Modified Starch

EU
EU
2
o4 FAO/WHO JECFA
42)
JECFA
1969
ADI not specified 27)-31)
14 7
JECFA
EU
46

ADI

30

2001




16 11 26

38), 43)

Acetylated Distarch Adipate
(CeH1005)n(CeHgO2)x(C2H30)y

Acetylated Distarch Phosphate
(CGHlOOS)n(PH Oz)x(CZHBO)y

Acetylated Oxidized Starch
(CsH1005)n(CHO2)x(C2H30)y




Starch Sodium Octenyl Succinate
(CsH1005)n[C(O)CH(CH,COONa)CH,CH:CH(CH,)4CHjs]x

Starch Acetate
(CeH1005)n(C2H30)x
1 DS

Oxidized Starch
(CeH1005)n(CHO,)x

Hydroxypropyl Starch
(CeH1005)n[CH,CH(OH)CH,]«

DS 0.1 10

Hydroxypropyl Distarch Phosphate
(CsH1005)n(C3H70)x(PHO,)y

Phosphated Distarch Phosphate

-3-



14C

23
24.5%

31%

(CsH1005)n(PHO2)x(PH203)y

Monostarch Phosphate
(CeH1005)n(PH203)y
DS

Distarch Phosphate

(CsH1005)n(PHO?)y
14c0,
70.5%
7.2%
3), 28), 29)
1.6% 93%
28)

14C

99.3%

5.8%

2.3%



31)

14C

24

3 4
24

In vitro

14C

28)

In vitro

in vitro

80.9%

16)

63 76%

in vitro

0.57% 0.8% 0.9%

50

28)

29)
18.2%
10%
18 29%
40 60%
28)
28
10
28)
92% 3.6%
DS

17)



32p
48
28)
96.4 98.3%
15 10 3.1%
50% 50%
28), 29)
10
30% 30
1
29)
10 2
0% 25% 50% 8 50%
50% 25%

32P

4), 28)

90

24

28)



4 0% 35% 70%
14
70% 3 70% 35%
1 29)
8 0% 5% 15% 25%
14
29)
Wistar 5 0% 10% 30% 50%
50% 0 5,000 15,000
25,000 mg/kg / 14 30%
10%
NOEL 5,000 mg/kg / 3
Wistar 10 0% 5% 10% 30%
0 3,000 5,900 18,000 mg/kg / 0 3,400 6,600 20,000 mg/kg
/ 90
30% 30%
30%
Ca
NOEL 10% 5,900 mg/kg /
31)
6
0S 35% 35% (0K}
29)
3 5 OS 0 3 6 12g/kg / 6
0 12 g/kg / 3
12 g/kg /

29)



NOEL
10)
0.375%
10
28)
15 5.5%
25% 90
25%
28)
10
60% 28
28), 29)
10
5% 15% 45% 13
10
8
50%
10 25%
0% 2% 5% 10%
25%
10 5%
0% 5% 15% 45%
15%

45%

0S

6 g/kg / 12 g/kg /

70%

0% 5% 10

0% 1.24% 2% 2.56% 3.25%
2%
1.36% 0%
15%
28), 29)
1.98% 0% 25% 50%
28), 29)
25% 25% 90
28), 29)
90
45%



28), 29)

10

34% 51% 68% 28

15
0.07%
90

FDRL-Wistar

25% 90

5%

10

0% 25% 50%
50%

25%

10
60

25

0% 17%
68% 51%
28)
0.1%
0% 5% 10% 25%
25% 10%
25%
28)
15 10%
5% 10% 25%
4
25% 7
25%
18/30 10% 20/30 25% 22/30 Ca
28)
0.3%
8
28), 29)
10 35%
2
28), 29)
02% 1.0% 5.0%



90

250 1,250 mg/kg

Pitman-Moore 8
5.6%

10

0% 5% 15% 45% 90

SD OFA 4 5

0.09%
62%

Ca

2)

Wistar 30
0% 5% 10% 30%

11 3
28), 29)
90
3
5.4% 25
28), 29)
0.085% 0.128%
28)
30 2.5%
62%
60%
2.33%
104
30%
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28)

52%

50

.+ 29)

