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1969 1971 1974 1982 2001
ADI
(28)(29)(30)(31)

Modified Starch
Acetylated distarch adipate
Acetylated distarch phospate
Acetylated oxidizes starch

Starch sodium octenylsuccinate
Starch acetate
Oxidized starch

Hydroxypropyl starch
Hydroxypropyl distarch phospate

not
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Phosphated distarch phospate
Monostarch phosphate
Distarch phosphate

(Food Ingredients)

Dextrin roasted starch
Acid treated starch
Alkaline treated starch
Bleached starch
Enzyme-treated starch

14
EU
JECFA ADI
EU
14 12 19
1
15 6 9

15



1804
off 19
1900
JECFA
10
ADI
2001 57
27 (28)

Modified Starch

21

AD312

1811 Kirch

1982 26 JECFA

ADI

1958

21 (22)
172.892 Food Starch, Modified

33 JECFA
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Scientific Committee on Foods 1976
1982 1995 41 95/2/EC
10
E1422 E1414
E1450 E1420
E1404 E1440
E1442 E1413
E1410 E1412
E1451 1998 45 98/72/EC
weaning foods
9
1 kg 50 41
64 1984-1986
1509.3 mg/ /
1989 FDA 1987 85,100,000pound 38,300t
2.1 0.499/ / 65
54
42
36 (37




13.7

40

43

55%
13.7

60

2002
95 14.2
11.1

15
39/ /

171

40

63




Modified Starch
Acetylated Distarch Adipate
Acetylated Distarch Phosphate
Acetylated Oxidizes Starch
Starch Sodium Octenyl Succinate
Starch Acetate
Oxidized Starch
Hydroxypropyl Starch
Hydroxypropyl Distarch Phosphate
Phosphated Distarch Phosphate
Monostarch Phosphate
Distarch Phosphate

(CeHi005)n(CeH0,)«(CH0),

(CeHic05)n(PHO) L(CH:0),

(CeHi0s)(CHO)(CH:0),

(CeH1q05),.{C(0) CH(CH,COONa) CH,CHz CH(CH,) .CHs}
CeHio0s o (CoH0)x
CeHloos n(CHOZ)x

(CeH1e05)i{CHLH(OH)CHy}

(CeH105)(CsH,0),(PHO,),
(CeHig05),(PHO,)(PH,05),
(CeH1005),(PH05)
(C¢H1g05),(PHO,)






Degree of
substitution DS 38 (43

DS

DS 0.1 10

DS



@

®

mol/1

0.02%

Acetylated Distarch Adipate

@

2.5

0.5

@

1-1,000 5 ml

-10 10ml
0.5ml
2 ml
10ml

0.135 %

50 ml
50 ml

40

100 ml

100 ml

0.45 pum
100 ml

70 ml

20
50 ml

1ml

1.4 5

1-5

1ml

10 ml

20

100 ml

10

1ml

ml

2 ml

100 mg

1ml



4 1.0

50 ml 1ml
0.25 0.50 0.75 1.0 ml
4 mol/1 50 ml 5
20 ml 100 ml
3
250
0.25mm 15m
50 % 50 % 0.25 pam
120 5 5 150
8
5
250
1:30
1 pl
() () ()
(@) 2.5 %
5.0 50 ml
0.1 mol/1 0.45 mol/1
25 ml 30
30 0.2 mol/1
0.45 mol/1 1 ml 19.370 mg CH,CO
3 50 9/9
()

-10 -



fn———li){}mm-———'i k-

50 ml
100 ml
()
A 0.1mol/1 20ml
B 20ml 5
1ml 15100 1ml 2ml
2 1-4 10 ml
G 0.5 0.6 L/ 5 B
2
0.5 0.6 L/ D 4 5cm
B 10 A
162.5 mg 0.1 mol/1
100 ml 1ml 0.1 mol/1
500 ml 01 2 3 4ml
5ml 0.1 mol/1
5ml 5ml

-11 -




0.1ml A

0.1ml B
1ml
15
mg/kg
mg/kg C><20
C
W 9
@) Pb 2.0 g/g 5.0
(5) As 0 4.0 9/g 0.50
105 4 21 %
Acetylated Distarch Phosphate
68130-14-3
@
€3]
®
(€)) 2.5 %
€3] 0.1 pg/g
5.0
1ml
50 mg
1ml 100 ml
20 ml 1ml
70 30

-12 -

5ml

jg/ml

1ml

20 ml

0.3

g/ml

100 ml
2ml

580 nm

20 ml



250

0.25 mm 10 m
3 m
110
200
(1:10)
9
€) 50 Hg/g
®
(O) 0.14 %
20 25 250 ml 7:3 200 ml
15
7:3 200 ml 7:3 200 ml
50 20
5 13.3 kPa 120 5
50 10
10 ml
550
15ml 1.3 5l
200 ml
20 ml 3 200 ml P
1.5 mg Vol 1.3 10ml
10 ml 10 ml
100 ml
0.5 1.0 1.5ml 1.3 10ml 10 ml
10 ml
100 mi 460 nm
% mg/ml  ><2000
V=< g
5) Pb 2.0 pg/g 5.0
(6) As 0 4.0 9/g 0.50 3 B
105 21%

-13 -



Acetylated Oxidizes Starch

68187-08-6

@ 1
@
® 3
(O] 50mg 1% 25ml

(€)) 2.5%

€))
(@) 0.1% 1.1%
20 0.25
0.1mol/1 25ml 30
300ml
0.1mol/1
3 10 ml 30
200 ml
0.1mol/1
0.1 mol/1 1ml 4.5017 mg COOH
P%
% 2>45.02><P
30.97
©)) 50 Hg/g
3

