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FAO/WHO JECFA



FDA
EU
ADI



FAO WHO JECFA 1974

7
ADI  15mg/kg(bw) 7 1981 25
ADI  not specified( )
@
GRAS (
) 5
E 302 (4)
0.39/kg
0.2g9/kg @)
14
14 12 19



1928

39
9 (30)
JECFA
FAO/WHO JECFA 17 1974
ADI 15 mg/kg b.w. 7
25 1981
ADI not specified 1 2
FAO/WHO foods for
special dietary uses
30

Infant formula, Codex Stan 72-1981
Follow-up formula, Codex Stand 156-1987
Canned baby foods, Codex Stan 73-1981
Processed cereal-based foods for infants
and children, Codex Stan 74-1981, 1985, 1987, 1989, 1991
Formulated supplementary foods for
older infants and young children, CAC/GL 08-1991
Formula foods for use in weight control diets Codex Stan
181-1991

GRAS
(GVP) G @y



Food Chemicals Codex (6)

SCOGS/GRAS 1979
GRAS
9 GRAS
NAS/NRC 1989 1982 9,640 “4.38 )
32
(E 302)
4
infant formula follow-on formula 53
0.3mg/kg 0.2mg/kg
4
2002/46/EC
(33
(46)(48)(50)(51)
47 (49)



(35)(36)(37)(38)(39)

Calcium ascorbate  CAS 5743-27-1

Calcium-L-(+)-ascorbate dihydrate = CAS No 5743-28-2

?ﬁDH
HumC—=aJH
0
0 e
H -
0e OH
2
Ci12H14CaO12 390.32
Ci12H14Ca0O12  2H20 426.35
56g/100mL 20 10% pH 68 74



L-

Calcium L-Ascorbate

C12H14Ca012 2H20 426.35
Calcium salt of 2,3-didehydro-L-threo-hexono-1,4-1actone dihydrate 5743-27-1
L- C12H14Ca012 2H20
98.0
(1) L- (1) (2)
(2)
(1) [q]QS 95.0 97.0° g
20ml
(2) pH6.0 7.5 2.0g 20ml
(3) 1.0 10 ml
—10 5 ml
(4) Pb ngl/g 5.0g
(5) As203 4.0ngl/g 0.50g
(6) 10.0pg g
1.00g 10ml
- 15ml
-40 10ml - 10
- pH5.4 5.6 100ml
100ml 50ml
110 2.210g
200ml
1,000ml



ml

100ml ml
> 15ml
- pH5.4 5.6 100ml
100ml 50ml
0.2¢g —50 50ml
0.05mol/L
0.05mol/L ml 1066mg ClgH14Ca012 2H2O
JECFA (3) (45) FCC (6)
98.0% 98% 98.0%
1. 2.6-
2. 2.6-
95.0 97.0<= 95 97= 95 97=
pH pH6.0 7.5 pH6.8 7.4
10 .0pa0/g 10 mg/kg
(45)
2|ug/kg 2mg/kg 2mg/kg
As,05 As
4.0paglg 3 mg/kg
JECFA
JECFA




JECFA

10 mg/kg
JECFA JECFA
JECFA(45) Hgkg
2
36 (39
2000 44
10 50ml 4
2 50ml
0.45
2ml 0.1 1ml 10 1ml
40 20
10 100ml 4
2 30ml 5
10 2 50ml
0.45
2ml 0.1 1ml 10
40 20



0.050g 100ml

100ml 1ml
Mg 5ml 50ml
50ml 1ml
1 5 10ml 20ml 50ml
2% 50ml
1 5 10pg 20Mg
46 6.0 150 250
0.01mol/L 0.03%
600 100 30 30
1.0ml
270
5l
5pul
g/ml
gkg
glkg
Ci
(g/kg)
20<W
Ce
(g/kg)
10<W

2%

2%
50pg

500

1ml



glkg

10
11

glkg g/kg
Ig/ml
Ig/ml
g

glkg ghkg >1.108

DL-
12

4% 40.0g 1000ml
2% 20.0g 1000ml
0.1% DL- 10.0mg 10ml
0.03% DL- 30.0mg 100ml
10% 12 1.0g

10ml



36 (37

33

JECFA

VII

(40)

10

36 (37)(38)

36 (37)
C

4 (5

63 2 1 90

EU



36

41

(37)(38)(41)

0.02-0.1 %

0.02-0.1%

19¢g/

0.02-0.1%

0.01-0.5%

0.01-0.5%

42 (43)

