2
- d dl
...... 1
- a al
...... 2
2-
...... 23
2-



RRR

dl-ox-

1)

all-racemic-ox-

2)

dl-a-

dl-a-
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UL

2
JECFA

(o)

—

S

—

—
—

11
12
13
16

2005

dl
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dl-ox- dl d-ox- d

EU

dl-ox-
all-racemic-cox-

- d dl
- d dl
17 12 19
- d dl
1
- 150 mg
- d dl

d- and dl-alpha-Tocopherol Acetate

d-ot- dl-ot-

S0
6 /33



C31Hs5,03

472.74
20 < 0.8 mg/L
o-TE '/mg dl-ax- 0.67
d-a- 0.91
E
d-ox- d-y- d-o-
dl-a-
B- A A
E 150 mg 2.4 mg D
-
EU -
EP European Pharmacopoeia USP
US Pharmacopeia
dl d
2),3)
1
E U - a-TE
dl-ox- 1 mg 1.00 IU d-a-
1 mg 1a-TE 11U 0.74 mg d-ot- 0.67c-TE
-3-
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“TTP a-
24 1/3

2,5,7,8-tetramethyl-2-(2'-carboxyethyl)-6-hydroxychroman o-CEHC

4),5), 6)
- d dl
d d-a- d-a-
d-a- 7
-
dl-ox-
dl-ct-tocopheryl-3,4-'*C, acetate
6 16 25 28.5% dl-a-
7%
dl-ox-
dl-a- ¥
7 28 1 3 d-o- 100
mg/ dl-a- 100 mg/ dl-a- 300
mg/ d- dl-ax-
d-a- 100 mg/ dl-a- 300 mg/
9)
- d-a-
dl-ox- d-a-
dl-a- Burton
E E 2
10)
3 E d¢-RRR-Ox-tocopheryl acetate ds;-SRR-ox
-tocopheryl acetate d,-RRR-y/-tocopherol Traber
d-a-

-4 -
8/ 33



11)

o-CEHC

d-a-
d-a-
o-CEHC
A -CEHC

LDso
13)

dl-aa-
1.75

SD
mg/kg /

1,750 mg/kg /
-

10
d-ox-

Wistar
180 600 2,000 mg/kg
180 2,000 mg/kg /

JECFA

VLDL

E
A-CEHC
dl-a-
dl-a-
E E
12)
dl-a-
4,000 mg/kg 2,000 mg/kg
35 875 1,750 3,500 35,000
4375 87.5 175 1,750 mg/kg /2 13
ALT
13)
dl-a- 2,000 mg/kg /
2,000 mg/kg / 13
ALT
15)
10 d-o- 0
d-o-
13

2,000 mg/kg /

14)

(kg) (&

/

) | (gkeg /)

0.4 20

50

-5-
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Ky
2,000 mg/kg /
2,000 mg/kg / G-GT
-
2,000 mg/kg /
16)
SD dl-a- 35 875 1,750 3,500
35,000 mg/kg / 1.75 43.75 87.5 175 1,750 mg/kg /2
8 1,750 mg/kg /
13)
SD g8 12 dl-a-
0 225 45 90 450 900 2,252 mg/kg / 3/

450 900 mg/kg /
90 900 mg/kg /

45 mg/kg /
90 900 mg/kg /
2,252 mg/kg / dl-a-
900 mg/kg / 3
900 mg/kg /
2,252 mg/kg
/ 2,252 mg/kg /
dl-a- 2,252 mg/kg /
dl-ox-

17)



2

Charles River CD 50 dl-a- 0
500 1,000 2,000 mg/kg / 104 2,000 mg/kg
/ 15 1,000 mg/kg / 16 500
mg/kg / 18
K, 2,000 mg/kg
/
ALT
4 26
18), 19) dl-ox-

Salmonella typhimurium TA98, TA100, TA1535, TA1537, TA1538

dl-a- 5 11.5 50 115 pg/plate 20)
dl-a- 75 1,800 ug/mL
2D S9mix
- -
-
- -
in vivo
12
d-a- 100 mg/kg d-o- 5 mg/kg /2
22) 6
in vivo dl-a- 200 mg/kg
/ 23)
150 mg/
3 mg/kg /
in vitro
in vivo
o-
-7 -
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- -
30 JECFA -
24)
800 mg/ E
600 mg
o-TE E 800 mg
25)
-
14 8
1200 1U/ 800 mg/ d-a- 28
26), 27)
48 d-a- 1,600 1U/ 6
E 28)
65 88 all-rac-a- 0 60 200 800 IU/
0 55 182 727 mg/ 4
E
29)
2002 - 0 400 800 IU/ 510
E 30)
45 39,876 1992 2004 -
600 IU 402 mgcx-TE 1
31)
19 1993 2004
135,967 E 16.5 2,000 IU 400 IU
400 TU/ 11
32)
40010/