10%



Wistar
10% 30%
30%
Swiss SPF
55%
5/28 25/49
9/74 0/73
30
10% 30% 2
30% 10%
Swiss SPF
0.075%
55%
Wistar
0% 5%

30

30% 2
75
5),8)
NOAEL
75
89
30 0.3%
10% 30%
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1

29)

55%

Ca

1.98%

Ca

10%

0.09%

5), 8)

104

30%

0%

16 25%

89

Ca
Ca

0%
9)
55%
6), 23)

5%

Ca

5%

Ca



SD 6 12
30% 10% 40% 30
Ca P Mg
Ca/lP
Ca
Mg
Ca
Ca Cal/P 5.8/1
P 0.26% Cal/lP
29)
30% 30%
SD 25 1 9
SD 9 Ca 1% P
0.8% Mg 0.15% Ca Ca
Ca Ca Ca
Ca Ca
29)
10
30% 30% 30 1
29)
8 12
30% 30% 30 60
Ca 051% P 0.4% Mg 0.017% 0.21%
Mg 0.6%
Mg 29)
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30% 30%
SD 25 1 9 SD
9 Ca 1% P
0.8% Mg 0.15% Ca
Ca
Ca

Ca Ca Ca
29)

SD OFA SPF 40 2.5%
0.09% 62% 2

2)

Wistar 30 2.33%
5% 10% 30% 104
1)
Wistar 30 5% 10%

30% 2
29)

Colworth Wistar 52

5% 12.5% 30% 130
13)

Swiss 75 1.6 2.5% 55%

89 10%
5),

8)

Wistar 30 1.98% 5% 10%

30% 2
9)
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Swiss 75 0.09% 0.075%
55% 89
5), 8)
Wistar 30 0.35%
5% 10% 30% 2
6), 23)
SD OFA 10 2.5% 0.09%
62%
62% 2
Fla Fib Fla Flb
10 F2a F2b Fib
F2b F3a F3b F3a
F3b 6 F3b
F3b
2)
Wistar 10 20 3 P Fl1b F2b
2.33% 10%
12 20 F3b
10 3 10%
F3a
7), 23)
Wistar 10 20 P
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10% 20% 30%

12 20 5 10
Fla Flb Flb
10 20 F2a F2b
F2b F3a F3b F3b
10 20 3
F3b
29)
Fischer 50 70 P 0S
0% 6% 12% 30% 1 3 Fla
2 Flb
Fla Fib
2 90
oS
Ca Mg 30%0S
30 90
Ca
Mg
11), 12)
Wistar 10 20 3 P Fib F2b
1.98% 10%
12 20 F3b 10
3
F3b
7), 23)
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10 20 3 P Flb F2b 0.35%

10%
12 20
10 3
F1 F3b
7), 23)
10
TA98 TA100 TA1535 TA1537 TA1538
50 5,000 pg/plate ™ V79
05 50mg/mL ¥ S9mix

TA98 TA100 TA1535 TA1537 WP2uvrA
50.0 5,000 pg/plate®® 2.5 5,000 pg/plate®
CHL/IU 1.3 50mg/mL >V
S9mix

ICR in vivo 125 250 500 1,000 mg/kg
52)

TA98 TA100 TA1535 TA1537 WP2uvrA
50.0 5,000 pg/plate®” 2.5 5,000 pg/plate®

CHL/IU 1.3 5.0 mg/mL
S9mix
ICR in vivo 250 500 1,000 2,000 mg/kg

-16 -

F3b

/



49)

TA98 TAI100 TA1535 TA1537 WP2uvrA
156 5,000 pg/plate®™ 2.5 5,000 ug/plate®”
CHL/IU 1.3 5.0mg/mL ¥
S9mix

BDF; in vivo 250 500 1,000 2,000 mg/kg /
55)

TA98 TA100 TA1535 TA1537 WP2uvrA
51.2 5,000 pg/plate®® 2.5 5,000 pg/plate®?

