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Determination of Denatonium Benzoate in Cosmetics and their Antifeeding Property

Ken'ichiro MORI*, Yoshiaki NAKAMURA *, Nahomi OHNUKI*, Kiyoshi TERASHIMA *,
Toshiro YOKOYAMA *, Michiko MIYAMOTO *, Shuzo OGINO *and Kazuo SAITO*

A method for the determination of denatonium benzoate, benzyldiethyl-N-2,6-xylylcarbamoylmethyl—-
ammonium benzoate, abbreviated to DB, in cosmetics was developed. A cosmetic sample of 1-2 g was weighed
and dissolved with methanol up to a volume of 10 mL. When a precipitate was seen, it was cleared using a high
speed centrifuge. The solution was loaded on a cation exchange column, washed with methanol, and eluted by 1
%HCI-MeOH 10 mL. The eluate was evaporated to dryness, dissolved by 0.1 %HCI-MeOH 500 pL, and injected
on an HPLC. The conditions for HPLC were as follows: column : ODS, mobile phase : water - acetonitrile (3 :
7), containing 0.01 mol/L sodium 1-pentanesulfonate, 0.015 mol/L sodium sulfate, injection volume : 20 uL,
detector : 206 nm. The detection limit was 0.1 ppm. By this method, 1.0 to 9,000 ppm of DB were detected in five
imported cosmetics without any interference. A 1.0 mL of 1.0 ppm DB water solution fully convinced us of DB's
antifeeding property because of the intense bitter taste. We have rarely seen Japanese cosmetics or household
articles containing DB as aversive agents to prevent accidental ingestion, but there are many and wide ranges in

US or European articles.
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Table 1. Japanese Cosmetics Contained Food Flavor,
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methylammonium benzoate, DB) KO v h U > FF b=

2" (denatonium saccharide, DS) 234154 TV 5. DBD 0 (Jr

(R ARG 1108 LIRS, 4 72T = 0 AD% R NLN/\@ 0
FMIE T 5. DSIXZ OREFmE N T HWE OS>~ Y H >

VATHRA T2 H D TDBD 4~5 fFENY L ERTWLHR, i Fig. 1. Chemical Structure of Denatonium Benzoate (DB)
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Fig. 2. UV Spectra of Denatonium
(A): 72.7 ppm, (B):9.09 ppm 0.1 %HCI-MeOH solution
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Fig. 3. HPLC Chromatogram of 1.0 pg/mL Spiked to a

Commercial Shampoo
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Table 2. Recovery of DB Spiked to Commercial Cosmetics

Sample Spiked Detected” Recovery C.V.'
(ppm) __ (ppm) (%) (%)
Shampoo 1.0 1.1 110 2.9
Shampoo 1,000 965 97 1.8
Neil enamel 1.0 1.18 118 3.7
Neil enamel 1,000 937 94 3.0
Skin cream 1.0 1.23 123 33
Skin cream 1.000 974 97 2.2
* : n=4
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Table 3. Sensuous Bitter Taste for DB Aqueous Solutions

Volume DB Concentration

(mL) 0.25 ppm 0.5 ppm 1.0 ppm
0.5 + + ++
1.0 + ++ +++
2.0 + ++ 4+

+ : Week bitter, + : Bitter, ++ : Strong bitter,

+++ : Intense bitter *: n = 4 adults
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Table 4. Determination of DB in Commercial

Cosmetics Indicating DB as An Ingredient

Sample DB Detected  Content Note
No. (country of origin) (ppm)
1. Hair cream (Australia) 150 5% Lead acetate

2. Skin cleansing pad (England) 8.0 2% Salicylic acid

3. Acne cream (Canada) 1.0 2% Salicylic acid

4. Nail enamel (Swiss) 9,000  discourage nail biting

5. Soap (USA) 13.0 Sugar whip body scrub
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Table 5. Oversea Commercial Household Goods Indicating

DB Serched by Internet Browser

Sample Country of Origin
1. Engine coolant and antifreeze USA
2. Mosquito repellent lantern oil USA
3. Heavy duty cleaner (hand acrosol) USA
4. Hand sanitizer USA
5. Snail and slug poison USA
6. Deer repellent tree guard (hand aerosol) USA
7. Nailenamel remover USA
8. Detergent USA
9. Shampoo (cranberry flavor) England
10. Shampoo (mango & peach flavor) England
11. Eau de toilette (vanilla flavor) England
12. Cooling foot spray (peppermint flavor) England
13. Rat poison Italy
14. Finger paints Germany
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