1,600 TU/

1,073 mgx-TE/ E 33)
E
JECFA
FAO/WHO JECFA -
17 1973 ADI not limited
) 49 1997 ot-
30 1986 dl d
ADI 0.15-2 mg/kg / 24
EU -
-
E UL
E -
UL 1 2 3
2005 Morinobu 26)
d-a- NOAEL 800 mg/ UF 1
UL 800 mg/ 27) 1
UL
Council for Responsible Nutrition CRN 2002 Gillilan
2% d-ax- NOAEL 1,600 U/ UF 1
UL 1,000mg/ 1,600 IU/ 3)
Institute of Medicine IOM 2000 Wheldon 104
) dl-ct- LOAEL
500 mg/kg / UF 36 14 mg/kg /
68.5 kg UL 1,000 mg/ 2 1
UL
EU  Scientific Committee on Food SCF 2003 Meydani 29)
dl-a- NOAEL 8001IU/ 540 mg/ UF 2
UL 300mg/ 270 mg 36) 1
9.



UL

Meydani
800 IU/

1.4 mg

105.1 mgx-TE 8.3 mg
9.6 mgcx-TE 8.3 mg

90%

Expert Group on Vitamins and Minerals EVM 2003
Stephens 29), 30) dl-ax- NOAEL
540 mg/ UF 1 UL 540 mg/ D
15 38)
E
10.4 mgx-TE 10.0 mgx-TE 10.8 mgx-TE
8.2 mgx-TE 8.6 mgX-TE 7.9 mgxX-TE
2.2 mgA-TE
o-TE 2.9 mgx-TE
252 2.8%
8,712 E
O-TE
O-TE E
95.1 mgxX-TE
-
150 mgcx-TE
E
160 mgx-TE
-
-
-
O-CEHC
E 160 mgx-TE
-10 -
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- dl-a-
- d dl
a-
150 mg ADI
] o- UL
USA EU
JECFA®
(1986) | CRN™ 10M” SCF” | UKEVM' | MHLW””
(2002) (2000) (2003) (2003) (2005)
d- a- d-a- d-ox- - d-ox-
LOAEL S00(mg/ke
/)
NOAEL 1600(1U/ ) 800(IU/ ) | 800(IU/ ) | 800(mg/ )
ADI
0.15 20
(mgkg /)
UL (mg/ ) 1000 1000 300 540 800
U(F 1 36 2 1 1
Stephens et al.
Gillilanetal. | Wheldonetal | Meydani et al (1996)*” | Morinobu et al.
(1977)*® (1983) ' (1998)* | Meydanietal | (2002) %9
(1998)*”
2 E a 2005 27
mg/
d e f
0 5 - - 3 - - - 3 -
6 11 - - 3 - - - 3 -
1 2 - - 5 150 - - 4 150
35 - - 6 200 - - 6 200
6 7 - - 7 300 - - 6 300
8 9 - - 8 400 - - 7 300
10 11 - - 10 500 - - 7 500
12 14 - - 10 600 - - 8 600
15 17 - - 10 700 - - 9 600
18 29 - - 9 800 - - 8 600
30 49 - - 8 800" - - 8 700
-11 -
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50 69 - - 9 800 - - 8 700
70 - - 7 700 - - 7 600
- - +0 -
_ _ +3 _
P a- - E
b
50%
1
d 97 98% 1
1 2
f
3 E mgX-TE
USA EU
EPA or FDA IOM CRN SCF UK EVM
UL
] 200 mg"* ] 100 mg® ]
(1-3 yrs) (1-3 yrs)
UL ] 300 mg® ] 120 mg® ]
(4-8 yrs) (4-6 yrs)
] 600 mg’ ] 160 mg’ ]
(9-13 yrs) (7-10 yrs)
UL ] 800 mg* ] 260 mg”
(14-18 yrs) (15-17 yrs) )
] 800 mg* ] 260 mg”’ ]
UL (14-18 yrs) (15-17 yrs)
] 1000 mg* ] 300 mg” ]
(>19 yrs) (>17 yrs)
] 800 mg* ] 260 mg’ ]
UL (14-18 yrs) (15-17 yrs)
] 1000 mg* ] 300 mg”
(>19 yrs) (>17 yrs) )
UL 1000 mg® b 300 mg" a
- (>19 yrs) 1000 mg (>17 yrs) 540 mg

* UL of Vitamin E established by US IOM & UK EVM applies to any form of Vitamin E obtained
from supplements, fortified foods, or a combination of the two

® UL of Vitamin E established by EU SCF & US CRN applies to any form of Vitamin E obtained from
diet and supplements.

