


FAO/WHO
JECFA

()



— AN N N N ™M I 0 0 0 O O O «H AN N «H I’ N~ N~ I~ O o S o o o
= = = <O AN AN N N N AN MO MO oMo oo om

JECFA



FAO/WHO
FDA

ADI

JECFA

32
33
33
34
35
35
35
36
36
36
37
37
37
39
39
40
42
43
44
44
45
45
45
46
47
48






1982 26

not specified
FDA

E556

ADI

14 12 19

FAO/WHO

JECFA

(3)(39)

GRAS

E552
69

14

(5)
E554

(40)

ADI

PTWI 7mg/kg(

E553a

4



25

(30,74,82,83)

100 10 200mg

15mg, 140mg (16)(27)
GRAS
(10)(14)
(36)
JECFA
JECFA ADI
JECFA
ADI
JECFA
1985 29 3 | ADI not specified
1985 29 3 | ADI not specified
1985 29 3 | ADI not specified
)
1982 26 39 | ADI not specified
JECFA 26 1982
39




GRAS

CFR 182. 2227 (40)

FDA
21CFR
GRAS
CFR 182. 2727 (40) 2 %
2 %

CFR 172.410 (5)

5%
GRAS 2%

5%

GRAS
CFR 182. 2122 (40)

2%

GRAS
CFR 182. 2437 (40)

2%

GMP 21CFR 182.1 75

26
25

SCOGS/FASEB 1979 (27
1979




FDA NAS/NRC
GRAS 1972
(1) 2
(3)

baked goods, baking mixes, dairy product analogs, soups, soup mixes

1972 NAS/NRC

% % %
Baked goods, baking mixes 0.68 0.16 0.01
Breakfast cereals 0.01 -
Grain products, such as pastas or rice 0.04 0.05 0.01
dishes
Fats and oils 0.04 0.19 -
Milk, milk products 0.04 - -
Frozen dairy desserts, mixes 0.01 -
Meat products 0.01 0.01
Poultry products 0.01 0.01 -
Fish products 0.01 0.02
Condiments, relishes, salt substitutes 0.17 - -
Candy, soft - 0.01 0.01
Sweet sauces, toppings, syrups 0.39 - -
Gelatins, puddings, fillings 0.03 - -
Soups, soup mixes 0.42 0.03
Snack foods 0.63 0.13 -
Beverages, nonalcoholic 0.08 0.01
Nuts, nut products - 0.01
Gravies, sauces 0.06 0.03 -
Dairy products analogs 0.88 0.49
Hard candy - - -
Seasonings and flavors 0.54 0.30 -




1975/1970
1975, (mg)

0.70 1,400 18

0.48 260 3
1.0 36 0.5

NAS/NRC 1975 2.15

NAS/NRC 1989 (28
1976 1982 1987 NAS/NRC
*
1976 1982 1987
553.5 1,719 1,165
120.6 194 86.5
38.4 0.02 0.22
*
783
102
85
1.5 0.29
0.22
E 554 E556
PTWI 7mg/kg
552 E 553a ADI
69 4



1
E551 2 10 g/kg
E552 10 g/kg
E553a | 1)
ii)
E553b 3 10 g/kg
E554 10 g’kg
E555
E556 4
E559 4
4

30g/kg

30g/kg
1
2
3
4 E553b

1
E551 2 5%
E552
1984
— 1986
(1) E 554 0.5 mg(Al ) (60 kg  (2)
E552 9.8mg/ /  (3) E 553
7.3mg/ |/ (77)
ADI




PTWI
6 624 %

73



Sodium aluminosilicate (6)(26)(30)(34)(70)

xNaz20 yAl203 Si02 H:0 Xy z 1:1:13

Sodium aluminium orthosilicate
NaAlSiO4 142.06
(Sodium aluminium silicate) Al203 Na20 6SiOs( 524.48)

Na20 Al:0s SiO2 H20 1:1:13

Al203 Naz20
Si02

O
SIGMA (72)
Sodium Alumino Silicate  Nai12[(Al02)12(Si02)12] xH:20
Calcium silicate (6)(7)(34)(70)(74)(81)
CaO Si02

Calcium metasilicate CaSiOs 116.17

( Calcium orthosilicate),
Cas2Si04( 172.25)



( Tricalcium silicate),
CasSiOs( 228.32)

CaO 19%, Si02 67%, H:O 6 8%

CaO Si02
pH
1- 2.5

74

)

