Table 4 {continued)

Substance No. Step A3 Step A4 Conclusion based
Does intake exceed Endogenous or cn current levels
the threshold for metabolized to of intake
human intake? endogenous

substances?
3-Hexenyl 3- 0202 No NR )
methylbutanoate Europe: 9.4
USA:; 30
2-Methylpropyl 3- 0203 No NR
methylbutyrate Europe: 78
USA; 130
2-Methylbutyl 3- 0204 No NR
methylbutanoate Europe: 0.86
USA: 0.95
Methyl 2-methyl- 0205 No NR
butyrate Europe: 390
USA: 69
Ethyl 2-methyl- 0206 Yes Yes
butyrate® Europe: 2200
- USA; 560
n-Butyl 2-methyl- 0207 No NR
butyrate Europe: 26
, USA: 0.02
Hexy! 2-methyl- 0208 No NR
butanoate Europe: 4.9
USA: 8.6
Octyl 2-methyl- 0209 No NR
butyrate Europe: 0.01 No safety concern
USA: 0.10
Isopropyl 2-methyl- 0210 No NR
butyrate Eurcpe: 4.9
USA: 0.10
3-Hexenyl 2-methyl- 0211 No NR
butanoate Eurcpe: 5
USA: B.8
2-Methylbutyl 2-methyl- 0212 No NR
butyrate Eurcpe: 3.6
USA; 0.04
Methyl 2-methyl- 0213 No NR
pentancate Europe: 0.17
USA; 0.02
Ethyl 2-methyl- 0214 No NR
pentanoate Europe: 7.6
_ USA: 320
Ethyl 3-methyl- 0215 No NR
pentanoate Europe: 0.31
USA: 5.90
Methyl 4-methyl- 0216 No NR
valerate Europe: 0.03
USA: 0.10 J

NR: not required for evaluation because consumption of the substance was determined to be of no safety

concern at step A3 of the procedure. )
2 Step 1: All of the esters in this group are in structural class |.
Step 2 All of the esters in this group are metabolized to innocuous products.

® The threshold for human intake for class | is 1800uQ per day. All intake values are expressed in pg per day.
¢ The components ethanol and 2-methylbutyric acid are endogenous. The acid is an intermediate in the
metabolism of the amino acid.
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Tabie 5

Summary of the resulits of safety evaluations of 67 esters of aliphatic acyclic primary
alcohols with aliphatic linear saturated carboxylic acids®

Substance

No.

Step AZ°

Does intake exceed

the threshold

for human intake?

Step A4

Endogenous or
metabolized to

endogenous
substances?

Conclusion based
on current lavels
of intake

Propyl formate
Butyl formate
n-Amyl formate
Hexyl formate
Heptyl formate
Octyl formate
cis-3-Hexenyl
formate

Isobltyl formate
Methyl acetate
Propyl acetate
Butyl acetate
Hexyl acetate
Heptyl acetate
Octyl acetate

Nony! acetate

Decyl acetate

58

0117

0118

0119

0120

0121

0122

0123

0124

0125

0126

0127

0128

0129

0130

0131

0132

No

Europe: 5.0
USA: 0.38
No

Europe: 21
USA: 0.17
No

Europe: 29
USA: 110
No

Europe: 8.7
USA: 8.0
No

Europe: 0.00
USA; 0.10
No

Europe: 0.14
USA: 0.95
No

Europe: 43
USA: 1.7
No

Europe: 4.7
USA: 15
No

Europe: 460
USA: 110
No

Europe: 180
USA: 440
No

Europe: 1200
USA; 170
Yes

Europe: 3200
USA: 160
No

Europe: 56
USA: 2.3
No

Europe: 83
USA: 95
No

Europe: 6.6
USA: 25
No

Europe: 7.3
USA: 21
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NA )

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Yes®

NA

NA

NA

NA

No safety concern



Table 5 (continued)

Substance No. Step A3® Step A4 Conclusion based
Does intake exceed Endogencous or on current levels
the threshold for metabolized to of intake
human intake? endogenous

substances?

Lauryl acetate 133 No . NA A
Europe: 9.3
USA: 0.57

cis-3-Hexenyl 0134 No NA

acetate Europe: 640
USA: 57
trans-3-Heptenyl 0135 No NA
acetate Europe: 0.24
USA: 0.76
10-Undecen-1-yl 0136 No NA
acetate Europe: 0.83
USA: 0.10