@) Pb 2.0 mg/g 5.0
() As 0 4.0 9/g 0.50

105 21 %

-14 -

5

10

15



Starch Sodium Octenylsuccinate

(€)) 1
® 2
(€)) 3.0 %
5 ml 2.5mol/1
25 ml 30
90 % 100 ml 10
90 % 0.1 mol/1
300 ml 10 0.1mol/1
%
()
0.1mol/Il ml)x 210x01
(g)><100(§ : <100
® 0.3 %
500 mg 15 ml
7 ml 2
0.16 mol/1 1ml 30
2ml 0.5ml
0.5ml 2ml 80 30
24
5 20 ml 0.1 mol/1
25ml 80 4 100
ml 2 ml 100 ml
0.5 1.0 2.0ml 0.16 mol/I
1ml 30 2 ml
0.5ml 0.5ml
2 ml 80 30
2-p- 2.8 18-
-6 0.28 50 ml
10 p

-15-



254 nm

5 10 pam
4 6 mm 15 30 cm
80
1.5ml

€)) 50 Hg/g
@) Pb 2.0 g/g 5.0
5) As 0 4.0 9/g 0.50

105 21%

Starch Acetate
9045-28-7

@
&)
®

(€)) 2.5 %

@3]
€3] 0.1 pg/g
2

® 50 Hg/g
@) Pb 2.0 g/g 5.0
) As O 4.0 9/9 0.50

105 4 21 %

Oxidized Starch

@

-16 -



)
®

&)

®
@

@

@

ml

-17 -

2
4
[€)) 0.1% 1.1%
@
50 Hg/g
3
Pb 2.0 g/g 5.0
As O 4.0 9/9 0.50
105 21 %
Hydroxypropyl Starch
68130-14-3
@ 1
2
@ 50 Hg/g
3
7.0 %
50 100 mg 0.5 mol/1 25 ml
100 ml 4 mg/100
1ml 25 ml
8 ml
0.6 ml 25
100 25ml
5
590 nm
25 mg 100 ml
2 4 6 8 10ml 50ml
1ml 25 ml
8 ml
0.6 ml



(g/ml) x0.7763 x x10
(mg)
(©) 1 mg/kg
50 1 mol/1 125 ml
10 15
25% pH7
25 ml
30 5 10
25ml
5ml 5
3 25ml
40 4 ml
5ml
1- -2- % 2- -1-
25 % 25 50 pl
500 ml
500 ml 50.0
5 1mol/1 125ml
0.5 1 2 5ml
1 pl
230
0.25 mm 15m
0.25 pam
40 5 55 8
25 230 5
230
(1:35) 0.5

-18 -



10

(@) Pb 2.0 pg/g 5.0
®) As O 4.0 g/g 0.50
105 4 21 %

Hydroxypropyl Distarch Phosphate
53124-00-8

@
@
@ 50 pg/g
() 7.0 %
@
(©) 1 mg/kg
©))
(0)) P 0.14 %
) Pb 2.0 pg/g 5.0
() As 0 4.0 pg/g 0.50
105 4 21 %

Phosphated Distarch Phosphate

®
@)
@ 50 pg/g

© 0.5 %

-19-



(©)) Pb 2.0 9/9 5.0
(@) As 0 4.0 pg/g 0.50
105 4 21 %

Monostarch Phosphate

@

@
@ 50 Hg/g

) 0.5 %

©) Pb 2.0 Hg/g 5.0

) As 0 4.0 pg/g 0.50
105 4 21 %

Distarch Phosphate

@

@
@ 50 Mg/

(@) 0.5 %

(©) Pb 2.0 g/g 5.0

@) As 0 4.0 g/g 0.50
105 4 21 %

-20-



NaN3

275
C,Hg(COOH),
1.00 900 ml
HOOC(CH,)COO0H
95 99
98 %
120 880 ml
CH,COOCH:CH,
N 1.394 1.396
d,*=0.9300
72 73
CeH0, 145 149
10.6 100 ml
o- 2- O,NCgH,CHO
42 44
3.0 5%
100 ml
(HNCgH,),CzCeH,=NHHCI
268 270
40 mg 20ml
100 ml 3 500 ml
2.5 600 ml 60 70
20 ml 1000 ml
N M CF:CON[S1(CHy)],

n® 1.414 1.418
0,2=0.825 0.835
71 73
CH.CH(OH)CHLCI

-21 -



75% 2- -1-
n? 1.4390 1.4410

d,®=1.1150
126 127
0.16 mol/I
1,000 ml
900 ml 1L
FCC
JECFA

FCC  Monier-Williams

pH FCC

FCC 19/g
1 pg/g
JECFA

FCC EU

-22 -

32)(33)

