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Studies on Relationship between Hydfocarbons,
Alcohols, Lower Fatty Acids and Acetone in
Expired air and History of Physical Exercise
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Yasuyuki Futatsugi
Shinshu University School of Medicine

ABSTRACT

The detected concentrations of the changes in endtidal expired air
hydrocarbons, alcohols, lower fatty acids and acetone show that the
contents remain in as follows : carbon dioxide, 2.9 ~ 7.0% ; methane,
1.0 ~ 12.6 ppm ; n-hexane, 0.0028 ~ 0.085 ; methanol, 0.036 ~ 0.229; ac-
etaldehyde, (.023 ~ 1.20;ethanol, 0.0068 ~ 3.78; acetone, (.021 ~ 0.99;
acetic acid, 0.024 ~ 0.049 ; propionic acid, 0.0014 ~ 0.020 ; iso-butyric
acid, 0.00010 ~ 0.00042 ; n-butyric acid, 0.00022 ~ 0.0044 ; iso—valeric
acid, less than 0.00010 ~ 0.00068 ; n—valeric acid, less than (.00010 ~
0.00098 (in ppm), respectively.

The relationship between carbon dioxide and methane, and alcoh-
ols, lower fatty acids and acetone in end tidal expired air of volunt-
eer normal students in preloading was reasonable finely.

However, metabolic pathway of alcohols, aldehydes and lower fatty
acids of a male in many physical exercise training was not clear.
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&% 1 Characterization of volunteer normal students

A ich ich
Student &e Sex Height [ Weight of.* Physical Exercise
(y) (cm) (kg)
A 22 F 163 54 —4.8 | Walking 20min per day
B 2 | M | 168 = | -ma Batonminton 2.5h 3times
per week
' Walki in, Sucker 2h
C 2% | M | 164 68 18,1 | Welking 5min, Sucker 2

per every day

Walking 10min, Tennis 2h,

D 27 M 174 60 —9.9 | Swimming 2~3 times per
week
E 22 F 160 46 —17.4 | Walking 10min

F 33 | M 176 59

—13.7 | Walking 10min

« {W—(H-100) X0.9}
(H—100) X0.9
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# 2 Carbon dioxide in endtidal expired air of
volunteer normal students in preloading

Carbon dioxide in
Student Date endtidal expired air
(%)
A August, 28 2.9
A September, /11 7.0
B August, 28 no test
B | September, /11 5.1
C August,”28 4.5
C September /11 5.9
D August, 28 4.2
D September, 11 3.8
E July, /3 4.7
F July /3 3.4

# 3 Methane in endtidal expired air of volunteer
normal students in preloading

Methane in endtidal
Student Date : )
expired air (ppm)
A September,/3 12.6
B September /'3 2.4
C September ,”3 1.3
D September 3 1.7
E July,/9 1.0
2 July,”9 1.5
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The Peak No. 1 Represents Methane
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B1 Typical gas chromatograms of methane in endtidal expired air
of normal students in preloading
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# 4 n-Hexane and other hydrocarbons in en-
dtidal expired air of volunteer normal stu-

dents in preloading

n - hexane in en-
Student Date dtidal expired air
- (ppm)
A September, 11 0.085
B September /11 0.0028

C September /11 0.026

D September /11 0.042

E July /3 0.021

F July /3 0.020
AUBEBRED, brvxvid, BRPEERSTH

205, ZALIRHEHIDIS W b .

EERERER4ICRLE

BEIEWVWT b 1.
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HIERY T, 7 b VBEE ug/l TRRLE
B, 1ug/l 3BBELE 042 ppm iF8Y T 3,

- DHlIR, PPOPRET, EHROKIZVET
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~ 031 ppm EfHAZODI VT EBIHS IS
LAY n
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%5 Alcohols and acetone in endtidal expired air of volunteer normal
students in preloading

Methanol | Acetaldehyde | Ethanol | Acetone
Student Date
(ppm) (ppm) (ppm) (ppm)
A 0.036 0.023 0.0083 0.26 |Sep./11
B 0.068 0.035 0.052 0.29 |Sep./11
C 0.106 0.023 0.0068 0.31 | Sep./11
D 0.229 1.20 3.78 0.99 |Sep./11
E 0.038 0.023 0.023 0.21 |July/3
F 0.053 0.023 0.020 0.27 | July/3

% 6 Lower fatty acids in endtial expired air of volunteer normal students in

preloading
Butyric Valeric
Student Acetic Propionic — = — :

acid(ppm) | acid(ppm) i
(ppm) | (ppm) | (ppm) | (ppm)

A 0.049 0.0024 0.00028 |0.00037 | N.D. N.D.

B 0.037 0.0047 0.00028 |0.00075 | N.D. N.D.
& 0.024 0.0029 |0.00028 | 0.00078 | 0.00068 | 0.00098
D 0.026 0.020 0.00042 | 0.0044 0.00017 | 0.00049

E 0.035 0.0057 | 0.00020 |0.00022 | N.D. N.D.
F 0.029 0.0014 0.00010 | 0.0031 0.00012 | 0.00035

Date, A-D ; August, 728 N.D. represents less than 0.00010ppm. E.,E ; July, 3
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The Peak 1 Represents
Methanol; 2, Acetaldehyde;
3 Ethanol; 4, Acetone; 5,
Isoprene +1-Propanol
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Bl 3-a Typical gas chromatograms of alcohols and acetone in endtidal
expired air of normal students in preloading
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The Peak 1 Represents Acetic Acid; B P e e
2, Propionic Acid; 3, Iso-butyric Acid; —
4, n-butyric Acid; 5, Iso-valeric Acid; —= o ey
6, n-valeric Acid 1
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B4 Typical gas chromatograms of lower fatty acids in endtidal expired
air of normal students in preloading
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