lscbutyl acetate 0137 No NA
Europe: 1200
USA: 1300

2-Methylbutyl 0138 No NA

acetate Europe: 130
USA: 360

2-Ethylbutyl acetate 0140 No NA
Europe: 4.0 No safety concern
USA: 0.17

Methyi propionate 0141 No NA
Europe: 9.3

"USA: 30

Propyl propionate 0142 No NA
Eurcpe: 9.6
USA: 44

Butyl propionate 0143 No NA
Europe: 10
USA: 1.1

Hexyl propionate 0144 No NA
Eurcpe: 5.7
USA: 3.0

Octyt propionate 0145 No - NA
Europe: 0.00
USA: 0.02

Decyl propionate 0146 No NA
Europe: 0.00
USA: 0.95 J

cis-3-Hexenyl 0147  No NA Not evaluated®

propionate and Europe: 0.00
trans-2-hexenyl USA: 430
propionate

Isobutyl propionate 0148 No NA
Europe: 12
USA: 6.5 No safety concern

Methyt butyrate 0149 No NA

' Europe: 220
USA; 44
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Table 5 (continued)

Substance

No.

Step A3®

Does intake exceed
the threshold for
human intake?

Conclusion based
on current levels
of intake

Step A4
Endogenous or
metabolized to
endogenous
substances?

Propyl butyrate
Butyl butyrate
n-Amyl butyrate
Hexyl butyrate
Heptyl butyrate
Octyl butyrate
Decyl butyrate
cis-3-Hexenyl
butyrate
Isobutyl butyrate
Methyl valerate
Butyl valerate
Propyl hexanoate
Butyl hexanoate
n-Amyl hexanoate

Hexyl hexanoate

cis-3-Hexenyl
hexanoate

60

0150

0151

0152

01583

0154

0155

0156

0157

0158

0159

0160

0161

0162

0163

0164

0165

No

Europe: 75
USA: 38

No

Europe: 330
USA: 63

No

Europe: 450
USA: 200
No

Europe: 110
USA: 27

No

Europe: 6.0
USA: 3.8
No

Europe: 16
USA: 0.38
No

Europe: 0.00
USA: 0.08
No

Europe: 160
USA: 48
No

Eurcpe: 47
USA: 7.4
No

Europe: 30
USA: 11

No

Europe: 3.7
USA: 0.10
No

Europe: 14
USA: 0.17
No

Europe: 15
USA: 1.9
No

Europe: 8.7
USA: 8.8
No

Europe: 150
USA: 13

No

Europe: 42
USA: 1.3
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NA A

NA

NA

NA

NA

NA

NA

NA

No safety concern

NA

NA

NA

NA

NA

NA

NA




Table 5 {continued)

Substance

No.

Step A3®

Does intake exceed
the threshold for
human intake?

Step A4

Endogenous or

metabolized to
endogenous
substances?

Conclusion based

on current levels

of intake

Isobutyl hexanoate

Methyl heptanoate

Propyl heptancate

Butyl heptanoate

n-Amyl heptanoate -

Octyi heptanoate

isobutyl heptanoate

Methy! octanoate

n-Amyl octanoate

Hexyl octanoate

Heptyl octanoate

Qctyl octanoate

Nonyl octanoate

Methyl nonanoate

Methyi laurate

Butyl laurate

0166

0167

0168

0169

" 0170

0171

0172

0173

0174

0175

0176

0177

0178

0179

0180

0181

No

Europe: 6.1
USA: 1.7

No

Eurcpe: 5.7
USA: 0.10
No

Europe: 0.14
USA: 0.38
No

Europe: 0.00
USA: 44

No

Europe: 0.61
USA: 0.02
No

Europe: 0.21
USA: 0.38
No

Europe: 0.01
USA: 1.9

No

Europe: 9.7
USA: 0.17
No

Europe: 3.4
USA: 1.9

No

Europe: 1.3
USA: 0.95
No

Europe: 0.71
USA: 0.95
No

Europe: 0.03
USA: 2.3

No

Europe: 0.14
USA: 0.95
No

Europe: 0.86
USA: 2.3

No

Europe: 5.1
USA: Q.76
No

Europe: 0.00
USA: 0.10
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‘NA

NA A

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

No safety concern
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Table 5 (continued)

Substance No. Step A3° Step A4 Conclusion based
Does intake exceed Endogenous or on current levels
the threshold for metabolized 10 of intake
human intake? andogenous

substances?

lsoamyl laurate 0182 No NA 1
Europe: 0.14
USA: 0.57

Methyl myristate 0183 No NA
Europe: 62 b No safety concern
USA: 46

Butyl stearate 0184 No NA
Europe: 5.1
USA: 6.5

4

* Step 1. All of the esters in this group are in structurat class | except 2-ethylbutyl acetate, which is in
structural class Il
Step 2 Evaluation of cis-3- and trans-2-hexeny! propionate was postponed. All of the other substances in
this group are metabolized to innocuous products.

® The thresholds for human intake for classes | and ! are 1800ug per day and 540ug per day, respeciively.
All intake values are expressed in pg per day.