JECFA

25%

4 ml

50

JECFA

JECFA



pH

JECFA

50 mg/kg
2 mg/kg
As 0

21%

JECFA

50 mg/kg
0.14%
2 mg/kg

0.135%
2.5%

4.0H9/9

2.5
0.1 pg/g

JECFA FCC
JECFA 32

0.135%
2.5%
50 mg/kg 10 mg/kg
2 mg/kg

2.5%

0.1 mg/kg
50 mg/kg 10 mg/kg
0.14% 0.04%
2 mg/kg

-23-

FCC 34

2.5%
50 mg/kg
1 mg/kg
As 3 mg/kg
2 mg/kg (Pb
15,18,21%
3.0 9.0
0.5%
0.15%

2.5%
50 mg/kg
1 mg/kg



pH

pH

As O

21%

JECFA

50 mg/kg
2 mg/kg
As O

21%

JECFA

4.0pg/g

2.5%
0.1-1.1%

4.0M9/9

3.0%
0.3%

50 mg/kg
2 mg/kg

=24 -

2.5%
1.1%
10 mg/kg

3%
0.3%

As

2 mg/kg
15,18,21%
3.0 9.0
0.5%
0.15%

3 mg/kg
(Pb

3%



pH

pH

50 mg/kg
2 mg/kg
As 0O 4.019/9
21%
JECFA

2.5%

0.1 pog/g
50 mg/kg
2 mg/kg
As O 4.019/9
21%
JECFA

0.1-1.1%

50 mg/kg

50 mg/kg
2 mg/kg

50 mg/kg
2 mg/kg

50 mg/kg
-25-

10 mg/kg

2.5%
0.1 mg/kg
10 mg/kg

1.1%
10 mg/kg

50 mg/kg
1 mg/kg
As

2 mg/kg
15,18,21%
3.0 9.0
0.5%
0.15%

50 mg/kg
1 mg/kg
As

2 mg/kg
15,18,21%
3.0 9.0
0.5%
0.15%

50 mg/kg

3 mg/kg
(Pb

2.5%

3 mg/kg
(Pb



pH

pH

@

2 mg/kg
As 0

21%

JECFA

50 mg/kg

2 mg/kg

As O

21%

JECFA

50 mg/kg

2 mg/kg

4.0M9/9

7.0%
1mg/kg

4.0pg/q

7.0%
1mg/kg
0.14%

2 mg/kg

50 mg/kg

2 mg/kg

50 mg/kg

0.14%

2 mg/kg
-26 -

10 mg/kg
7.0%
1mg/kg

10 mg/kg
7.0%
1mg/kg

0.04%

1 mg/kg
As

2 mg/kg
15,18,21%
3.0 9.0
0.5%
0.15%

50 mg/kg

1 mg/kg
As

2 mg/kg
15,18,21%
3.0 9.0
0.5%
0.15%

50 mg/kg

1 mg/kg

3 mg/kg
(Pb

3 mg/kg
(Pb

1mg/kg

mg/kg



pH

pH

pH

As O

21%

JECFA

50 mg/kg

2 mg/kg
As O

21%

JECFA

50 mg/kg

2 mg/kg
As O

21%

4.0pg/g

0.5%

4.0pg/g

0.5%

4.0M9/9

50 mg/kg 10 mg/kg
0.5% 0.4%
2 mg/kg

50 mg/kg 10 mg/kg
0.5% 0.4%
2 mg/kg

-27 -

As 3 mg/kg
2 mg/kg (Pb
15,18,21%

3.0 9.0

0.5%

0.15%

50 mg/kg
0.4%
1 mg/kg
As 3 mg/kg
2 mg/kg (Pb
15,18,21%
3.0 9.0
0.5%
0.15%

50 mg/kg

0.4%
1 mg/kg
As 3 mg/kg
2 mg/kg (Pb
15,18,21%
3.0 9.0



pH

JECFA
50 mg/kg
P 0.5%
2 mg/kg
As 0 4.0pg/9g

21%

50 mg/kg

2 mg/kg

-28 -

0.5%

10 mg/kg
0.4%

0.5%
0.15%

50 mg/kg
0.4%
1 mg/kg
As 3 mg/kg
2 mg/kg (Pb
15,18,21%
3.0 9.0
0.5%
0.15%



11

35 (43

35
D

2)

3)
-29-

(43



4)

D

b K

_ gere (DORGEEE, BRR, RIS,
WAL T (g C st > )

43

22)(25)(26)(35)(39)(43) (46
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2)

70F popmmy b7 ER DS R
| {0.01995)
S0
i ZEHE T X5 ILEY (0.2695)
30t
ZEHE T X 5-JLEY (0.4895)
10 _ :
ZEHE T X JLEY (0.6825)
1 1, s . 1 z - a |
1 5 10 '
kS - RO
— 39 1968
4%, %)
DS degree of substitution
0.01- 0.1
0.0025%
0.02%

0.08%

-31-



# B (BU)

A W N

80 95

m o (T

95 80 6

50

50 65
T

1200

1000

800 -

600 [

400

200 -

T T

5 50
7

#HOE (K14X)

90
B M )

19)(20) (43

-32-

150 180

43 T.J.Schoch,1967



A W N

0.08

14

DS 0.05

0.05

DS 0.1 10

-33-

0.04



0.001

0.0025%
pH4 -9
(@) 18
0.13% EB851 0.37% EB852
100 cc
88 190<F 10
16 60<F

-34 -

7.59
159



pH pH 6
EB851
EB852
(@) — 20
0.04%
18 O0°F 16
pH
3.0 0.96
5.0 1.61
9.0 2.85
10.0 3.22

0.04%
18 O0<F 16

-35 -




pH

0 0
5 1.64 2
7.5 2.34 2
10.0 3.06 5 5
36) (37
36
667 (D)
20 18 0.3-9
2 1- 10
12 9 0.1 - 30
2 2 - 30
7 3 0.5 - 20
2 1.4 - 1.6
5 4 1-15
1 85
3 2 4 -35
1 10 - 25
2 1 5 - 20
1 3-5

