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Abstract

Headspace gas chromatographic technique with nitrogen phosphorous
detector (HS-GC-NPD) and HP-FFAP capillary column, were investigated for
freshness determination in fish and shrimp samples by analyzing dimethylamine
(DMA) and trimethylamine (TMA). A capillary column (a 25 m x 0.32 mm i.d. x
0.52 um film thickness) was used for separation. The optimum GC-NPD conditions
were investigated and are as follows: flow rate of carrier gas (helium gas) 3 mL min’!,
injector and detector temperature 120°C and 220°C, respectively, column temperature
programming 120°C increasing to 160°C with the temperature ramp rate of
30°C min” and kept at final temperature for 1 min. The optimum conditions for
headspace technique are equilibration times 20 min, equilibration temperature 70°C,
phase ratio 2, vial size 10 mL and 1.5 g of Na,CO; was added in sample for
increasing sensitivity of the analytes.

At optimum HS-GC-NPD conditions the limit of detection were 2.7,
0.30 ng mL"’ for DMA and TMA, respectively. The linear dynamic range were
2.7x107-250 pg mL™' for DMA and 0.30x107-50 pg mL" for TMA with a coefficient
of determination (R?) greater than 0.99. Excellent precision was obtained with relative
standard deviation (%RSD) less than 4%.

The proposed method was applied to test DMA and TMA in Indian
mackerel, Sea bass, Giant tiger shrimp and White shrimp samples. The recoveries
ranged from 53 to 70% for both analytes with %RSD less than 11.8% (n=5). The
concentrations of DMA and TMA in these samples were in the range ND-7.69 mg per




100 g by matrix match calibration curve. These are acceptable since they are less than
the EU acceptable quality and safety limit (TMA, 12 mg per 100 g).

The proposed method showed advantages over the conventional
method i.e,, rapid and simple, small sample size, solvent free and cost effective for
freshness (DMA and TMA) analysis in seafood and can be applied for freshness

determination.
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