CHL/IU 1.3 50mg/mL °7
S9mix
BDF, in vivo 500 1,000 2,000 mg/kg /
58)
12 1.5% 2.33%
60 g 4
29)
12 1.98% 60 g 4
29)
12 60 g
4

29)
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2002

55% 95
13.7 13.7 11.1
60
40), 43)
39/ /
NAS/NRC ®)
38,300
/
64)
1509.3 mg/ /
JECFA
JECFA 11
2001
ADI
28), 29), 30), 31) JECFA
29)
Ca
Mg
62%
29)
31)
29)
Ca
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171
14.2

15

2.1

1969

ADI not specified

Ca/P

Ca

40

63)

0549/



Mg
Mg

28)

JECFA 20

29)

Ca

29)

140
92%

Hydroxypropyl distarch grycerol

30)

Ca

29)

Ca/P

28)

28)
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JECFA ADI 44)

ADI
FDA
1950 FDA
22) FDA 21 21CFR
33)
21CFR
11
33)
EU
EU 1995 11
10
1998
41)
SCF 2 1976 3) 13 1982 b)
32 1994 ©) 36 1995 9
11 B
5%

1) Til HP, Feron VJ, Spanjers MTh, de Groot AP. Chronic (two-year) feeding study in rats with two
chemically modified starches (acetylated distarch phosphate and acetylated diamylopectin
phosphate). Central Institute for Nutrition and Food Research (1971).

2) Truhaut R, Coquit B, Fouilllt X, Galland D, Guyot D, Long D, Rouaud JL. Two-year oral toxicity

and multigeneration studies in rats on two chemically modified maize starches. Fd Cosmet. Toxicol.
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(1978) 17: 11-17.

3) Further studies on 78-1087 starch rate of metabolism in albino rats. Food and Drug Research
Laboratories (1959).

4) Rat metabolism of modified starches final report distarch phosphate. Hazleton Laboratories (1971)

5) Feron VJ, Til HP, Immel HR. Chronic (89-week) feeding study with hydroxypropyl distarch
phosphate, starch acetate, lactose and sodium alginate in mice. Central Institute for Nutrition and
Food Research (1978).

6) de Knecht-Van E, Eekelen A, Til HP, Willems MI, de Groot AP. Chronic (two-year) feeding study
in albino rats with phosphated distarch phosphate (a chemically modified starch). Central Institute
for Nutrition and Food Research (1971).

7) Til HP, Spanjers MTh, Meulen HC, de Groot AP. Multi-generation study in rats with five
chemically modified starches. Central Institute for Nutrition and Food Research (1971).

8) Feron VJ, Til HP, 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.

9) Til HP, Spanjers MTh, Meulen HC, de Groot AP. Chronic (two-year) feeding study in rats with two
chemically modified starches (starch acetate and hydroxypropyl distarch glycerol). Central Institute
for Nutrition and Food Research (1971).

10) Kehoe DF. Six-week oral toxicity study of octenyl succinate-modified food starch in beagle
puppies. Hazleton Laboratories (1988).

11) Newbern PM, Buttolph ML. Final report on study #78-1 octenyl succinate modified food starch.
Massachusetts Institute of Technology (1979).

12) Newbern PM, Buttolph ML. Subchronic studies in rats fed octenyl succinate-modified food starch.
Fd Cosmet. Toxicol. (1980) 18: 357-362.

13) Parish WE. Combined chronic toxicity and carcinogenicity study in rats fed starch octenyl
succinate for 130 weeks (2.5 years). Environmental Safety Laboratory Unilever Research (1987).
14) Parish WE. The effect of starch sodium octenyl succinate in the sister chromatid exchange assay.

Environmental Safety Laboratory Unilever Research (1984).

15) Parish WE. The effect of starch sodium octenyl succinate in a bacterial mutation assay (Ames test).
Environmental Safety Laboratory Unilever Research (1984).

16) Machinist JM, Bopp BA. Metabolism of [**C] octenylsuccinate in male rats following oral and
intravenous administration. Abbott Laboratories (1985).

17) Machinist JM, Bopp BA. Metabolism of [**C] octenylsuccinate in adult and young beagle dogs
following oral administration. Abbott Laboratories (1985).

22) White TA. Food starches modified. Cereal Sience Today (1963) vol. 8.

23) Feron VJ, Til HP, de Groot AP. Two-year feeding and multigeneration studies in rats on five
chemically modified starches. Fd Cosmet. Toxicol. (1974) 12: 651-663.