CRN Council for Responsible Nutrition, 2004

-12 -
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IOM Institute of Medicine, 2000
SCF Scientific Committee on Food, 2003
UK EVM UK Expert Group on Vitamins and Minerals, 2003

UL not established
1) 2005
17 7 1
0701002
2) . .(2000-01): 380-390, 410-415.
3) 24 . . (2001)
4) 7 . (1997): 127-128, 131-132.

5) Dietary Reference Intakes. Institute of Medicine(IOM), USA. (2000): 186-283.
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patients with intestinal malabsorption. Clinical Science. (1970) 38: 197-210.

7) E

Bioavailability (1988) 20 3353 —3359.
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nutrition. (1998) 67: 669-684.
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1171-1182.
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27) . . (2005)

28) Gillilan RE, Mondell B, Warbasse JR. Quantitative evaluation of vitamin E in the
treatment of angina pectoris. American Heart Journal. (1977) 93: 444-449.

29) Meydani SN, Meydani M, Blumberg JB, Leka LS, Pedrosa M, Diamond R, Schaefer EJ.

Assessment of the safety of supplementation with different amounts of vitamin E in

- 14 -
18 / 33



healthy older adults. The American journal of clinical nutrition. (1998) 68: 311-318.

30) Stephens NG, Parsons A, Schofield PM, Kelly F, Cheeseman K, Mitchinson MJ.
Randomised controlled trial of vitamin E in patients with coronary disease: Cambridge
Heart Antioxidant Study (CHAOS). Lancet. (1996) 347: 781-786.

31) Lee IM, Cook NR, Gaziano JM, Gordon D, Ridker PM, Manson JE, Hennekens CH,
Buring JE. Vitamin E in the primary prevention of cardiovascular disease and cancer: the
Women's Health Study: a randomized controlled trial. JAMA. (2005) 294: 56-65.

32) Miller ER |, Pastor-Barriuso R, Dalal D, Riemersma RA, Appel LJ, Guallar E.
Meta-Analysis: High-dosage vitamin E supplementation may increase all-cause mortality.
Annals of Internal Medicine. (2005) 142: 37-46.

33) Hathcock JN, Azzi A, Blumberg J, Bray T, Dickinson A, Frei B, Jialal I, Johnston CS,
Kelly FJ, Kraemer K, Packer L, Parthasarathy S, Sies H and Traber MG. Vitamins E and
C are safe across a broad range of intakes. American Journal of Clinical Nutrition.
(2005) 81: 736-745.

34) Summary of Evaluations Performed by the Joint FAO/WHO Expert Committee on Food
Additives. ACETIC ACID.

17  JECFA . Acetic acid and its potassium and sodium salts. WHO Food
Additives Series 5. (1973)
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875 175 1,750 mgke
/ 2

a- d dl
/ No
dl-ot- LDs, 4,000 mg/kg / 13
LDs, 4,000 mg/kg /
LDs, 2,000 mg/kg /
13 dl-a- 35 875 1,750 [1,750 mg/kg / 13
3,500 35,000 mg/kg /|ALT
a_
1.75 43.75
87.5 175 1,750 mgkg
;2
13 di-ot- 2,000 mgkg  / ALT 15
10
d-a-
13 d-o- 0 180 600 2,000 mg/kg|( ) 16
10 / 2,000 mg/kg /
) 2,000 mg/kg /
( )
2,000 mg/kg / G-GT
( )
/
dl-o- 35 875 1750 3,500 [1,750 mg/kg / 13
( 35,000 mg/kg /
1.75 43.75

26%73




/ No
dl-o- 3/ ) 17
8 12 0 225 45 90 450 450 900 mg/kg
900 2,252 mg/kg /
90 900 mg/kg /
45 mg/kg
90 900 mg/kg
/
2,252 mg/kg /
dl-a
900 mg/kg /
3
)
900 mg/kg /
)
2,252 mg/kg /
2,252 mg/kg /
dl-a
2,252 mg/kg /
104 dl-a- 0 500 1,000 2,000 mg/kg 18
50 / 19
in vitro TA98 TA100 dl-a- 5 115 50 115 pg/ 20
TA1535
TA1537
(+/-S9mix) | TA1538
dl-o- 75 1,800 pg/mL 21
(+/-S9mix)
E 25
800 mg/
600 mgX-TE