Wako Chemicals 2004 71

Calcium Silicate Anhydrous CaSiOs
Calcium Silicate Meta CaSi103

Aluminium calcium silicate(8)(30)(34)(70)

wNaz0 xCaO yAl:0O3 Si10

Calcium aluminium orthosilicate
CaAl2Si20s 278.22

Calcium dialumino—orthosilicate
CasAl2S10



Calcium dialumino metasilicate

(AI00Ca)2S103

NasO CaO AlOs SiO2
0.50-4.0%, 32.0-38.0%, 3.0- 5.0%, 44.0- 50.0%

Al20Os
Na20 CaO Si02
( )  Magnesium silicate (9)(34)(70)(74)(81)

MgO S102

Magnesium trisilicate 2MgO 3SiO2 XH:0

MgO  SiO»
MgO 15%, SiO2 67%

pH

(@)

Wako Chemicals 2004 71

10



Magnesium trisilicate pentahydrate

appro. Mg2Si30s  5H20

SIGMA 72
Florisil Adsorbent for Chromatography

Activated Magnesium Silicate Magnesium Silicate

(1) (30)(74)(82)(83)

(74)
42 46% Al203 37 40%
(82)
61
JECFA1969 hydrated aluminium silicate
1
M2nmO AlO3 y SiO2 wH:20 M
n y 2 2
(64 (74)(83)
61.7% Mg030.5% (30) (70)(82)
61
JECFA magnesium silicates
Si02
H2Si0
(30)(74)

11

S102

Si0q

(1) 16



H.Si104

H2S10 Si02 nH20
(30)

Sodium Aluminosilicate
CAS [1344-00-9]

SiO, 66.0 76.0%
Al,O4 9.0 13.0% Na,O 40 7.0%
1 500 mg 254
ml
50 ml
10ml 20 ml
ml
2 @
1) pH6.5 10.5 20%
10.0¢ 200 ml 0.5 mol/L 50 ml
15
100 mi 10ml
10 ml
15ml
100 ml A @ O
(@) Pb 50/ A 20 ml - 150
10 mi 1.0ml
- 150 10ml

12



3) As O
5mi
8.0% 105
8.0 13.0%

4.019/g

()
30 ml 15 ml

C)

a(mg)

900

SiO;

10
ml

250 mi 10 mi

Al 2698 10.0 50.0 p

309.3 nm

500 mg 200 ml
15 ml
70 ml 5
900
15 ml
5 ml 10 ml
b(mg)
(@) (b) > 100(%)
(mg
500 mg
70% 25 ml 10
10 ml
250 ml
100ml
ml
b pg/ml

13



250 x b x10x1.8895 100

Al,O < — (%
s mg) < 1000
130 1.886
1,000ml ml
100ml 1ml
(Na)0.1mg 10 20ml 100 ml
C(prg/mi)
589.0nm
10 70% 25 ml
10 ml 10 ml
500ml
200ml —25
C
mg F
x 0.6086 x 0.437
(mg)
(Na,0) ( 250x x1.348 > 100(%)
1,000 x (mg)
Calcium Silicate
CAS [1344-95-2]
SiO, 50.0 95.0% CaO 3.0

35.0%

14



D)

15

249
(2) (1)
(1)
10.0g
15ml
2 Spglg
20 ml
1.0ml
(3) As O
ml
(4) 50 pg/g
~10 10ml
1-10
100 ml

4.0g/g

15

500 mg 200 mg
ml
50 ml
10ml
20ml
3%
ml
pH8.4 125 %
0.5 mol/L 50 mi
100 ml
10 mi
10 ml
100 ml
10 ml
- 150 10ml
0.10
1
25100 15ml
25100 10ml
4,10 pH 54 56
100 ml 50 ml



110 2 221049

200 ml
1,000 ml
5ml 1,000 ml
1ml
255100 15ml 255
100 10 ml 1-10 4-10
pH 54 56 100 ml 100 ml
50 ml
10% 105
50 14%
() 400 mg 5 ml
10 ml
15 30 mi
200 mi A
1,300 a( 9
15 ml 1,000
(mg)
Si0, (@) (b) > 100(%)
(mg)
1-25
0.05 mol/L 30 ml
125 15ml NN 300
mg 0.05 mol/L
0.05mol/L Iml =2.804 mg CaO

Calcium Alminum Silicate
CAS [1327-39-5]