5%

11

EC




_L_
1-Threonic acid

12



VC-Ca VC 22

30-180mg/ 80-90%
DHA
300 mg
3.6
14pag/ml
2,3- 2,3-DKG (15)(27)(28)
2,3-
|__
( 2’3_ ) L
0,/ L-
2,3 /
, L- Co,
GSSG GH HZO 1,2— /////47 *
Ve > DHA > 2.3-DKG
N
H202 HZO 112_ L L- C02
L-
\VC, L- DHA, L- : 2,3-DKG, 2,3- : GSH,

; GSSG,

13



1.5g/

9 (2
30-180mg/
80-90% 27)(28)
90-150mg/ @n
25%
60 mg/ 14.9-58.8 M
28
1.5g 30-45 mg/ (@)
28
Ca
22
Ca 19 (20)(21)(23)(24)
)
28
2-4
40-70pag/ml
@n

(

-1-%C VC-1-*C -1-%C  DHA-1-%C

1.5-5.9mg 24 19 2% €02

2 9% 3.6
24-43mg/kg 5-8mg/
(12 2,3- 12
28 2,3-

14

26



60mg
28
1%
20%
28
2,3
H20:

20mg/kg

13)

26

28 (29)
2.5
3% 80-100mg/
80
(25)
_1_14C
14
10
Img/kg/
20%
2% 44%
-2-
-2-0-3-

15

2,3

14c_

12)
30-180mg/
-1-%C 42%
16
14C
2,3-
Co,
-2-0-3-
02
26



5,000mg/kg

1,000m/kg
10
LDso
1,000mg/kg

1,000m/kg
10
LDsp

9
9
28
5,000mg/kg
10 LDso 5,000mg/kg
5,000mg/kg
10 24
5,000mg/kg 2,000mg/kg
2,000mg/kg 500mg/kg
2,500mg/kg 5,000mg/kg
200mg/kg
LDs 5,000mg/kg
2,500mg/kg 5,000m/kg
200m/kg 10
1,000mg/kg 1,000mg/kg
200mg/kg
LDs 1,100mg/kg
1,000mg/kg 1,100m/kg

16

8,000mg/kg
500mg/kg
LDsy
10

1,000mg/kg

500mg/kg

9
500mg/kg



10

1,000mg/kg

2,000mg/kg
10
LDsy

200m/kg
1,000m/kg

LDs,
2,000m/kg

LDsy

10

2,000mg/kg
1,000mg/kg
LDsy

LDso

5,000mg/kg<

5,000mg/kg<

5,000mg/kg<

2,000mg/kg<

500mg/kg<

2,500mg/kg<

5000mg/kg

1,000mg/kg<

1,000mg/kg<

200mg/kg<

1,000mg/kg<

1,100mg/kg

500mg/kg<

1,000mg/kg<

200mg/kg<

2,000mg/kg

1,000mg/kg<

17

) 6,500mg/kg

10

10,000mg/kg



10 5
10
pH
pH
015 10%
2
( ) 500 1,000mg/kg
)
( ) 400 2,500mg/kg
)
36.8
(
28
( ) 1,000mg/kg
6.84% 10
3
1,000 1,500 2,000mg/kg
2 9
53mg/kg / )

F344

9

24.8

18

6.84%
185 2.78
1.85%
54
1
(1,000 5,000
14
(
2 10
14
(
10
9
)  625mg/kg
1
( ) 0.25%

pH
54
3.70%
2.78%
2
( )
10,000mg/kg / )
7
( ) 500mg/
20
9
26 0
2
(125mg/kg /



9 2
2,500mg/kg [ 424 1,060mg/kg
) 9 5%
9
(Calcium ascorbate)

(Sodium ascorbate) (Ascorbic acid)
TA1535, TA1537, TA1538, TA98 TA100
cerevisiae 4 S9 mix

16 (18)

Salmonella typhimurium TA1535, TA1537
Ssaccharomyces cerevisiae 4
17

FDA

in vitro in vivo

(Calcium ascorbate)
Litton Bionetics Inc. FDA
Technical Information Service (NTIS) PB-279261 1976
Salmonella typhimurium TA1535, TA1537, TA1538, TA98

19

5% (1,000

Salmonella typhimurium
Saccharomyces

TA1538
S9 mix

National
18
TA100



Saccharomyces cerevisiae 4

S. typhimurium (plate test)
(Rhesus monkey) S9 mix 0.055% (w/v) 0.11%
0.22 %
(suspension test)
S9 mix

S. cerevisiae
S9 mix 1.25% 2.5% 5.0% 3

(Sodium ascorbate)
Litton Bionetics Inc. FDA National
Technical Information Service (NTIS) PB-266896 1976 16
Salmonella typhimurium TA1535, TA1537, TA1538, TA98 TA100
Saccharomyces cerevisiae 4