-36 -




21 14 1 - 100
7 0.5 - 80
8 5 0.4 -5
2 10 - 30
8 6 0.5 -7
2 1-10
9 3 0.1-3
3 0.5 -2
5 2 2 - 30
2 1-4
4 2 0.01 -5
2 2 -10
29 23 0.5 - 90
5 1-40
20 8 1-30
5 1-40
11 4 1-20
3 3-10
19 12 1-80
5 0.01 - 100
13 5 1-10
2 0.1-2
13 4 0.01 - 30
3 2-25
35 30 0.1-16
3 1-15
27 14 0.1-7
9 0.1 - 30
24 13 0.5 - 40
10 0.1-70
27 24 1-80
3 0.3 - 10
8 6 0.2 - 17
1 5 - 40
7 3 5 - 55

-37-




0.5-5

0.01 - 20

10 - 20

0.1-20
0.1 -40

0.4 -75

0.5 -90

5-10
5-10

5-10
2-30
5-10

25

10
10
17

31

26

25

-38-



25%

43%

29
24

-39 -

10-15%

6%
0.11



14(:02
99.3%

7.2%)

93%

14C
23hr
7.2% 5.8%

(28)(29)

2.3% 31%
(28)

- 40 -

28)(29) (31

14C

70.5%

(70.5%

(24.5%

1.6%



96.45-98.3%

(28)

14C
50hr 92%

(28)

-6 (

(28)

-41 -

(28)

C-2

32P

24hr

invitro

c-3 )



in vitro

(28)

in vitro

-42 -

in vitro

(28)

(28)



Co,
Co,
14C

80%
20%

40%-60%
18)(A7)(29)

3D

-43 -



8% 0.12% ( )
2.5% 1000U 0.09%
28
1) in vitro

(3)(28 Morgareidge, 1959a)

2) in vitro
98.3% (28 Kruger, 1970)
) IND) invivo
1,6 C
1,6 C 1,6 C
CO,
lhr
23hr
99.3% 5.8% 105%

- 44 -



70.5% 7.2% 24.5%
(3)(28 Morgareidge, 1959b)

0.1% 5% 2.5%

28

1) in vitro 1.6% 2.3%
1.6%
93% 2.3% 31% (Leegwater, 1971)
0.004% 0.1%
620U 0.04%
(28:Graefe, 1964)
1) in vitro
(Rosner, 1960)
2) invitro
(Kohn, 1963)
3) invivo
19, 29, 49 10
(Kohn, 1963)
4) in vitro 0.05% 0.1
0.5% 1.5%
(Janzen, 1969)
5) in vitro 0.035, 0.07, 0.1%
96.4-98.3%

(Kruger, 1970).

6) ( 419) pOCl, “p
0.02%, 0.06% 0.10%  *POCl,

(3.24uCi, 14.44Ci,, 14.81Ci,)

- 45 -



10%

) 10% 24 /
48hr
CCl,
40% 10%
10% 20% 24hr
63.5%  48hr 73.84%
24hr 17:1 48hr 10:1
24hr 77.7%( 75.87% 1.83%)
48hr 82.32%( 79.68%, 2.64%)
82.11%( 80.50%, 1.61%) 24hr 86.50%
84.25% 2.25% 48hr
24.03% 19.62%

2.28% 2.16%
1.24% 16.08%
13.23% 1.98%
0.87% ( 0.55%)

11.99% ( 9.8M
) 1.46% 0.64%
( 0,44%) 4
0.1% 8-10%
100U 20 28
1 0, 1g, 3¢
5

(Prier, 1961)

25%

- 46 -



100U 40 5% 4-6

28
1) in vitro / 10
/10
(Kay, 1962)
2) 0.04 80
(Leegwater and Luten, 1971)
3)
(0.12% ) 50hr 92%
3.6%
(Leegwater, 1971)
4)

(Leegwater, and Speek, 1972)(Leegwater, etal., 1972)

C-6 C-2 "C-3 (28:Gramera,1966)

1) in vitro (o

48hr

(28:Laboratories of

International Mineral and Chemical Co., 1955)

28

- 47 -



1%
-COOH 0.5% -CO 100

3.6 2.9 28
1) in vitro
10-15%
(Shuman, 1959)
2) 6 63.7% 28
(Booher,

1951)
3) 7 3.9%,

4.5%, 5.5% 0.57% 100U

2.04 COOH  0.8% 100U 2.86 COOH ,0.9%
100U 3.57 COOH 19, 29, 49
10
29 4g

(White, 1963)

4) 59 2.5%, 6%, 43.2%
0.32% 100U 1.15 COOH
0.9%( 100U 3.81 COOH), 1.46%( 100U
5.23 COO0H) 19 29

(Whistler, 1961)

- 48 -



0-4%

28
1) in vitro
(kohn, 1963) (Leegwater, 1971)
8% 7.5%
2.5% 0.1 (28)
D
BOD 2.5%
93.7% (Turner, 1961)
2) 68%-81%
(Turner, 1961)(Kruger, 1970)
3) 1.98%
90% (Leegwater, 1971)
0SA 0SA
0.02
29
1) 2.47g 1.5g 3.0g
1.5 3.0g
0.759, 1.5g, 3.0g 4.5¢ 20-22 4
(Caloric evaluation of RX12X1 and cornstarch, 1960)
2) e S (
130mg/kg:
4.8g/kg/day , 2ml/kg, 10ug/rat
HPLC
80.9% 18.2%
94.26% 5.40% 24hr
10%
30% ( )
CO, 0.3% 16
3) “c