16



SiO, 44.0 50.0%

5.0% CaO 32.0 38.0%
1) (1)
(2 (1)
10.0¢ 0.5 mol/L
30
15ml
100 ml A 1 @ @
(D) Pb 30g/g 10 ml
50ml 3 ml
20 ml 50ml
2 Pb 51109/g 20ml
10 ml 1.0ml
10ml
3 As,0; 4pa9/g ml
4 50 pglg
10.0% 105
14.0 18.0% 1,000
() 059
30 ml 15 ml
15 ml
900 (@) 9
15 ml
5 mi 10 ml

17

AlL,O; 3.0
(Na;0) 0.50 4.0%

50 mi

100 ml
10 mi

1-20 2 ml

1- 150
- 150

(4)

72%

70 ml



900

SiO,

()

100 ml

2.5

Al,O4
30 mi

0.05 mol/L

0.05mol/L

Magnesium Silicate
CAS 1343-88-0

67.0%

@ 05¢g

)

(b) g

(@) (b) < 100(%)
(mg)
250 ml
100 ml
1- 50 6
(c)mg
C
(©) > 100(%)
(mg)
0.05 mol/L
1-.25 15ml NN
Iml =2.804 mg CaO
MgO 40.30 15.0%
10 ml

18

300 mg



1) pH 7.0 10.8 10%
2) 3.0%
10.0 g 150 ml 15
15 75 ml
50 ml
3) NaOH 1.0%
(2) 20 ml
(4) 5.040/g 10.0¢g
30
15ml
100 ml 20 ml
10 ml
- 150 10ml
5) As O 4.0p0/g
5ml
(6) 10pg/g 0.50g
4)
15.0% 105
15.0% 900 1,000
1.5¢ 0.5 mol/L 50ml
0.5 mol/L 1ml 20.15 mg MgO
() 0.79
30

19

100 ml

75 mg
0.1 mol/L 2.5 ml
0.5 mol/L 50 ml

100 ml
10 ml

1- 150
1.0ml

1 mol/L

0.5 mol/L 20 ml

25ml 15



(a)g 6 ml
(b)g

Sio, (@) (b) =< 100(%)
(mg)

20



JECFA (6)

FCC (26)

Si0, 66.0 76.0%
Al,03; 9.0 13.0%
Na:z0 4.0 7.0%

Si0, 66.0 76.0%
Al,03;9.0 13.0%
Na20 4.0 7.0%

(1)
2)
pH  20% 6.5 10.5 6.5 105
Pb 10 g/g
5Mg/g 5Hg/g
As O 40 | As 39/g
a/g
8.0 8.0
8.0 13.0% 8.0 13.0%

21




JECFA FCC  (24) EU (29)
(7
Si0, 50.0 95.0% Sio, Si0,50 95%
Ca03.0 350% |Si0, CaO Ca0 3 35%
CaO
(1)
(2
PH 5% pH8.4 1:20 pH8.4
125 10% 12.5
40 mg/kg
SHg/g 10H9/g SHg/g SH9/g
3%
1 mg/kg
As O 4.0 | As 3 As 3
Ha/g a/g 9/g
50 pglg 50 mg/kg 10 mg/kg 50 mg/kg
10% 10%
5 14% 5 14%

22




JECFA (8)

SiO, 44.0 50.0%
Al,033.0 5.0%
Ca0 32.0 38.0%
Na:20 0.50 4.0%

Si0, 44.0 50.0%
Al,033.0 5.0%
Ca0 32.0 38.0%
Naz0 0.50 4.0%

Ca Al Si
Pb 30pg/g Pb 30pg/g
Pb 10pg/g Pb 10p9/g
As O 4.0g/g As 3Mg/g
50g/g 50mg/kg
10.0% 10%

14.0% 18.0%

14% 18%

23




JECFA FCC EU EU (29)
©) (25) (29) Mg (36)
MgO 15,0% MgO MgO MgO | Mg0 29% MgO 20.0%
15% 15.0% 15% Si0, 65%
Si0, 67.0% | Si0, 67% Si0, 67% Si0, 45.0%
Si0, 67.0%
Si0  Mgo
2.2 2.5
€
2
10% 10% 10% 10% 5%
pH7.0 pH7.0 11.0 | pH7.0 10.8 | pH7.0 10.8 | pH6.3 9.5
11.0
3.0% 3% 3.0% 3% 2% 1.6%
NaOH NaOH NaOH NaOH NaOH
1.0% 1% 1% 1% 1%
30 mg/kg
5.010/9 5mg/kg 5mg/kg 5mg/kg 5mg/kg
As 0O As As As O
4.0M9/g 34979 3M9/9 5.0 0/9
10 g/g 10 mg/kg 10 mg/kg 10 mg/kg 10 mg/kg
1 mg/kg 1 mg/kg