S. typhimurium
S9 mix 0.075 % (w/v) 0.15% 0.30 %

S9 mix

S. cerevisiae
S9 mix 1.25% 25% 50% 3

(Ascorbic acid)

Litton Bionetics Inc. FDA National
Technical Information Service (NTIS) PB-245491 1975 17
Salmonella typhimurium TA1535, TA1537 TA1538

Saccharonyces cerevisiae 4
S. Lphimurium
S9 mix 0.00025 % (w/v)

S9 mix 0.00013 % 0.00025 %

S. cerevisiae

20



S9 mix 0.0013 % 0.0025 %

3
(SA)
6 SA 6/12
54
SA
(promotion) Fukushima 56 SA
1 5 SA
Fukushima
pH
55
Cohen 5

N-[4-(5-nitro-2-furyl)-2-thiazolyl] formamide (FANFT) initiator

57
pH 6.5

2.73
6.0 pH
JECFA ADI not specified

21



0 52 241 1120

9 1
11
15
400mg/kg
28
2.73%
2.73%
14

Wistar 0 55 255 1185 550mg/kg CD-1
520mg/kg 6 10
250 500 1,000mg/kg 6
21 15
9
1,000mg/kg
1 4 9 F344 0 091 273 456 6.84%
4 5 10
16 54
456 6.8% 14
pH 2.73% 6.84%
BrdU
F344 6.84%
54
pH
0.5%
9 4 10 100mg/kg
3 100mg/kg
9 15 4.0 100mg/kg 3

22



100mg/kg 9

9
52
9 2
9
9
18 4g
EEG
9
5 mg/kg
2
1 3 1 1,000mg 3
2 30 10 10
10 5mg/kg 3
2 1936 6g 29
93 20 1,400 5 4
2
1970
Hofer 1 3 30g 1,000

23



Anderson 1,000

Lewis 1 6g
Miller 44
2
HCi
COz2
Lamden
9g
4g
Takiguchi 1 1
9

1g

Identical twin

4g

Hellmann

44
9

pH

24

15 13

2
500 750 1,000mg

23—-37

90 180

3 6g



FAO/WHO JECFA

JECFA 1973 17
ADI
15mg/kg/day 7 (8
JECFA 1981 25
ADI <0 15mg/kg/day””
not specified””
ADI “* not specified””
FDA
FDA

GRAS Generally Recognized As Safe
EU
EU
1987 L- L-
L- 34
1 2g/kg/day

100mg/kg/day

1 30 100mg

25



28

ADI

22

LDy,
5,000mg/kg
6.84
pH
pH
1 2,000mg/kg
2 9
2 5
ADI JECFA
ADI ADI not specified

26



JECFA ADI

GRAS

27



No.