- 49 -



( 32.5mg/kg, 130mg/kg, 32.5mg/kg) 3-4
63-76%,
18-29% 24hr
40-60%
4-10%
0.12% 17

31

-50 -



11 10

28 90
25 45 50
90
Acetylated distarch adipate
1 15 50 Acetylated distarch adipate 50
90
90 ) )
28
Acetylated distarch phosphate
10 Syrian golden hamster ( 30-40 ) 30
Acetylated distarch phosphate 30
1
Acetylated distarch
phosphate
29
10 2
0 25 50 50
50
25
29 de Groot & Spanjers, 1970
Acetylated distarch phosphate 0 35 70

70

-51 -



70 35 29
Shillam 1971 0, 5%,15%,25%
Acetylated distarch phosphate 14
29 Shillam et al.1973
Acetylated oxidized starch
Wistar rat Acetylated oxidized starch  0,10,30,50%
0 5000 15000 25000mg/kg/day 50
14 Acetylated oxidized
starch 30 50
10
5000mg/kg/day NOEL 31 Til & Kuper 1993
10 Wistar rat Acetylated oxidizedstarch 0 5 10
30 0 3000 5900 18000mg/kg/day 0, 3400, 6600, 20000mg/kg/day
90
30
30
30
NOEL  5900mg/kg/day 31 Til & Kuper 1963
Starch sodium octenylsuccinate
6 35 35
29 Anon., 1950
6 ,12 , 30
30 30 Charles River
2
50 6 12
60 30 30
30 30
20 30 90
, Na,K,Cl, ,

-52 -



RBC,WBC, ,

30 30
90
(1) 12 (29
4kg 32 4
6
o/kg 5 0/kg 3 o/kg
3 o/kg 5 3 6
2 6 3 2
o/kg 0/kg
6
NOEL g/kg/day 12g/kg/day
10
Oxidized starch
0.375 70
10
28
5.5 0,5,10,25% 90
15 ) ,
25 25
28 Til et al., 1973
Starch acetate
1 10 0 124 2 25 3.25
60 28 2

-B3 -



28 Turner 1961
1.36 0,5,15,45
1 10 13

28 Feron et al.,1967
1.98 Starch acetate 0%, 25%,50%

10 8
50
28 de Groot & Spanjers,1970
Hydroxypropyl starch
1 10 0,2,5,10,25% 25
90
25 25
28 Kay & Calandra, 1961
1 10 0,5,15 45
90
45
15
28
Feron et al., 1967
Hydroxypropyl distarch phosphate
1 10 0,17,34,51 68
28 51 68
b I’ ’ 28
Porter, 1971
1 15 0,5,10 25
90 , s
100 10
25 25 25

-54 -



28 Til

et al.,1973

1 15 FDRL-Wistar 5,10,25%

25 90
4
7
25
25
5 18/30 10 20/30 25 22/30
28
Phosphated distarch phosphate

1 10 0,25,50% 8

50
25
28 de Groot & Spanjers, 1970
1 3 50mg 250mg 1250mg
90
28 Cervenk & Kay 1963
1 8 Pitman-Moore 3 5.4
5.6 Phosphated distarch phosphate 25
, 28 Anderson et al.,
1973
Mostarch phosphate
Distarch phosphate
1 10 distarchphosphate 0 5 15 45
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4—

90

28 Til et al.,1970

11
1 2
5
JECFA
5
JECFA
7
Acetylated distarch adipate
Sprague-Dawley 30

62

60 52

29 Truhaut et al.,1979
Acetylated distarch phosphate
30 2

-56 -



0,5%,10%, 30%

10

1 29 Til et al., 1971
1 30 Wistar
0%, 5%, 10% 30% 30
30

al.,1974

Acetylated oxidized starch

Starch sodium octenylsuccinate

Oxidized starch

Starch acetate

1 75 SPF
55 89

5/28 25/49
0/73

30% 2

-57 -

104

10

55

30

29

30

29 de Groot et

1.98

30

9/74

0,5,10



40

11

13

29 de Groot,A.P. et al.,1974

75 Swiss
55
5-12
30
104
29 (23)

Hydroxy propyl starch

Hydroxy propyl distarch phosphate
30
89
16 48
40
78

5 8
Phosphated distarch phosphate
Phosphated distarch phosphate 0,5,10,30%

Monostarch phosphate

Distarch phosphate

- B8 -



1979
Ca

29 Roe

Acetylated distarch adipate

Sprague-Dawley 30%
40%
Ca P
Ca
5.8/1 P 0.26
Newberne & Buttolph 1980
30% 30
Sprague-Dawley 1
Sprague-Dawley 9
Ca 1 P 0.8 Mg
Ca s
Ca Ca Ca

29 Hodgkinson et al.,1981
1 10 Syrian golden

30

-59 -

11
10%
30
Mg
Ca/P
Mg
Ca
Ca/P
Ca/P
29
9
0.15 Ca
30 30
1

29 Newberne &



Buttolph 1977

Syrian golden 30 30
30 60
Ca 0.51 P 0.4 Mg 0.017 0.21 Mg
0.06
Mg
Ca
29 Newberne & Buttolph 1979
Acetylated distarch phosphate
30 30
Sprague-Dawley 9
Sprague-Dawley
Ca 1 P Mg 0.15 Ca Ca
P Mg
Ca
29 Hodgkison et al.,1981
11
Starch sodium
octenylsuccinate 2