800 mg

21 17373




No

28 d-o- 1,200 U/ 800 mg/ 1,200 1U/ (800 mg/ ) 26
14 27
8
6 48 d-a-{1,600 TU/ 28
4 88 all-rac- X - 0 60 200 800IU/ E 29
(65 0 55 182 727 mg/
)
510 2,002 |- 0 400 800TIU/ E 30
- 600U 402 mg o-TE 31
1992 2004 39,876
E 16.5 2,000 IU 400 TU/| 32
19 1993|135,967 400 TU 11
2004
400 TU/
E 33
1,600 TU/ (1,073 mgA-TE/ )
E
/ No
in vivo d-a- 100 mg/kg 22
5 mg/kg /2
dl-a- 200 mg/kg / 23

2 JECFA*“Principles for the safety assessment of food additives and contaminants in food”>'¥

(kg)

€

/

)

(gkg /)

0.4

20

50

2'21/g3'3




CAS

¢ /7))

DL dI

2-methylbutanol
2-methyl-2-butanol

2-methyl-1-butanol

2-methylbutanol

2-methyl-1-butanol
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2-
1
2)
14 7
FAO/WHO JECFA
EU
2-
17 12 19
3)
2-
2-Methylbutanol, 2-Methylbutyl alcohol, 2-Methyl-1-butanol
CsH10
88.15
CAS 137-32-6
1)
Salmonella typhimurium TA98, TA100, TA1535, TA1537 WP2 uvrA
5,000 pg/plate S9mix
4)
CHL/IU
mg/mL  / S9mix 6 S9mix 24 )
9 BDF; in vivo 2,000 mg/kg [ =<2
6)
2
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A549 V79

DNA V79 in vitro
HPRT S9mix
7)
@
SD 10 90 0 30
100 300 1,000 mg/kg / 1,000 mg/kg /
1,000 mg/kg /
LDH 300 mg/kg / AST
ALT
300 mg/kg / 1 1,000 mg/kg / 2
1,000 mg/kg /
) 300 mghkg  /
NOAEL 100 mg/kg /
®3)

International Agency for Research on
Cancer (IARC) European Chemicals Bureau (ECB) U. S. Environmental Protection Agency (EPA)
National Toxicology Program (NTP)

(4)
10% JECFA PCTT
1995 331 pg”
10)
331 ug
90 NOAEL 100 mg/kg / 331 pg/ |/
50 kg 0.00662 mg/kg
/ 15,100
3
3
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11)

JECFA

JECFA 2003
35 pg/ / I 1,800 ug / /
11)
3)
15,100 90 1,000
331 po/ / 1,800 pg/ /
2-

1) TNO Nutrition and Food Research Institute. Qualitative and quantitative data seventh edition.
\olatile Compounds in Food. (1996).

2) Smith RL, Doull J, Feron VJ, Goodman JI, Munro IC, Newberne PM, Portoghese PS, Waddell WJ,
Wagner BM, Adams TB, McGowen MM. GRAS Flavoring Substances 20. Food Technology. (2001)
55:1,7,14.

3) .
. 15 11 4
4) ., 2-
. (2004).

5) ., 2-

. (2004).
6) ., 2-

(2004).

7) Kreja L., Seidel H.-J. Evaluation of the genotoxic potential of some microbial volatile organic
compounds (MVOC) with the comet assay, the micronucleus assay and the HPRT gene mutation
assay. Mutation Research. (2002) 513: 143-150.

8) . 2- 90
. (2004).
9) RIFM-FEMA Database. Material Information on 2-Methylbutanol. 2005
10)
4
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. 14 .
11) Sixty-first meeting of the Joint FAO/WHO Expert Committee on Food Additive (JECFA). Safety
evaluation of certain food additives and contaminants. Aliphatic branched-chain saturated and
unsaturated alcohols, aldehydes, acids, and related esters. WHO Food Additives Series 52. (2004).
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YES —>
START
LL I 2
, cyano, N-nitroso,
+¢* | diazo, triazeno, 4
“‘
3. CH,ON, ‘_l
v
5.
. wl_7._heterocyelic |
; ““ ;
6. 16.
a. 1*-hydroxy or terpene-hydrocarbon  -alcohol
hydroxy ester -aldehyde -carboxylic
b. alkoxy acid (not a ketone)
a v
17. terpene  -alcohol
-aldehyde -carboxylic acid
I]_g_openchajn klllllllllllllllll
¥
20. 18.
a. diketone vinyl
a. alcohol, aldehyde, carboxylic acid or ketone ketal
ester 4 b. vinyl
b.
acetal, ketone or ketal, ‘mercaptan, c. allyl alcohol acetral ketal ester
sulphide, thioester, polyethylene(n<4),
3 amine d. allyl mercaptan, allyl sulphide, allyi
¥ thioester, allyl amine
21. methoxy N e. acrolein, methacrolein acetal
f. acrylic or methacrylic acid
g. acetylenic compound
h.  ‘acyclic ketone, - ketal,
ketoalcohol 4
keto
i sterically hindered

O
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