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Prevention of Musty Odor (TCA) Migration into Foodstuffs (1)

Development of a Quantitative Determination Method of the Substances
Related to Musty Odor(TCA,TCP)and a Survey of the Contents of
the Two Compounds in Wooden Pallets and Corrugated Cardboard Boxes

Aki BANBA®, Ayako NISIHATA®, Ryoichi TAJIMA®, Takanori MINE®,
Teruo AMACHI®*, Masahiro MASUDA"**, Tetsuo IZUMI***

An analytical method was developed for a simultaneous determination of the two
substances related to musty odor, 2,4,6- trichloroanisole (TCA) which causes musty odor in
wood and paper used for packaging materials, and 2,4,6-trichlorophenol (TCP) which is the
precursor of TCA. Detection limits of TCA and TCP were 3.3 and 4.6 ug kg respectively,
and the standard deviation percentages for repitition analysis were 3.5% in both cases.

Then, this method is applied for the detection of the TCA and TCP in wooden pallets and
corrugated cardboard boxes. The frequency of TCA detection from both wooden pallets and
corrugated cardboard boxes has become higher recently than about 10 years ago. On the
other hand, the frequency of TCP detection has become lower than the past from wooden
pallets and has remained almost the same from corrugated cardboard boxes.

Keywords : TCA, TCP, Musty odor, GC — MS, Simultaneous determination, Pallet, Cardboard
box
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Fig. 1 Convertion of TCP to TCA by fungi
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Table 1 Conditions for GC —MS analysis of TCA and TCP

Model : Shimazu GC - 14A + QP2000GF

Column : HP—1 (1.5m X 0.53mm X 2,65 g m) + DB — FFAP (30m X 0.32mm X 0.25 £ m)

Temprature : Column 50C->15/min—>200°C (7min) —15°C,/min—>230°C (5min)
Injection 60°C (0.1min) —>30°C/min—230°C (18min)
Ton source 250°C

Cooling air : 0O.1sec. off, 24min. on GAIN :35

Inject. press : 0.5kg/cm? Sampling rate : 5 points,/sec

Sample volume : 1 g1 (on column injection)

Solvent cut : 5 min

Aquistion time : 8~11 min (ionset 1), 11~13 min (ionset 2)

m/z : (ionset 1) 197 (for TCA), 188 (for TCA —1IS)

(ionset 2) 196 (for TCP), 208 (for TCP —IS)
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Fig. 3 Comparison for the separation of TCP isomers on DB —WAX and DB — FFAP capillary columns
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Fig. 4 Separation between TCP and the interfering substance on DB —WAX and DB — FFAP
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Fig. 5 Mass chromatogram of the extracts from a cardboard box for the TCA and TCP determination
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Table 2 Internal standard candidates for TCA and TCP analysis

Materials MW. b.p(C) R.T.(min)* m/z
2-Bromoanisole 186 223 7.55 188, 186, 143
4-Bromophenetole 200 233 115 200, 172
4-Chloro-3-methylphenol 1426 235 13.06 142, 107
4-Chloro-3,5-dimethylphenol 156.6 245 14.50 156, 121
4-Bromo-2-chlorophenol 207.5 232~235 10.80 208, 206

*On a DB- WAX column.

Table 3 Interfering concentration of the constituents of
the corrugated cardboard paper to the internal
standard candidates on GC —MS chromatogram

Internal standard candidates Interfering concentration

2-Bromoanisole 1.0 (ng/g. m/z: 188)
4-Bromophenetole 1.0 (ng/g m/z: 200)
4-Chloro-3-methylphenol 36.0 (ng/ g m/z:142)
4-Chloro-3,5-dimethylphenol 30.0 (ng/ g m/z: 156)
4-Bromo-2-chlorophenol 3.0 (ng/g. m/z:208)
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Fig. 6 Procedure for the preparation of GC — MS
samples from wood and papers samples
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