27) JECFA. Summary of evaluations performed by the JECFA (2001) Modified starches.
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28) JECFA. Toxicological evaluation of some food additives including anticaking agents,
antimicrobials, antioxidants, emulsifier and thickening agents. WHO Food Additive Series No.5
(1974).

29) JECFA. Toxicological evaluation of certain food additives. WHO Food Additive Series No.17.
(1982).

30) JECFA. Toxicological evaluation of some food colours, enzymes, flavour enhancers. WHO Food
Additive Series No.6 (1975).

31) JECFA. Safety evaluation of certain food additives and contaminants. WHO Food Additive Series
No.48 (2001).

33) US FDA. 21CFR172.892. “Food Starch-Modified”.

35) Food additives and contaminants committee report on modified starches. Ministry of Agriculture,
Fisheries and Food. (1980)

38) (1991) 38: 55-63.

40) (1997) 70-73.

41) European Parliament and Council Directive No 95/2/EC of 20 February 1995 on food additives
other than colours and sweetener. 1995L.0002-EN-24.02.2001.

42) 46 54 9 20
43)
44) JECFA
WHO/ Priciples for the safety assessment of food additives and

contminants, WHO Envimental Health Criteria No.70 (1987)

46) Health and Consumer Protection-Scientific Committee on Food. Opinion on certain additives for
use in food for infants and young children in good health and in food for special medical purposes
for young children. (Expressed on 21 March 1997 and Amended on 13 June 1997) The European

Commission Food Safety.

47) ELASTITEX 2
(2003).
48) ELASTITEX 2
(2003)
49) ELASTITEX 2 (2004).
50) NATIONAL
(2003).
51) NATIONAL
(2003).
52) NATIONAL (2004).
53) Regular corn starch
(2003).
54) Regular corn starch
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(2003).

55) Regular corn starch
(2003).
56) Waxy corn starch
(2003).
57) Waxy corn starch
(2003).
58) Waxy corn starch (2003).

59) Bio Reliance. Ames test. Acetylated starch. Nippon NSC Ltd. (2004).
60) Bio Reliance. Ames test. Oxidized starch. Nippon NSC Ltd. (2004).
61) Bio Reliance. Ames test. Monostarch phosphate. Nippon NSC Ltd. (2004).
62) Bio Reliance. Ames test. Distarch phosphate. Nippon NSC Ltd. (2004).
63) 2002
64) Ministry of Agriculture, Fisheries and Food. Dietary intake of food additives in the UK: initial
surveillance. Food Surveillance Paper No.37.
65) National Research Council, Washington DC. 1987 Poundage and Technical Effects Update of
Substances Added to Food. NTIS Technical Report, Dec, 89 (PB91-127266).
a) Reports of the scientific committee for food (Second series). Commission of the European
Communities (1976).
b) Food-science and techniques. Reports of the scientific committee for food (Thirteenth series).
Commission of the European Communities (1982).
¢) Food-science and techniques. Reports of the scientific committee for food (Thirty-second series).
European Commission (1994).
d) Food-science and techniques. Reports of the scientific committee for food (Thirty-sixth series).

European Commission (1997).
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No.

90 50% 28
15 10 3.1% 50% 29
2 62% 2
30 2.5% 62% 60%
52%
0.09%
Ca
30 30% 10% Ca/P 29
6 Ca
12 Mg
40%
Ca
Ca P Mg
Ca
Ca/P 5.8/1 P
0.26%
1 30% Ca Ca 29
25 30%
9
Ca Ca
1% P
0.8% Mg Ca Ca
0.15% Ca
30 30% 1 29
10 30%
30 30% 29
8 12 30%
60
Ca 0.51% | Mg
P 0.4%
Mg 0.017
0.21%
2 62% 2
40 2.5%
0.09%
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No.

10

2.5%

0.09%

62%

62%

F3b

F3b
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No.

30 30% 1 29
10 30%
8 0 25 50% | 50% 29
10
50% 25%
14 0 35 70% | 70% 3 29
4 70% 35% 1
14 05 15 25% 29
8
104 0 5 10 30% | 30% 10% 1
30 2.33%
2 0 5 10 30% 29
30 30% Ca
30%
1 30% Ca Ca 29
25 30%
9
Ca Ca
1% P
0.8% Mg Ca Ca
0.15% Ca
104 5 10 30% 1
30 2.33%
2 5 10 30% 29
30
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No.