24




15.0% 15% 15%
15.0% 15% 15% 17% 34%
) JECFA
2 JECFA
EU
JECFA FCC FCC JECFA
4.09/g
JECFA
FCC
20% pH JECFA
FCC
JECFA
JECFA FCC
JECFA EU 50p9/g FCC
10j9/g JECFA
EU JECFA FCC
JECFA

25

JECFA

10pa/g  30pa/g

S5u/g




JECFA

JECFA FCC EU

JECFA FCC EU g/g

EU JECFA FCC

26



(31(32)

(4)(34)

*e

20
Plastic energy {J)

1000

800

Q o
§ 3
(N) ssaupiey

200 +

35

3C

25

15

10

(12)
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ingiaz] B E (kgf) R E(MPa)
TIEERL YA 5at02 6.8+01
SEEFDRLY A 6.0103 469101
&2 52102 498101
BTN SRR 20 54101 562401
AEETNIZAT 55103 747102
785 50£06 1005401
kgf 13
(11)(32)(33)
21BN T4
BEENTER
AT BATI A4

HRTABETLATA
fERein-2

28

L AASKEDL YA
I3
i
0 100 200 300 400 500 600 00 800
TRIEFRIFHE DM 00g)
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Ditferentlal pore volume {X30 cm?lg « nm)

D-

0001 001

(78)

01

Cutnutativa pore voluma {om*/g)
F
1

o-
0 001001

Pors dlamaeter (upm)

0.75%

29

01

1

10

76

0.15m

10



6l m

19 m

EC

35

30



EC (35)
() ()60 2
() ( )60 1

31



75

(52)

2.1%

Si (OH),

phytolit s
52
Si(OH),
(43)(47)(55)(56)
(52)
(56)

32

Si0, nH0
5.4 mgSi/100 g
42
20-50 mg Si/
55 % 14 %

20.12+6.4 mg Si(n=8)

41 %



a)

(16 mg/kg) A
30mg/kg 10-13 7.3-11.6kg 12
0.05) A 64
A
1.2 % A 12.1%
72
65
a)
59 20
37.2 mg Si0,/120
8.6 mg Si0,/120 (61)
a)
5¢ 20 ml
120 34.1mg
5g 9.2 mg SiO0,
8.6 mg Sio0, (61)
10-13 7.3-11.6 kg 12
20 mg/kg

33



64

24 16-20
16.8 %
65
b)
1 1
2 5 109(C ) 2.5 5 7.5 10¢
24 7.59
24 0.28 mmol 24 4.8 48 0.48
2 0.32 48
(@]
a)
59 20 ml
7.6mg 120
8.6 mg Si0, 120
Si02 (61)
JECFA 1969 16
1
(43)(47)(59) 100
ppm
Si(OH),
(66)(67)
66

Yokoi Enomoto(1979) 66

34



48

(45)(47)
509 Si /d1(45)(46)
Mg Si0/mI(59)  152+9 pg Si/l(n=15 +SE)
5mg Si1/1(60)(68)
43
mg Si0,/100ml
0.7-2.7(n=6) 3.0-5.7(n=2) 0.2-0.8(n=6) 7.2-27.2(n=7)
8.2-28.6(n=6) 11.9-17.2(n=3) 60
20.12+6.40 mg
Si/ (n=8) 56 8.7%+4.2mgSi 56 33.1%+3.9mgSi/ (56) 10-30mg
Si(0H),(15)

35



(45)

2 ml/
100 mg/dl -10
2
42
(49)
(50) 100 %
(49)(50)(54)
44 (60)
(49)(50)(53)
51 10
(54)

36



LDs, 1,050mg/kg

27
10 SD ddy
3,200mg/kg 4,000mg/kg 5,000mg/kg 14
5,000mg/kg 10 30
5000mg/kg
LDs0 5000mg/kg
17 (18) 10 24.1
5,000mg/kg 7
LDs0
5,000mg/kg 14
10 100 500 1,000 2,000 3,000
4,000 5,000mg/kg
5,000mg/kg 24
LD50
3,400mg/kg 14
JECFA ADI
1 10 0 0.2
1.0 2.5 28 2.5
1
15
15 99.8 50mg/ 3

37



15

15 0 1.0 3.0 5.0
3.0 90
5

15

20 100mg/kg /

2 2 100

15
1 40 41 F344 1.25 2.5
5.0 24
12 10 24
12 24
2.5 5.0
58
1 38 40 B6C3F1
1.25 2.5 5.0 21 12
10 21
5
58
0.8g/kg/day 1.3g/kg/day
2.49/kg/day 1.8g/kg/day
15 CD 6 9 4

