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Abstract : Trimethylamine (TMA) is one of the difficult odorous compounds for the collection and analysis.

Although sulfuric acid absorption and/or sulfuric acid impregnated filter method are commonly recommended

¢

for its sampling, these methods also suffer from difficulties involved in sample treatment and operational
procedures. Hence, as an ancillary approach to measure TMA, we investigated the combination of bag sampling
and SPME analysis for TMA measurements. For the purpose of our study, we investigated the following three
subjects: 1) temporal variability of standard storage, 2) bag loss effect of TMS, and 3) TMA loss due to repetitive

analysis of an identical bag sample. According to our storage test up to 7 or 20 dyas, TMA loss were found
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to occur up to 40 to 50% within relatively short period of up to 48 hrs depending on its concentration ranges.

When the tests were made for bag loss by transferring TMA standards across different size bags, we were

able to find that the extent of bag loss are not significant with 5 to 20% loss rate. Finally, the TMA sorptive

loss via its exposure to SPME fiber was generally estimated to run from 2 to 3%.

Key words : Trimethylamine, TMA, Tedlar bag, Analysis, malodor, GC/FID, SPME

.M &

Trimethylamine(©] 3} TMA) 7171A15S Q3= 12
7 AR et =] shvell XFEE F& oFFA 3t
F=olth. TMAE & stete] A5, 971 Ao, d7t

A, ole @3 FA So ThFalA Age AUtk
AAH £ANME FAE] AR, 55 o5zt 3
A o o] LI o] {F7F Fojd wf TMAS] &
4714 vEZolsl Tavh AAA 0= ofFel 44
% Trimethylamine oxide”} E8| g2 24 A A E ), 2
TMAZS] 3}87 EXo 2= o E walsle A 99
= B4 24, ) U@ AT Ad AoR %
A Atk TMAE E5 A2olx F218] Z|A =
EA5i, 2ol & == 54| Utk FH=2A FHag

] F5=7F 021 ppb 522 w9 SRR o}7]71%]
A g0l F23 AuHe B £ 2]
ol

ozi
i ot

¥

o
bt
i
N

O

i

rlo
%
o
)
ftl

T Y

Lond
i
(o
cod T
o
.—]
<
>
lo
r.l
T
o 1

jmmlmﬁ‘h ‘17‘
s}

> 0N
i

o rlo rot
> >
i

N
i

AN ofo o
% o
) oldk
o =
X oo
Jg ol 19
[
kX
s
r&i
N?L'
—h
%0,
e B
rir
HNoﬁoﬂi%‘ﬁio
i) IIE 0130 1o, ﬂf

CARARE AEAHA FEYe
2 oJe] 7] BERAA A E 2
g, o] &Al AHe -3/ Alel wE

fi AT fox 282 9
Aol i8R e W
(Phosphoric Acidye ¥ 3 &2HA9} S$FAFHE
gote s SAET 284y, o] WEe F4
ppbe] AEHAE AR s, AA Sl 28317
= oFA7HA] FE]7F mrErt 20059 29 oA
o AAH ol oka] Aol that 4R 7F BolA %
o] Je £4 A8E Fusled g 7_11&34
Q1 EAwA ] Fedo] AZHAL k. wEbA, &
A AN =(FAHEY Faelv A AA A FE
Al Lt wEA d3480] 7153 Tedlar bag
ANAHZ SPME 47199l 7189k £ TMA S8%

_:Lm b 2 o
%0,
o
olm
2
To, e
)
Wkru:'
o %
el

o
fru

bt

il

o ¢
4
P ool o

Vol. 19, No. 1, 2006

I~

o B o

33

-

’

N o

0.,>:£m

e 4
=

319t} Tedlar bags AH8-&
& o] Aol B,
Zio] EJ—-% H]’ M . Ola
0] Tedlar bag S 53}l
(permeating) 3} 72 Q91¢] w2 TAIZ

L AR o] FA| o] A Ao
slth= ol ARk, Tedlar bag®l &8 7FsAS
A AAIgE AfAbEl = HAT 5 ATEY oY
ATES] AHE 7RISt EiolAs TMA A&
edlar bag 2 02 A F koL A s wpE 7]
Ql 2k 8R1ES 4] ¥ Hrletaral sFaith.

f
ox o

ox X2 e g
fr

e
it

& =
=R o
b

i e fr oo
O o 2 md

3
iy IF L2

o gl
o

BT

o 2
b
”

r.!?r‘. Ao

Zi

l

2 oX
Ol
o:

o T A T [/ N TR U S 72
>_]O§(;¥Hl_.