10% 7
20 20 2.33% 23
F3a
10% 20% 29
P 10
20
30%
F3b
609 29
12 15
2.33%
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No.

14 0 10 30 50% | 30% 31
0 5,000
15,000 25,000
mg/kg /
90 0 5 10 30% 30% 29
10 0 3,000 30%
5,900 18,000 30%
mg/kg /
0 3,400 Ca
6,600 20,000
mg/kg /
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(0N}

/ No.
35% 35% 0os 29
6
6 0 3 6 12 g/kg | 12 g/kg / 10
3 /
3 5
130 5 125 30% 13
52
0 6 12 30% 0os 1
P 50 Ca | 12
70 Mg
F1b 30%0S 30
90
90
Ca
TA98, 50 5,000 pg/plate | S9mix 15
TA100,
TA1535,
TA1537,
TA1538
0.5 50 mg/mL S9mix 14
V79
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No.

10 0.375% 70% 28
90 5.5% 0 5 10 25% 25% 28
15
TA98, 50.0 5,000 | S9mix 50
TAL00, ng/plate
TAIS35, 25 5000 | S9mix 60
TA1537, ug/plate
WP2uvrA
CHL/IU 1.3 5.0 | S9mix 54
mg/mL
125 250 52
500 1,000
mg/kg /

-30 -




No.

28 60% 2% 28
6 29
124 2
2.56%
13 F1 0 5 15 45% 15% 28
10 1.36% | 45% 29
8 0 25 50% 28
10 1.98% 50% 29
89 55% 5
75 1.6 55% 8
2.5%
Ca
Ca
5/28 25/49
Ca
9/74 0/73
2 0 5 10 30% 10% 29
30 1.98% | 30%
Ca
89 55% 10% 5
75 1.6 8
2.5%
2 5 10 30% Wistar 9
30 1.98%
3 10% 7,
P 10 1.98% 23
20
F3b
TA98, 50.0 5,000 | S9mix 47
TA100, ng/plate
TA1535,
TA1537,
WP2uvrA 25 5,000 | S9mix 59
Hg/plate
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/

No.

CHL/IU 13 5.0 | S9mix 48
mg/mL
125 250 49
500 1,000
mg/kg /
60 g 29
12 1.98%
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No.

90 25% 0 2 5 10% | 25% 28
10 25%

90 5% 0 5 15 45% | 45% 28
10 15%
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No.

28 0 17 34 68% 51% 28
10 51 68%
90 0.1% 0 5 10 25% 10% | 28
15 25%
25%
25%
0.07%
90 10% 5 10 25% 4 28
15 25% 25%
7
25%
5%  18/30 10%
20/30 25% 22/30 Ca
89 0.09% | 55% 5
75 55% 8
0.075%
89 0.09% | 55% 8
75
0.075%
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No.

8 03% |0 25 50% | 50% 28
10 29
25%
60 10 35% 28
10 4 29
90 0.2 1.0 5.0% 11 3 28
25 29
90 50 250 1,250 28
3 mg/kg / 29
25 5.4% 28
8 5.6% 29
104 0.35% | 0 5 10 30% | 30% 6
30 23
Ca
2 0.35% | 5 10 30% 6
30 23
3 0.35% | 10% 7
P 10 23
20
F1
F3b
4 609 29
12
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No.

TA9S, 156 5,000 | S9mix 53

TA100, ng/plate

TA1535, -

TAL537, 25 5,000 | S9mix 61

wpaura | HIPIE

CHL/IU 1.3 5.0 mg/mL S9mix 54
250 500 1,000 55

2,000 mg/kg

/
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No.

90 0 5 15 45% 28
10 0.085
0.128%
TA98, 156 5,000 | S9mix 56
TAL00, Hg/plate
TA1535, -
TA1537, 2.5 5,000 | S9mix 62
WP2uvrA Hg/plate
CHL/IU 13 5.0 | S9mix 57
mg/mL
500 1,000 58
2,000 mg/kg

/
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