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Tab.1 Contents of amino acid nitrogen,total nitrogen and salinity

I H ltems 1 5% Fish sauce L% il Fish soy sauce 4l Light soy sauce
R IR A Amino acid nitrogen (g/100 ml) 0.994+0.018 0.896+0.016 1.323+0.023
4% Total nitrogen (g/100 ml) 1.600+0.017 1.620£0.021 1.710£0.025
Eh3 Salinity 27.22+0.21 14.35+0.12 16.27+0.16
22 HFEISREBONE ®2 ESEERAM (/100 g)
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Tab.2 The composition of free amino acids (g/100 g)

Amino acids Fish sauce Fish soy sauce Light soy sauce

Asp 0.572 0.574 0.506
Thr 0.276 0.188 0.194
Ser 0.234 0.200 0.229
Glu 1.103 1.851 4.632
Gly 0.332 0.273 0.225
Ala 0.425 0.351 0.234
Cys 0.089 0.126 0.076
Val 0.323 0.304 0.280
Met 0.124 0.048 0.053
lle 0.274 0.270 0.269
Leu 0.468 0.424 0.385
Tyr 0.051 0.073 0.094
Phe 0.202 0.170 0.188
Lys 0.520 0.356 0.257
His 0.057 0.104 0.104
Arg 0.073 0.073 0.206
Pro 0.237 0.252 0.196
Flavor amino acid 31.78 43.01 40.77
proportion(%)
Bitter amino acid 18.88 16.62 11.52
proportion(%)
Sweet amino acid 28.54 22.42 13.27
proportion(%)
( )
Essential amino acid ~ 41.50 31.22 20.01
proportion (excluding
tryptophan(%)

Total 5.270 5.638 8.126
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Fig.1 Response curves of the electronic nose to fish sauce,
fish soy sauce and light soy sauce
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The Quality Analysis of Fish Sauce and Fish Soy
Sauce using Electronic Nose
ZHAO Ling, LIU Qi", CAO Rong
(Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071)
Abstract In this study, we analyzed the qualities of fish sauce, fish soy sauce and light soy sauce

using the electronic nose. An electronic nose captured the flavors of light soy sauce, fish sauce and fish
soy sauce, and the information was assessed with principal component analysis (PCA), linear discriminant
analysis (LDA) and loadings analysis. The qualities of the sauces were then determined with the results
above together with factors such as amino acid nitrogen, total nitrogen, salinity and the content of free
amino acids. The results showed that fish sauce and light soy sauce were first-class products, and that fish
soy sauce was a super product. There were a variety of free amino acids in the three sauces. The contents
of threonine, glycine, alanine, methionine and lysine in fish sauce were higher than those in fish soy sauce
and light soy sauce. The content of flavor amino acids in light soy sauce and fish soy sauce was
significantly higher than that in fish sauce. This was because sodium glutamate was added into fish soy
sauce and light soy sauce, but there was no added substance in fish sauce. However, the content of
essential amino acids in light soy sauce was the lowest. The flavors in the light soy sauce, fish sauce and
fish soy sauce were complex. The electronic nose responded differently to the three kinds of sauce, and
the ten sensors of the electronic nose could distinguish the flavors in fish sauce, fish soy sauce and light
soy sauce. Sensors W5S, W1S and W2S had a relatively higher resistivity than others, and the W2S sensor
played an important role in recognizing the first and the second principal components. These enabled the
electronic nose to identify light soy sauce, fish sauce and fish soy sauce .The first and the second principal
components were the same in all three sauces, but the contribution rate of ethanol and nitrogen oxides was
different to the first and to the second principal components.

Key words Electronic nose; Fish sauce; Fish soy sauce; Light soy sauce; Quality
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