WHO Technical Report Series 669,

1 |Twenty-fifth Report of the JECFA  [Evaluation of Certain Food Additives 0p.32, Geneva 1981
IPCS INCHEM
. http://www.inchem.org/documents/jec
2 |JECFA Calcium Ascorbate fa/jecmono/v16je06.htm (WHO Food
Additives Series:16,1981)
FNP19 (1981) INS No.32
3 |25th JECFA (1981) Calcium Ascorbate http://apps3.org/jecfa/additive_specs/
docs/0/additive-0073.htm
) - o European Parliament and Council Directive No .
4 (E)gwe for Official Publications of the (oo e~ ¢ o February 1995 on Food Additives (llé)n4séte_95.01995L0002—17/07/2003 pp.1-
other than Colours and Sweeteners( '
5 |FDA (2L CFR S1823189) 51823189 Calcium Ascorbate &Fe'?/iléﬂeAilrintgggj‘; Search
Institute of Medicine of the National : Food Chemical Codex Fifth Edition,
6 Academies Calcium Ascorbate 0p.61-62, 2004
Toxicological Evaluation of Certain Food Additives . .
7 |Seventeenth Report of the JECFA  |with a Review of General Principles and g:r%\;egggfal Report Series 539,
Specifications
Toxicological Evaluation of Some Food Additives
8 |JECFA Including Anticaking Agents, Antimicrobials, WHO Food Additives Series, 1974, No.5
Antioxidants, Emulsifiers and Thickening Agents
Prepared for FDA, Life Sciences Evaluation of the Health Aspects of Ascorbic Acid,
9 Research Office Federation of Sodium Ascorbate, Calcium Ascorbate, Erythorbic  |SCOGS-59 Contract No. FDA 223-
American Societies for Experimental |Acid, Sodium Erythorbate, and Ascorbyl Palmitate as |[75-2004, 1979
Biology Food Ingredients
C . On The Physiological Action of Ascorbic Acid .
10 [Demole,V., and Some Related Compounds. Biochem.J., 28, pp.770-773, 1934
Prepared for FDA, Food and Drug Teratologic Evaluation of FDA 71-65, Ascorbic Acid National Technical Information Service
1 Reserch Laboratories, Inc in Mice and Rats (NTIS) PB-245 518, Jan 1975
T (Contract FDA71-268)
. B N 14 .
12 |curtinC.0, KingC.G. The Metabolism of Ascorbic Acid-1-C™ and Oxalic |5 gjo; chem, 216, pp.539-548, 1955
Asid-C™" in the Rat
13 |Hellman,L., Burns,J.J. Metabolism of  -Ascorbic Acid-1-C* in Man J. Biol. Chem., 230, pp.923-930, 1958
14 |Kallner,A, Hartmann,D., Horbug,D. Stgady—state Turnover and Body Pool of Ascorbic  [Amer. J. Clin. Nut., 32, pp.530-539,
Acid in Man 1979
15 |AbtAF. Farmer,C.J. Vitamin C Pharmacology and Therapeutics ‘fé?éner' Med. Ass,, 111, pp.1555-1565,
. . National Technical Information Service
16 |Litton Bionetics, Inc. '\sﬂgéﬁjgrﬁn/fsfﬁlg?:?}nsg (F:grgp"“”d FDAT75-64.|NTIS) PB-266 896, 29 Oct 1976
' (Contract 223-76-2104)
. . National Technical Information Service
17 |Litton Bionetics, Inc. X:;é?g{é‘i%a'”at'o” of Compound FDA 71-65, (NTIS) PB-245491,10 Jan 1975
(Contract 223-74-2104)
- . . National Technical Information Service
18 |Litton Bionetics, Inc. Xg;i?gg{g'tg’g‘éa'”at“’” of FDA 75-63, Calcium |\ 7/5) pB-279261, Oct 1976
e (Contract223-76-2104)
19 Cai,J., Zhang,Q., Wastney,M.E., Calcium Bioavailability and Kinetics of Calcium Experimental Biology and Medicine 229,
Weaver,C.M. Ascorbate and Calcium Acetate in Rats pp. 40-45, 2004
20 Morton,D.J., Barrett-Connor,E.L., Vitamin C Supplement Use and Bone Mineral J. Bone Miner. Res., 16, pp.135-140,
Schneider,D.L. Density in Postmenopausal Women 2001
Tsugawa,N., Yamabe,T., Takeuchi,A,, . . . . .
21 |KamaoM, NakagawaK., NishizimaK, Intestinal A_bsorptlon of Calcium from Calcium J. Bone Miner. Metab 17, pp.30-36,
Ascorbate in Rats 1999
Okano,T.
22 |Higdon,J. The Bioavailability of Different Forms of Vitamin C Ir;tgﬁi:t/y/:]p:rﬁlregonstate.edu/ssOl/bloava|
23 |HealthwWWeb Calcium http://www.healthwwweb.com/diet/cal

cium.html




No.

24

Space Age Natural Health and
Beauty Care Center

Calcium & Osteoporosis

http://www.space-
age.com/osteoporosis.html

The Safety of High Doses -Opinions are Caught Like

25 an Infection, and Put Into Practice Without http://www.tomlevymd.com/vcfour.htm
Examination- Chapter 4
Enviromental Health Perspectives,
26 |Salnikow,K., KasprzakK.S. Ascorbate Depletion : A Critical Step in Nickel Vol.113, No.5, pp.577-584, May 2005

Carcinogenesis?