¢ Hexanoic acid, the metabolite of the component hexyl alcohol, and acetic acid are endogenous in humans.

9 Evaluation postponed, pending consideration of other «,B-unsaturated carbonyl compounds.

acids, which then undergo B-oxidation in the fatty acid and other well-
known metabolic pathways.

Application of the Procedure

Step 1. In applying the Procedure for the Safety Evaluation of
Flavouring Agents (Fig. 1) to the above-mentioned esters of aliphatic
acyclic primary alcohols with aliphatic linear saturated carboxylic
acids, the Committee assigned all but one of the 67 esters to structural
class 1. 2-Ethylbutyl acetate contains a sterically hindered functional
group and was therefore assigned to structural class II.

Step 2. At this step the evaluation of cis-3- and trans-2-hexenyl propi-
onate was postponed, pending consideration of other o, B-unsaturated
carbonyl compounds.

The available data indicate that the remaining esters in this group
would be hydrolysed in humans to their component alcohols and
carboxylic acids. The aliphatic acyclic primary alcohols are oxidized
to their corresponding carboxylic acids, which are either conjugated
and excreted in the urine, or undergo B-oxidation and cleavage. The
aliphatic linear saturated carboxylic acids are endogenous in humans.
At the current levels of per capita intake these esters would not be
expected to saturate the metabolic pathways. Therefore, the remain-
ing 66 esters of aliphatic acyclic primary alcohols with aliphatic linear

-225-
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Table 6

Summary of the results of safety evaluations of 26 esters derived from branched-chain

terpenoid alcohols and aliphatic acyclic carboxylic acids®

Substance

No.

Step A3°

Does intake exceed the
threshold for human intake?

Conclusion
based on current
levels of intake

Citronellyl formate
Geranyl formate
Neryl formate
Rhodinyl formate
Citronellyl acetate
Geranyl acetate®
Neryl acetate
Rhodinyl acetate
Citronellyl propionate
Geranyl propionate
Neryl propionate
Rhodiny! propionate
Citronellyl butyrate
Geranyl butyrate
Neryl butyrate |

Rhodinyl butyrate

0053

0054

0055

0056

0057

0058

0059

0060

0061

0062

0063

G064

0065

810,515

0067

0068

No

Europe: 103
USA: 2.5
No

Europe: 330
USA: 48

No

Europe: 0.01
USA: 0.04
No

Europe: ND
USA: 0.10
No

Europe: 217
USA: 36

No

Eurcpe: 580
USA: 205
No

Europe: 180
USA: 63

No

Europe: 1.1
USA: 0.8
No
Europe: 41
USA: 1.5
No

Europe: 81
USA: 11

No

Europe: 4.3
USA: 1.1
No

Europe: ND
USA: 0.02
No

Europe: 32
USA: 5

No

Europe: 60
USA: 25

No

Europe: 0.4
USA: 0.02
No

Europe: ND
USA: 1.0
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Table 6 (continued)

Substance No. Step A3® Conclusion
Does intake exceed the based on current
threshold for human intake? levels of intake

Citronellyl valerate 0069 No A
Eurcpe: 0.7
USA: 4.0
Geranyl hexanoate 0070 No
Eurcpe: 0.07
USA: 0.5
Citronellyl isobutyrate 0071 No
Europe: 13
USA: 1.3
Gerany! isobutyrate 0072 No
Europe: 124
USA: 3.0
Neryl isobutyrate 0073 No
Europe: 2.0
USA: 0.4
Rhodinyl isobutyrate 0074 No No safety concern
Europe: 0.03
USA: 0.04
Geranyl isovalerate 0075 No
Europe: 43
USA: 1.7
Neryl isovalerate 0076 No
: Europe: 0.03
USA: 0.04
Rhodinyl isovalerate 0077 No
Europe: 0.01
USA: 0.02
Geranyl 2-ethylbutanoate 0078 No
Europe: 0.6
USA: 0 J

ND, no data reported.
® Step 1: All of the esters in this group are in structural class |.
Step 2 All of the esters in this group are metaboiized to innocuous products.
® The threshold for human intake for class | is 1800ug per day. Al intake values are expressed in ug per day.
¢ The ADI for this substance was maintained.

peel oils and 50g/kg in spices. In the USA terpenoid esters are con-
sumed predominantly as components of traditional foods and the
total annual volume of consumption of the most common terpenoid
esters as natural components of food is estimated to be approximately

300 tonnes (Stofberg & Grundschober, personal communication,
1987).

Information on absorption, metabolism and elimination

The terpenoid esters are hydrolysed to their corresponding terpenoid
alcohols (geraniol, citronellol, nerol and rhodinol) and aliphatic car-
boxylic acids (formic, acetic, propionic, butyric, valeric, hexanoic,

—227 -
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