38



JECFA

(15)(22)

(15)(22)

(Sodium aluminosilicate)

Calcium aluminium silicate

Calcium silicate

Magnesium silicate 4

Saccharomyces cerevisia

Salmonella typhimurium
19

cerevisia

20

38

Salmonella typhimurium

37
Escherichia coli
Salmonella typhimurium Saccharomyces
38
1 3

100

39



10 100 pag/ml

DNA
DNA

Salmonella typhimurium
Escherichia coli

19
Salmonella typhimurium Escherichia coli
19
(Silica: Silcron G-910) Salmonella typhimurium
Escherichia coli
19
(Sodium Aluminosilicate)
Litton Bionetics Inc. FDA National
Technical Information Service (NTIS) PB-245468 1974 37
Salmonella typhimuriumTA1530  G46 Saccharomyces
cerevisiae
4.25 42.5 425.0 mg/kg
5000 mg/kg
in vitro
WI-38 1.0 10.0 100.0
g/ml
4.25 42.5 425.0 mg/kg
5000 kg/kg 5 6
24 48

40



4.25 42.5 425 mg/Kg 5000

mg/kg
19) Salmonella typhimurium TA98 TA100 TA1535, TA1537 TA1538
Escherichia coli P2 S9 mix 0.033 10
mg/plate
Calcium silicate (hydrated)
Litton Bionetics Inc. FDA National
Technical Information Service (NTIS) PB-245457 1974 38
Salmonella typhimurium TA1530  G46 Saccharomyces
cerevisiae 15 150 1500 mg/kg
5000 mg/kg
invitro
WI-38 1.0 10.0 100.0
g/ml
15 150 1500 mg/kg
5000 mg/kg
6 24 48
15 150 1500 mg/kg 5000 mg/kg
20
97% 30 2 mg/ml
RPM11640 0.1 100 pag/ml 48 72
10 100 pag/ml
1 3%

41



0% Kemorit ASB-3 Kemorit-N
Kemorite A-60
100 pg/ml 10 pg/ml 1 pag/ml

100
Litton Bionetics Inc. (1974)
38
10 100 pag/ml
DNA
DNA
Aluminium calcium silicate
(19) Salmonella typhimurium TA98 TA100 TA1535, TA1537 TA1538

Escherichia coli P2 S9 mix 0.033 10

mg/plate

Magnesium silicate

(19) Salmonella typhimurium TA98 TA100 TA1535, TA1537 TA1538
Escherichia coli WP2 S9 mix 0.033 10
mg/plate

JECFA
ADI not specified

1969
JECFA 16

Cosmetic Ingredient Review Expert Panel(14)

42



review

2
25mg
21 , 10mg/m?
1 21
1 1
JECFA
ADI
100mg/kg /
1 5 5
25 1 5
21
15
1,600mg/kg/
6 15 6 10
6 18
27 Dutch
18 0 250 500 750 1,000 1,250 1,500 1,600mg/kg
29
1,600mg/kg 13
(14)(27) 1,600mg/kg

43



27
6 7
8 9
14
(15)(16) 12%
60 100 3 4 1 1000
16
41
60 100 3 4
1 1000 15
2.5 12
15
2 1
14
23 3
14

44



FAO/WHO JECFA

JECFA 1973
ADI
““not limited i
ADI ““not
limited 7 (2)(15)
JECFA ““ADI not limited”” ADI “<<ADI not
specified”” ADI
JECFA 1982
ADI  ““not specified i 39
JECFA 1985 Calcium aluminium silicate(
) 1973 Calcium alumino
silicate( )
ADI -~ not specified””
JECFA CAC
FDA
FDA
GRAS 1979
FDA 1978
27
25
27

45



27

EU
EU ADI

2004
41
28
Si(OH)4

1 1 60kg
20 50mg 0.3 0.8mg/kg/day

55
41

46



ADI

JECFA FDA
4 (6)(7)(8)(9)
27
4
2
4
FDA
25mg/kg 52 25 50mg/day 41
55 41
27
4
4
JECFA FDA
ADI -~ not specified””

47
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JECFA ADI

GRAS
EU
1 5
GRAS GRAS
2
Infant formula Follow
on formula
Cereal-based foods for infants and young children Silicon
dioxide(amorphous, )
dry cereal 0.2% (80)
2 1, 3 1 17
79
2 0.5
5.0

48