Starch sodium octenylsuccinate

10

Oxidized starch,
Distarch phosphate

Ames test, Sister chromatid exchange test

SSOS

Starch acetate,
Monostarch phosphate

- 60 -



Oxidized starch,
phosphate

Monostarch phosphate

Starch acetate
Distarch

(Starch sodium Octenylsuccinate)

1 Starch sodium octenylsuccinate  0.5mg ml 50mg/ml
Chinese hamster V79 S9 mix Sister
chromatid exchange 19
5 (S. Yphimurium) Starch sodium
octenylsuccinate 50 5000pig/plate  Ames
(15)
Elastitex 2 Starch acetate
Salmonella typhimurium TA100
TA98 TA1535 TA1537 Escherichia coli WP2uvrA
50.0 5000 pag
S9
Elastitex 2
4n
CHL/IU invitro -S9 +S9
24
1.3 2.5 5.0 mg/mL 3
Elastitex 2 -S9 +S9
Elastitex 2
(48)
ICR in vivo
2000 mg/kg 1000 500 250 mg/kg 4
1 1 2 Elastitex 2
MNPCE

-61 -



2 49)

National 1 Oxidized starch

PCE
Elastitex

(9

Salmonella typhimuriun TA100

TA98 TA1535 TA1537 Escherichia coli WP2uvrA
50.0 5000 pag
S9
National I
(50)
CHL/IU invitro -S9 +S9
24
1.3 2.5 5.0mg/mL 3 National
I -S9 +59
National
I (6D
ICR
invivo 1000 500
250 125mg/kg 4 1 1 2
MNPCE
PCE
National 1
(52)
(60)

Regular corn starch Monostarch phosphate

Salmonella typhimurium TA100

TA98 TA1535 TA1537 Escherichia coli WP2uvirA

156 5000 juag

-62 -



S9

CHL/1U invitro
24
1250 2500 5000 pag/mL
Regular corn starch
Regular corn starch
(54)
in vivo
1000 500 250mg/kg 4
2000 mg/kg
500 mg/kg 3
MNPCE

Waxy corn starch

TA98 TA1535 TA1537
51.2 5000 g
S9

CHL/1U imvitro
24
1250 2500

Waxy corn starch

5000 jag/mL

Waxy corn starch

-63-

Regular corn starch

(53)
-S9 +59
3
-S9 +S9
BDF,
2000 mg/kg
1 1 2
2000 1000

Regular corn starch

Regular corn starch

(35)

(61)

Distarch phosphate

Salmonella typhimurium TA100
Escherichia coli WP2uvrA

Waxy corn starch
(56)

-S9 +S9

3
-89 +59



Gl

BDF, invivo
2000 mg/kg 1000 500 mg/kg 3
1 1 2 Waxy corn starch
MNPCE
PCE
Waxy corn
starch (58)
(62)
/ 1.5 2.5
6
DE®G)(O)

-64 -



24

, acetylated

distarch glycerol(2), hydroxypropyl distarch glycerol(9), acetylated diamylopectin

phosphate(1)

Sprague-Dawley(SD)
ASA

1) Wistar
104

2) Wistar

90

Colworth Wistar

130

13)

Acetylated distarch adipate(ASA)
OFA (SPF) 62

2
Acetylated distarch phosphate(ADP)

30 ADP 5 10 30

29 Til,H.P. 1971
30 , 30 ADP

29 de Groot, A.P.,1974
Acetylated oxidized starch(AOS)

Starch sodium octenyl succinate(SS0S)

52 , 12.5 30 SSOS

Oxidized starch (0S)

- 65 -



90
Starch acetate(SA)

89 2 2
1) Swiss 1 75 SAS5Y% 89
10
@
2) Wistar 1 30 5,10
30 SA 2
©)
Hydroxypropyl distarch(HPS)
90
Hydroxypropyl distarch phosphate(HPDP)
1) Swiss  SPF 75 30 14
89 55 HPDP
®®
Phosphated distarch phosphate(PDP)
1) albino 30 ,10 30 PDP 2
©)
2) Wistar 30 PDP 5 10 30 2

(29 de
Groot,A_P_,1974)
Starch phosphate (SP)

Distarch phosphate (DP)

@)
11

2 (N(23)(29)

- 66 -



(30)

(29 (30)(3D)

(29)

62

10

10

11)(29)

5
2)(1)(11)(23)(29)
11
(N(23)
90
10
OFA Sprague-Dawley
Fla Filb
Fla
F2a F2b

-67 -

62

30

F1B

89

Fib

28

90



F2b F3a F3b

F3a F3b
F3b
F3b
(2)(29:Truhaut
et al., 1979
10 20 3 P.Flb,F2b 10
12
20 P.Flb,F2b
F3b 10 3 10
F3a
7 (23)(29: De Groot et el.,1974
10 20 10 20
30
P 12 20 5
10 Fla Flb
1 Flb 10
20 F2a F2b
F2b F3a F3b
F3b
10 20 3
3 F3b
29: De
Groot et el.,1974
5
10 30 90 30
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31: Til & Kuiper, 1993 30

31: Til &Kuiper, 1993)

50 70 Fischer P 0 6 12
30%
30%
Fla
Fib
Fla
Flb
90
0 30%
20 30
90

11 (29: Newberne & Buttolph, 1979
10 20 3 P.Flb,F2b 10
12 20
P.Flb,F2b
F3b 10 3 10
F3b