http://ehp.niehs.nih.gov/members/200
5/7605/7605.html

http://www.intox.org/databank/docum

27 |IPCSINTOX Databank Ascorbic Acid ents/pharm/ascorbic/ascorbic.htm
Opinion of the Scientific Panel on Dietetic Products,
Nutrition and Allergies on a Request from the
European Food Safety Authority Commission Related to the Tolerable Upper Intake _
28 (EFSA) Level of Vitamin C (L-Ascorbic Acid, its Calcium, The EFSA Journal 59, 1-21, 2004
Potassium and Sodium Salts and L-Ascorbyl-6-
Palmitate)
DBGET integrated datebase retrieval
L system, genomenet.
29 Ascorbate 2, 3-dioxygenase AAoxygenase http:// genome.ad.jp/dbget-
bin/www _bget?enzyme+1.13.11.13
Advisory Lists of Mineral Salts and Vitamin http://www.ipfsaph.org/servlet/Binary
30 Compounds for use in Food for Infants and Children |DownloaderServlet?filename=kopool dat
CAC/GL 10-1979 (Amended 1983, 1991) a/codex 0/en_cxg 010e.pdf
31 |FDA (21 CFR S1821) a§3188§fé Substances that are Generally Recognized  |,) ~-p~pq (4-1-03 Edition)
22 |FDA 1987 Poundage and Technical Effects Update of National Technical Information
Substances Added to Food Service(NTIS) PB-91-127266 Dec 89
Directive 2002/46/EC of the European Parliament
. and of the Council of 10 June 2002 on the
33 |European Communities Approximation of the Laws of the Member States OJL 183/51, 17.7.2002
Relating to Food Supplements
34 |Commission of the EC Report of the Scientific Committee for Food Report of the SCF Twenty-second
Series 1989
35 837. Ascorbic Acid The Merck Index Thirteenth Edition,
pp.141
36 C pp.1-14, 1987
, Vol.1(4), pp.53-
37 ¢ 60, 1959
. BASF Technical Information pp.167-
38 |BASF Calcium Ascorbate 168, May 2005
7
39 L- 1999
40 90 63 2 1
4 17 6
12,
42 C EC pp.401-405, 410-415, 12,
43
44 L- L- 2 !
pp.262-265, 2000
45 JECFA 61st Meeting Rome, Italy, 10- |Compendium of Food Additive Specifications FAO Food and Nutrition Paper 52
19 June 2003 Addendum 11 Add.11
46 |Ministry of Public Health Food Additives (Thai Notification of the Ministry of Public

Health No.84 (D.E. 2527)




No.

47

The Commissioner of Law Revision,
Malaysia

Laws of Malaysia

P.U.(A) 4370f 1985 Food Regulations
1985, Incorporating All Amendments Up
to 31 Oct. 2002

48

Department of Health of the Republic
of Indonesia, WHO Jakarta, 1991

Food Safety Program Directorate of Food Control
Directorate General of Drug and Food Control

Unofficial Translation of The Food
Regulations Part Two, 1991

49

Department of Health Executive
Yuan, Taiwan, R.O.C.

Nutritional Additives

http://www.doh.gov.tw/english/food/9
01119/901119-3.htm

50

Republic of the Philippines
Department of Health Office of the
Secretary

Regulatory Guidelines Concerning Food Additives

Administrative Order No.88-A 1984

FSANZ (Food Standards Australia

http://www.foodstandards.gov.au/foods

51 New Zealand) Australia New Zealand Food Standards Code tandardscode/

52 -Ascorbic Acid- C-
49-54, 2001

53 The Commission of the European Commission Directive of 14 May 1991 on Infant 91/321/EEC

Communities

Formulae and Follow-on Formulae

54

Cohen,S.M., Garland,E.M., CanoM.,
St.John,M.K.,, Khachab,M., Wehner,J.,
Arnold,L.L.

Effects of Sodium Ascorbate, Sodium Saccharin and
Ammonium Chloride on the Male Rat Urinary Bladder

Carcinogenesis Vol.16, No.11, pp.2743-
2750, 1995

55

Fukushima,S., Shibata,M., Shirai,T.,
Tamano,S., Ito,N.

Roles of Urinary Sodium lon Concentration and pH in
Promotion by Ascorbic Acid of Urinary Bladder
Carcinogenesis in Rats

Cancer Research Vol.46, pp.1623-1626,
April 1986

56

Fukushima,S., Imaida K., Sakata,T.,
Okamura,T., Shibata,M., Ito,N.

Promoting Effects of Sodium L-Ascorbate on Two-
Stage Urinary Bladder Carcinogenesis in Rats

Cancer Research Vol.43, pp.4454-4457,
Sep. 1983

57

Cohen,S.M., Ellewein,L.B., Okamura,
T., Masui,T., Johansson,S.L.,
Smith,R.A., Wehner,J.M., Khachab,M.,
ChappeC.I., Schoenig,G.P.,
Emerson,J.L..

Comparative Bladder Tumor Promoting Activity of
Sodium Saccharin, Sodium Ascorbate, Related Acid,
and Calcium Salts in Rats

Cancer Research Vol.51, pp.1766-1777,
April 1991




