﬁﬁéntbu wnﬁtd»—jAméfﬁELﬁu(mmmmmu
CEEMBL TN,

HLEMS, 7»#/¥&U%®ﬁ%(7»#/@+FUbA FILX BT E
ol 3V PO 7)b=¥-zﬁ*ﬂj Jral, PILXEBEALSDL) HEMHME L CEYIZHER
ENHBE. TERICBENRNEEZ DN, JIL—TLLTADI #RET ILE
fi&“t‘.‘aﬁﬁ L.

[3IA>EK]

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).
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3) Food and Drug Administration, HHS, Part 184 Direct Food Substances Affirmed as
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, 8§ 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: 19951L.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.

1) BZBBTH FEELF ERFNY (6 ME) OREFHRICONT. BB 62 £
EERFNMYRLFMFICET S0 (ELBERE)

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 S8, 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) REEE, ARXERE FNHE ERFENPOEERERBRE (F02) —B
M FEEEERBAREBICLDIE | RRY Y-y - T—4—. ZFEEFHE

Z 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
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alginate, NTIS, Contract No. 223-74-2104, June 15, 1975,

20) Larripa IB, 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 S8, Arnold E, Andrea I, 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,
WTIS, 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 No.37, LONDON: HMSO (1993).

30) BERAMYMASE, BULIAEATLIRSBEFANY—ERKRFNY—BENS
ORELIEE - (FER), BARRFNDHSE, PR I3 £

31) Seventeenth Report of the JECFA, Toxicological Evaluation of Certain Food Additives
with a Review of General Principles and of Specifications ($8%) , 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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HIECFA TRV LI TV BHEE R AV TERE 2 HEE (Principles for the safety assessment of food

additives and contaminants in food)
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