7 (23)(29: Til et al. 1971

0.5 10
25 90 25

30:Til et al., 1973; Til at al., 1974
30: Booher et al. 1959
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2 510 25 5 15 45 90

25
29: Feron et al., 1967
510 25 90 55
89 25
5 (8)(30: Til et al., 1973
89 5 (8)
10 20 3 P.Flb,F2b 10
12 20 P_Flb,F2b
F3b 10 3 10
F1 F3b
7 (23)(29: Til et al., 1973
P32
28:Laboratories of International
Minerals & Chemical Co., 1955
5 15
45 90 45

28:Til et al., 1970
in vitro
28:0ser, 1954, Kruger, 1970

-70 -



12

1.5

12

12

12

Acetylated distarch phosphate

60
2.33 4
29
Starch acetate
1.98 60 4
29
Phosphated distarch phosphate
60
29
Hydroxy propyl distarch glycerol
60

29

-71 -



ADI

FAO/WHO JECFA
11 1969 2001 JECFA

ADI not specified
28)(29)(30)(31) JECFA

Acetylated distarch adipate

Ca/P P Mg

62
29
Acetylated distarch phosphate
29
Acetylated oxidized starch

osmotic load

31
Starch sodium Octenylsuccinate

Mg
Mg
29
Oxidized starch

JECFA 20

28
Starch acetate

-72 -



14C

11

33

10

Hydroxypropyl starch

92

Hydroxypropyl distarch grycerol

22

FDA

29
Hydroxypropyl distarch phosphate
G@@E0
Phosphated distarch phosphate
onostarch phosphate
3
Distarch phosphate
1950 FDA
FDA 21 21CFR
172.892
33  21CFR
11

95/2/EC 1995

-73-

20



1998 98/72/EC(1998 10 15 )
41

-74 -



ADI

11
ADI

1970
11

€y
C-2

€
11

31

Ca

-75 -

C-3

osmotic load

29 Roe 1979



Mg
®
6
ADI
11
11
specified

ADI

-76 -

ADI

Ca/P P

62 ,3),4).5)

ADI ADI not
ADI not specified



ADI not specified

Modified Starch

-77 -



EU

US

Acetylated distarch adipate

Acetylated distarch phospate

Acetylated oxidizes starch

Starch sodium octenylsuccinate

Starch acetate

Oxidized starch

5%(*)

Hydroxypropy! starch

Hydroxypropy! distarch phospate

Phosphated distarch phospate

Monostarch phosphate

Distarch phosphate

5 %(*)

3.5

-78 -




No.

Til, H.P., Feron, V.J,
Spanjers M.Th., 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
Reserch 1971

Truhaut,R., Coquit,B.,
Fouilllt,X., Galland,D.,

Two-Year Oral Toxicity and Multigeneration

Fd Cosmet. Toxicol. Vol. 17, pp.11-17,

2 Guyot,D.. Long,D. agjig;esstlgrsﬁg on Two Chemically Modified 1978
Rouaud,J.L.
3 Further Studies on 78-1087 Starch Rate of Food and Drug Research Laboratories
Metabolism in Albino Rats 1959
4 Rat Metabolism of Modified Staches Final Report Hazleton Laboratories 1971

Distarch Phosphate

FeronV.J., Til, HP.,
Immel, H.R.

Chronic (89-Week) Feeding Study with
Hydroxypropyl Distarch Phosphate, Starch
Acetate, Lactose and Sodium Alginate in Mice

Central Institute for Nutrition and Food
Reserch 1978

Knecht-Van Eekelen A,
Til,H.P., Willems,M.I.,
de Groot,A.P.

Chronic [two-year] Feeding Study in Albino Rats
with Phosphated Distarch Phosphate (a
Chemically Modified Starch)

Central Institute for Nutrition and Food
Reserch 1971

TillH.P., Spanjers, M.Th.,
Meulen, H.C., de Groot,A.P.

Multi-Generation Study in Rats with Five
hemically Modified Starches

Central Institute for Nutrition and Food
Reserch 1971

Feron,V.J., Til, H.P,,
Immel, H.R., VogelW.F.

Chronic (89-Week) Feeding Study with
Hydroxypropyl Distarch Phosphate, Starch
Acetate, Lactose and Sodium Alginate in Mice

Fd Chem. Toxic. Vol. 24, pp.825-834,
1986

TilH.P., Spanjers, M.Th.,
Meulen, H.C., de Groot, A.P.

Chronic (Two-Year) Feeding Study in Rats with
Two Chemically Modified Staches (Starch
Acetate and Hydroxypropyl Distarch Glycerol)

Central Institute for Nutrition and Food
Research 1971

10

Kehoe,D.F.