2

2. 917 ditY

B A oAE TMAS g F o=z AT 5 Jd=
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Table 1. Basic analytical paramters for a bag-based TMA
analysis
(A) Test of reproducibility at three concentration points

TMA Conc'n Replicate No.
(ng/L) 1 2 3 Mean RSE (%)
Low 55.7 56.6 47.3 53.2 5.54
Middle 288 276 265 276 237
High 468 457 480 468 1.45
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Table 2. Results of TMA standard stability test at three
different concentration ranges

(A) Raw data sets of Exp 1A

Elapsed time TMA Concentration (ppb)

Order

(B) Evaluation of DL (Detection Limit) values for the TMA
analysis

hour Low Middle High
1 0 26.8 131 203
2 6 19.7 84.2 184
3 12 19.0 80.5 151
4 24 17.3 64.3 124
5 168 3.68 48.4 124

(B) Raw data sets of Exp 1B

TMA
Order Peak area Amount (ng)” Conc'n (ppb)
1 5589 3.44 1.40
2 6149 3.79 1.54
3 8851 5.45 2.22
4 5490 3.38 1.38
5 8882 5.47 2.23
6 7789 4.80 1.95
7 7825 4.82 1.96
Mean 4.45 1.81
SD 0.90 0.37
DL 2.7 1.1

Y Absolute mass content of TMA (in ng) was computed based on
the analysis results made by a 1 L Tedlar bag. A calibration slope
value of 1624 was used for this computation. DL values were
obtained by multiplying a factor of 3 on the SD value.
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Elapsed time TMA Concentration (ppb)

Order
hour Low Middle High
1 0 175 101 196
2 48 10.8 923 165
3 192 8.95 73.6 147
4 480 6.92 224 68.7
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(A) Absolute changes in TMA concentrations: Exp 1A (up to 7 days)
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Fig. 1. Results of TMA stability test (Exp 1A) using its standards with three different concentration ranges of low, middle,

and high levels.
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(A) Absolute changes in TMA concentrations: Exp 1B (up to 20 days)
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Fig. 2. Results of TMA stability test (Exp 1B) using its standards with three different concentration ranges of low, middle,

and high levels.
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Table 3. Test of bag loss patterns of TMA standard after transferring standards across 10, 5, 3, and 1 L size Tedlar bags

Tedlar bag Peak Low Normalized Peak High Normalized
Volume (L) Area ppb value Area ppb value

10 70338 21.5 1.00 729723 223 1.00

5 69974 21.4 0.99 720798 220 0.99

3 67544 20.6 0.96 702082 214 0.96

1 63044 19.3 0.90 605907 185 0.83

Table 4. The pattern of repetitive analysis of TMA samples
contained in an Identical Tedlar bag. Repetitive
analyses were made at five different concentrations

of 10, 25, 100, 250, and 2,500 ppb

TMA concentration (ppb)

1. Theoretical concentration estimated from stan-

Order .
dard preparation step
2500 250 100 25 10
II. Observed TMA concentration

1 2477 244 114 28.1 20.0
2 2561 240 106 27.6 14.6
3 2473 223 103 23.8 16.5
4 2139 216 100 27.3 14.1
5 2158 210 92.9 259 15.9
6 2085 199 89.4 23.2 13.8
7 2104 208 83.2 20.5 14.0
8 1988 198 81.0 20.0 12.5
9 1979 186 71.5 23.1 13.4
10 1935 184 71.1 20.2 12.7

(B) Normalized results using the observed TMA
values in Table 2 (A)

Order 2500 250 100 25 10
1 1.000 1.000 1.000 1.000 1.000
2 1.034 0.987 0.929 1.207 0.730
3 0.998 0.916 0.901 1.030 0.828
4 0.863 0.887 0.871 1.021 0.704
5 0.871 0.862 0.813 0.946 0.795
6 0.842 0.818 0.782 0.876 0.690
7 0.849 0.852 0.728 0.831 0.703
8 0.802 0.811 0.709 0.769 0.626
9 0.799 0.764 0.625 0.804 0.671
10 0.781 0.756 0.622 0.719 0.634

*All TMA values are normalized to the very first measurement

data.
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