(®)
2012 2014

The fatty acid ethyl esters are the informative measure for amount and frequency of
alcohol consumption

TSUJI, Masayoshi
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It is important to understand amount and frequency of alcohol consumption to
better support people with alcohol problems. This study investigated the relationship between the fatty
acid ethyl ester (FAEE) levels in hair and amount and frequency of alcohol consumption among the general
population. In conclusion, FAEE levels in hair appear to be useful markers for detecting excessive
alcohol consumption. These results suggest that one FAEE, ethyl palmitate, may be useful as an objective
index of drinking amount and frequency. This objective index could address problems of standard
qguestionnaires and may be useful for health support of patients with alcoholism patients or pregnant

women.
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1. Peel off the liner of the 2. Hold down a section of
pressure-sensitive adhesive hair by hand.

double-coated tape on the paper.

3. Apply the edge of the
paper tape-side down to the
skin of the head.

A

/

4, Press tape-side firmly to 5. Hold up the paper and with hair- 6. Put the hair sample and
the hair. cutting scissors cut along the red  attached paper in the plastic

line of the paper. bag.
»w [ o . |

Note) Run through a second time

1.

Ethyl myristate Ethyl palmitate Ethyl stearate Ethyl oleate

HS-SPME 0.460.05 0.39£0.04 0.10=0.03 0.630.15
SPE 0.50+0.05 0.43+0.06 0.13+0.04 0.29+0.04
MonoTrap 0.04+0.05 N.D. N.D. 1.67+0.83

Notes) Mean+ SD, N.D.: Not detected, n=6

GC-MS 1
HS-SPME
SPE MonoTrap GL
Sciences,
3
SPE 1
Bead Smash 12 ,
15 — 1

3.2mm X8
4800 rpm 6 min

3

1,355
393
29.0%
a=0.05 B=0.05
0.20

% <—— Hair (30 mg, 2 em)

|

1 mL Heptane
10uL. IS (1 ng/uL Ethyl Heptadecanoate)

Wash: Water x 2, Methanol X 1

®3.2 mm Stainless steel ballx 8
Pulverization:4800rpm, 6min, RT
(by Bead Smash 12 (Wakenyaku: Kyoto))

sup. ppt.

Sonication: 15min D waste

g

| Solid phase extraction (SPE) |

2.
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20-39 40-59 60 3
Heavy drinking (> 30 mg/day)
Light-moderate drinking (0-30 mg/day)
Non-drinking 3 Nearly
every day Several times/month Several
times/year Never 4

1 @

X2
Ethyl myristate  Ethyl
palmitate Ethyl stearate Ethyl oleate

5 %

Never

SPSS statistics 21 Nihon IBM,

Non-drinking
Heavy drinking

Ethyl

palmitate (p<.001) Ethyl stearate (p=.002)
Ethyl oleate (p=.019)

2

Nearly every day

p<.001;

3

Ethyl

myristate (8=0.101; p=.034) Ethyl palmitate

2.
Characteristics Amount of Alcohol Consumption p-value
Heavy Light-moderate Non-drinking
Gender
Male 60 (42.0) 61 (42.7) 22 (15.4) <.001*
Female 30 (12.0) 136 (54.4) 84 (33.6)
Age (years)
20-39 30 (32.6) 42 (45.7) 20 (21.7) .008 *
40-59 28 (22.8) 70 (56.9) 25 (20.3)
More than 60 32(18.0) 85 (47.8) 61 (34.3)
Fatty acid ethyl ester (ng/mg)
Ethyl myristate 0.16+0.27 0.15+0.24 0.08+0.11 .081 ¥
Ethyl palmitate 0.47+0.93 0.32+0.55 0.11+0.19 <.001 %
Ethyl stearate 0.15+£0.25 0.10+0.16 0.05+0.12 .002 §
Ethyl oleate 1.28+1.63 1.42+3.15 0.70+0.65 019 F
Total FAEEs 2.06+2.43 1.99+2.50 0.94+0.87 .001 ¥
Notes) n (%); M+SD; * p-value of Chi-squared test; T p-value of ANOVA; FAEE: fatty acid ethyl esters.
3.
Characteristics Frequency of Alcohol Consumption p-value
Nearly every day Several times per month  Several times per year Never
Gender
Male 61 (42.7) 34 (23.8) 26 (18.2) 22 (15.4) <.001*
Female 27(10.8) 58(23.2) 81(32.4) 84 (33.6)
Age (years)
20-39 21 (22.8) 24 (26.1) 27(29.3) 20 (21.7) 0.039 *
40-59 30 (24.4) 25 (20.3) 43 (35.0) 25 (20.3)
More than 60 37(20.8) 43(24.2) 37(20.8) 61 (34.3)
Fatty acid ethyl ester (ng/mg)
Ethyl myristate 0.27+£0.35 0.13+0.18 0.09+0.13 0.08+0.11 <.001 %
Ethyl palmitate 0.79£1.09 0.20+£0.28 0.17+£0.25 0.11+0.19 <.001 %
Ethyl stearate 0.21+0.25 0.10+0.19 0.06+0.10 0.05+0.12 <.001 }
Ethyl oleate 1.91£3.60 1.45+£3.12 0.87+1.06 0.70+£0.65 <.001}
Total FAEEs 3.17+4.29 1.88+2.26 1.18+1.24 0.93+0.60 <.001 ¥

Notes) n (%); M+SD; * p-value of Chi-squared test; T p-value of ANOVA; FAEE: fatty acid ethyl esters.



4.

Fatty acid ethyl esters Amount of Alcohol Consumption Frequency of Alcohol Consumption
B p-value B p-value
(Ref.) Non-drinking None
Ethyl myristate 0.101 0.034 0.273 <.001
Ethyl palmitate 0.186 <.001 0.339 <.001
Ethyl stearate 0.177 <.001 0.287 <.001
Ethyl oleate 0.051 0.288 0.15 0.002

Note) p-value of multi-regression analysis after adjusting for gender and age

(8=0.186; p< .001) Ethyl stearate (6=0.177;
p< .001)
Ethyl myristate (8=0.273; p<.001)
Ethyl palmitate (8=0.339; p< .001) Ethyl
stearate (8=0.287; p< .001) Ethyl oleate
(8=0.150; p=.0029)
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