Six-Week Oral Toxicity Study of Octenyl
Succinate-Modified Food Starch in Beagle
Puppies

Hazleton Laboratories 1988

Newbern,P.M., Buttolph,

Final Report on Study #78-1 Octenyl Succinate

Massachusetts Institute of Technology

ML Modified Food Starch 1979
12 Newbern,P.M., Buttolph, Subchronic Studies in Rats Fed Octeny! Fd Cosmet. Toxicol. Vol. 18, pp.357-362,
M.L. Succinate-Modified Food Starch 1980
Combined Chronic Toxicity and Carcinogenicity ,
13 |Parish,W.E. Study in Rats Fed Starch Octenyl Succinate For Errl\illg\cl)gnsggzlafggeit&l}aboratory
130 Weeks (2.5 Years)
14 |parishwE The Effect of Starch Sodium Octenyl Succinate |Environmental Safety Laboratory
e in the Sister Chromated Excange Assay Unilever Research 1984
15 |Parish WE The Effect of Starch Sodium Octenyl Succinate |Environmental Safety Laboratory
. in a Bacterial Mutation Assay (AMES Test) Unilever Research 1984
Metabolism of [**C] Octenylsuccinate in Male
16 |Machinist,J.M., Bopp,B.A. |Rats Following Oral and Intravenous Abbott Laboratories 1985
Administration
Metabolism of [**C] Octenylsuccinate in Adult
17 |Machinist,J.M., Bopp,B.A. |and Young Beagle Dogs Following Oral Abbott Laboratories 1985
Administration
Starch and
18 Chemical Co. Starch Phosphate 1967




No.

Industries Research

Oxidized Starch for Use as a Food

19 Foundation, INC. 1960
Starch and
20 Chemical Co. Acetylated Starch 1966
. Gums and Stabilizers for The Food
21 (Wurzburg,0.B., Vogal W.F. nggéig Food Starch Safety and Regulatory Industry 2, Phillips GO, ed. Oxford and
P NY Pergamon Press 1984, pp. 405-415
White, T/A.  National - :
22 Starch and Chemical Co. Food Starches Modified Cereal Sience Today, Vol.8, No.2, 1963
23 FeronV.J., TilH.P., de Two-Year Feeding and Multigeneration Studies in |Food and Cosmetic Toxicology, Vol.12,
Groot,A.P. Rats on Five Chemically Modified Starches pp. 651-663 (1974)
24 |Whistler R.L.. Belfort AM. Nutritional Value of Chemically Modified Corn Science, Vol133, 1599-1600 (19 May
Starches 1961)
http.//www.foodstarch.com/about/abo f
100Years of Food Starch Technology shistory.asp
25 Starch and 100Years of Food Starch History http://www.foodstarch.com/products se
Chemical Co. Modified Food Starch : Why, What, Where, and rvices/modified/modified.html
How! http.//www.foodstarch.com/products se
rvices/100years_history/pns_100yrs.asp
. . S - http://www.foodpuroductdesign.com/ar
26 [Food Product R.C. Deis |Multifunctionality for Modified Starches chive/2002/0502de.htm
Summary of Evaluations Performed by the
27 |JECFA JECFA 2001
Modified Starches
Toxicological Evaluation of Some Food Additives
28 | JECFA Food Additive Series No.5 WHO 1974
Tox[cploglcal Evaluation of Certain Food International Programme on Chemical
29 [JECFA Additives Safety IPCS 1982
Food Additive Series No. 17 y
Toxicological Evaluation of Some Food Colours, o ,
30 [JECFA Enzymes, Flavour Enhancers \{Vgig Food Additives Series 6 IPCS
Food Additive Series No.6
Safety Evaluation of Certain Food Additives and . ,
31 |JECEA Contaminants \é\g—é? Food Additives Series 48 IPCS
Food Additive Series No0.48
Compendium of Food Additives Specifications
32 |JECFA Addendum 9
21CFR172.892 .
33 |[USA Food Starches, Modified 21 CFR CH.1(4-1-02 Edition)
34 |UsA Food Chemicals Codex 4th Edition Food Chemicals Codex Effective July 1,
Food Starches, Modified 1996
Ministry of Agriculture, o : .
35 | Eisheries and Food. UK Food Add|t|ves_a_md Contaminants Committee
Report on Modified Starches
1980
36 2002
37 2002
Journal of the Japanese
38 Society of Starch Science)
Vol.38 (No.1) pp. 55-63
39 Vol.42 (No.1) pp.73-81




No.

40 1997-10 pp.70-73
European Parliament and Council Directive No
41 95/2/EC of 20 February 1995 on Food Additives [1995L0002-EN-24.02.2001
Other then Colours and Sweeteners
42 46 54 9 20
43
Priciples
44 JECFA ( for the Safety Assessment of Food Additives and WHO/
Contminants,WHO Envimental Health Criteria
No.70, 1987)
45 Vol.14 No.2 3
.70-72 1967

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
: From the Farm to the Fork

47 ELASTITEX 2 03- -016 2003 12 22
48 ELASTITEX 2 03- -016 2003 12 26
49 ELASTITEX 2 03- -016 2004 1 29
50 NATIONAL 03- -016 2003 12 22
51 NATIONAL 03- -016 2003 12 26
52 NATIONAL 03- -016 2004 2 29
Regular corn starch 7614 079-166 2003 12
53 29
Regular corn starch 7615 079-167 2003 12
54 29
55 Regular corn starch 29 7616 079-168 2003 12
axy corn starch 7617 079-169 2003 12
56
18
Waxy corn starch 7618 079-170 2003 12
57 29
58 Waxy corn starch % 7619 079-171 2003 12
59 [Bio Reliance Ames Test -Acetylated Starch- Nippon NSC Ltd. March, 2004
60 [Bio Reliance Ames Test -Oxidized Starch- Nippon NSC Ltd. March, 2004
61 [Bio Reliance Ames Test -Monostarch Phosphate- Nippon NSC Ltd. March, 2004
62 [Bio Reliance Ames Test -Distarch Phosphate- Nippon NSC Ltd. March, 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)




