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A portable laser Raman detector used for detecting
illegal additives in condiment
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Abstract: Aiming at on-line fast detection of illegal additives, a portable Raman detector, consisting of
785 nm wavelength laser, spectroscope, focusing lens, glass filter, spectrometer, spectral analysis
software and portable computer etc. , was developed based on laser Raman principle. The focus light
path and gathering light path were designed. Then the spectral analysis software was designed for ac-
curate analysis on overlapping peaks of Raman spectrum by using the immune genetic algorithm and
the particle swarm optimization algorithm. Subjected to silver ion Raman fortifier and matching agent,
the mixed solution of 1X10 °® Rhodamine B and Basic Orange II was detected by the portable Raman
detector experimentally. From the Raman spectrum signals, the illegal additives with overlapping

peaks were identified. The instrument can effectively separate overlapping peaks of Raman spectrum
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with the measurement resolution ratio of 2. 3X 10 ? and detection time including simple preparation

and preheating of instrument lower than half an hour, which can provide assistance for food quality

supervision departments,

Key words: spectral analysis; laser raman; condiments; illegal additives; overlapping peak separation;

rapid detection
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Fig. 1 Schematic diagram of laser raman spectrometer
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Fig. 2 Structure diagram of laser focus system
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Fig. 4 Structure diagram of collection system
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Tab.1 Raman shifts of Rhodamine B, alkaline orange Il and methanol
70513 i & 4 B
Z T B 619 1073 1196 1275
TR e el 803 917 999 1150 1181 1272
FH 1016
% FHE B 1350 1506 1646
TR E el 1290 1378 1594 1619
FH 1438 2845 2961
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Fig. 7 Flow chart of immune genetic algorithm
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