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Abstract

A\ surface acoustic wave(SAW) sensor for the
detection of odorants has been constructed by
depositing various phospholipids and fatty acids
onte the surface of the SAW device. Applving the
Langmuir-Blodgeti technigue. it was possible to
deposit the optimal number of layers which was
found to be berween 10 and 20. The characteristics
of a SAW device operating at 310 Mz deposited with
phosphatidyl choline were analysed.  Menthone,
amylacetate, acetoin, and other organic gases
showed different affinities to the coated lipids,
An  explanation is given for differant odorant
aifinities based on the monolayer properties of
phospholipids, The identification of odorants
depending on the type of lipid used for coating is
discussed  in  terms of a cowmparison of their
normal ized resonant frequency shift patterns, Using
a number of different lipid-coated SAV devices,
odorants  can  be  identified by a computerized

pattern recognition algorithm,
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Fig. 3. Typical insertion loss and delay time
versus frequency for two-port SAW
resonator with coating of phosphatidyl-
ethanolamine(PE},
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Fig. 4. Typical response of a phosphatidylcheline-
coated SAW

resonator  exposed to step
increases of 148 ppm of acetoin

™ Amyl-acetate
- i |
& e .
S r” e
- /
E o :
= A
w . ;
- !
(8]
Z,
1251
= ;
= :
5]
=
<™

I I S

400 600

CONCENTRATION ( ppm )
Fig, 5. The  correlation between odorant

concentration and resonant frequency shift
for & phosphatidylchol ine-coated SAW

resanator,

]

=4
»
T

E M 1. Methano!
= i g Ethanoil
R "Fro
g 0.4+ 4.3uz;':§§
5. Acetoin
@ - 6. Amyl acetate
— 7. Menthone
% 0.2+
0.0 H l
1 2 3 4 5 6 7
VAPOUR COMPOUNDS
Fig. 6. The normalized patterns of resonant

frequency shifts of phosphatidylcholine
(PC), phosphatidylethanolamine(PE) and
stearic acid(SA} for the
odorants: (1) methancl, {2)
{3) propancl, {4) butanol, (5)
{6) amyl acetate, (7) menthone.

following
ehtanol,

acetoin,

— 93 —

4,

SAW Ulslelse] Fulsg
ol stol Wbstal 1,
Mo BEfARNS
71 &

4

542 niepgl 2lge arel
wheby &
ol &Y 4 ¢lgo] ¥olxledt} LB
o] B5te] SAK ¢

Sa¥ Tlofol A7 Wy

A 2L [0oflM 2058 GERSZ FAAR O, of

[1

[o—

(2}

[3

—_—

[4

—

—
(]
[y

(6]

(7

ZAUFaEE o 200 K23 5 Hepsteict
o

dEEY HHE Ut Hd FFef g HEH
XTI SRl dlasted =gl olF

SHE AAg njehe) s oletelaTt o8 ix] WYME

22 £ g g of 4 el Sa¥ tinjolag]

- Tjulgl e g o4 Lﬂx}{“zhg gﬂgﬂ

A de]Eo] o) AEY 4 2USg EI O £ 9l
Ch & At s AFel MRS B AH
oo, giotol U $8o sy o Ay
relc).

U]

Sauerbrey, G, Use of a quartz vibrator from
weighing thin films on a microbalance, Z.
Fhys., 155, 206-10{1959)

King, ¥ H dnalytical uses of the piezo-
electric  erystal. J Anal. Chem. , 36.
1735-39 (1964)

Wohltjen, H. and Dessy, R. Surface acoustic
wave  probe for  chemical analysis, I,
Introduction and instrument description, J.
Anal. Chem., 51, 1458-75(1979).

Wohltjen, H. Mechanism of operation and design

consideration for surface acoustic wave device

vapour Sensors, Sens. Actuators, 5,
307-25( 1984},

Chang, S. M, lwasaki,Y,, Suzuki M Tamiva E._ |
karube, 1,

Deteciton of odorants using an array
of piezoelectric ecrystals and neural-network
pattern reconigition,

323-329(1991).

Anal. Chim. Acta, 249,

Roberts., G. G. An applied science perspective

of Langmuir-Blodgett
475-512{1985).

films, Adv. Phys., 34,

Lugg, G. A, Diffusion coefficients of some

organic and other wvapors in air, J.  Anal.

Chem., 40, 1072-7(1968),



