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Deodorant activity of decomposed fisherboat harbor sludge and identification
of its effective compounds

Taiko Miyasaki!t, Keiko Kurose?, Yoshiki Sasano? and Jyutaro Kato?

Deodorant activity of decomposed fisherboat harbor sludge solution (DSS) was estimated and its effective
compounds were determined, because DSS has been experimentally used as a deodorant for foul smell in fish
market ground of the Fukuoka City Central Wholesale Fish Market, Japan. DSS used was obtained from an
aerated septic tank incubated with fisherboat harbor sludge. Color of DSS was clear with slight brown and
DSS slightly smells like mold. Filtered (0.45 xm) DSS (0.1 ml) was added to 0.5 ml of foul smell compound
solution in a sealed vial. The foul smell compounds tested were trimethylamine (TMA), dimethylamine
(DMA), propionic acid, butyric acid, isovaleric acid, dimethyl disulfide and dimethyl sulfide. The head space
gas was analyzed with solid phase micro extraction—gas chromatograph (SPME-GC) or solid phase micro
extraction—gas chromatograph mass spectrometer (SPME-GC/MS) system to estimate deodorant activity.
Deodorant activity was shown only against TMA and DMA. About 80 % of TMA in the head space gas for
50 ppm TMA solution in a vial was diminished quickly when DSS was added. High performance liquid
chromatography/mass spectrometer (LC/MS) and SPME-GC/MS analysis confirmed that DSS contained
myristic acid, lauric acid, palmitic acid, dibutyl phthalate or its derivatives, benzoic acid, 4-ethoxy-, ethyl
ester and so on. Concentration of myristic acid in DSS was about 5 ppm. Myristic acid (5 ppm) decreased
about 31 % of the head space TMA for 10 ppm TMA solution in a vial.  These results indicated that
myristic acid is one of the effective deodorant compounds against TMA in DSS.
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Table 1 Deodorant activity of decomposed fisherboat harbor sludge solution against

several foul compounds

Concentration
Compounds 10 ppm 50 ppm 100 ppm
Trimethylamine Effective Effective Effective
Dimethylamine Effective Effective Not Effective

Propionic acid
Butyric acid

Isovaleric acid

Not Effective
Not Effective
Not Effective

Not Effective
Not Effective
Not Effective

Not Effective
Not Effective
Not Effective

Dimethyl disulfide
Dimethyl sulfide

Not Effective
Not Effective

Not Effective
Not Effective

Not Effective
Not Effective

Decomposed fisherboat harbor sludge solution (0.1 ml) was added to 0.5 ml of foul

smell compound solution in a sealed vial(10 ml). The head space gas was analyzed

with SPME-GC.
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Fig.1

HPLC chromatograms of the decomposed sludge solution detected with a mass spectrometer (A) and a

UV detector (B).
996PDA and TMD).

(TIC) and chromatograph of absorbance at 210 nm are shown.

Filtered solution (20 «l) was applied to a LC/MS system (Waters 2690 system with
Column used was a CAPCELL PAK C18 MG (5 g#m 4.6 mm I1.D.x150 mm),
Shiseido Fine Chemicls Co., Japan with 50% methanol (0.3 ml/min) solvent.

Total ion chromatograph
TMD nebulizer, expansion and ion

source temperature were 100, 105 and 200°C, respectively.
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Fig.2

Total ion chromatograph of the decomposed sludge solution. Components of the solution were concen-
trated with two types of SPME fiber (Blue fiber; Supelco 65 xm, PDMS/DVD and Red fiber; Supelco
100 g m, Polydimethylsiloxane) at 40°C for 20 min. The SPME fiber was applied to GC/MS (Perkin
Elmer Turbo Mass System) with a DB-5 MS column 60 m X0.25 mm (J&W Scientific, USA). Most
of large peaks are siloxanes and fluoric compounds derived from SPME fiber. The largest peak of the
solution was myristic acid at 38.9min.
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Table 2 Detected peaks in decomposed fisherboat harbor sludge solution with

SPME-GC/MS

Retentio_n Area . Area . Compounds

time (min.) (Blue fiber) (Red fiber)
8.4 19859 *Si compound*
10.6 6062 *S1 compound
13.2 7346 Oxime
14.7 219 Unknown
15.9 6307 Unknown
18.7 1493 *Si compound
19.7 120 *Si compound
21.1 2439 *Si compound
22.1 413 *F compound*
22.3 247 *F compound
22.6 17452 *F compound
22.9 1337 *F compound
23.1 2254 *F compound
23.4 520 *F compound
23.6 409 *Si compound
26.2 82 *S1 compound
26.4 689 *S1 compound
28.1 174 *S1 compound
28.4 135 Unknown
28.5 2140 Unknown
29.1 3684 Unknown
31.2 200 *Si compound
31.5 2612 978 Unknown
32.6 480 *Si compound
32.8 1735 918 Bisphenol
33.3 1600 905 Benzoic acid, 4-ethoxy-, ethylester
33.9 2685 363 Lauric acid
34.1 1944 240 Benzopyran
35.5 112 *Si compound
36.3 355 *S1 compound
36.4 614 *F compound
36.6 34112 6693 *F compound
36.9 5006 1004 *F compound
38.9 43305 20714 Myristic acid
39.3 182 Bisphenol derivative
40.3 139 *S1 compound
42.0 *F compound
42.7 1315 1076 Unknown
43.7 680 Palmitic acid
43.9 688 434 Dibutyl phthalate or derivatives
45.9 257 447 Butyl phthalate
50.0 1538 Unknown
53.4 406 *Si compound

* derived from SPME fiber or septum.
*Si compound is siloxane or its derivatives.
* F compound is fluoric compound.
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Table 3 Deodorant activity of myristic acid against various concentrations of

trimethyl amine (% decreased)
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Decomposed sludge solution* 83 81 22 EERLCHMAT 248085
* not tested. 5, RNHOBEKED—>T

* not diluted original deodorant solution.

»H 5 TMA 2) BEh BT R

Trimethylamine solution(0.5ml) and myristic acid solution (0.1ml) were sealed

in a vial(10ml) and stayed at 40°C for 10min with shaking. The head space

gas was analyzed with SPME-GC/MS.
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