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R TR E AR D7 VR B VRS B RIS 5 B, i) ) 2K RN 52 PR KRR (DR SR U S8 S L st K) RS in 0.1
0.5. 1ng -« mL'fY DPDARMEA, XHIE. oo & 3 bR A UEF T P4 70005 30, AR Hhg e 1 A5 ]
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2.98%~10.41% , FEWIZ T35 R MERTBE SRS B 0, IS SRAL T 5E
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Table 2 Recovery and relative standard deviation

P JA5 0.1 ng - mL- AR JINFR 0.5 ng+ mL~ I JNA% 1 ng- mL R
/% ARAXTRR AR 22 /% [l 1% AR B AR 22 /% [ /% AR 25 /%
#lizk 64.33 2.32 67.28 4.09 65.16 2.97
SLPRAKEE 55.08 5.74 59.25 10.41 56.96 2.98
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WE(0.97 ng - mL ) E B & TEAKI5I0.15 ng - mL7). HILED, (5541 Al2 A4 SRR RN 2
G ZAETAEYA T2, HAL2WKE SR ST RNIESHE K, F50 1 AL2 R wft
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Detection of AI-2 signal molecules of quorum sensing in biological nitrogen

removal processes by pre-column derivatization-solid phase extraction-high

performance liquid chromatography with fluorescence detector
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Abstract To reveal the mechanism of quorum sensing in biological nitrogen removal processes, a method using
pre-column derivatization, solid-phase extraction and high-performance liquid chromatography with fluorescence
detector (HPLC-FLD) was established for quantitation of AI-2 signal molecules. The samples collected from the
reactor and filtered through 0.45 pm filter membrane, then were reacted with amino-sulfonic acid to mask nitrite
and derived with 2,3-diaminonaphthalene(DAN). The derived products were extracted and concentrated by solid
phase extraction (SPE), and then determined by HPLC (C18 column, 4.6 mmX250 mm, 5 pwm) with fluorescence
detector (excitation wavelength and emission wavelength were 271 nm and 503 nm, respectively). Gradient
elution was carried out by acetonitrile and water (containing 0.1% formic acid) as mobile phases. The results
presented an excellent linearity with the concentration ranging from 1 to 200 ng+mL™', and the detection limits
were 1 ng + mL™". The recovery ratio of sample ranged from 55.08% to 59.25%, with the relative standard
deviations of 2.98% to 10.41%, respectively. This method provided an effective analytical method for
quantitation of trace signal molecule AI-2 in biological nitrogen removal processes.

Keywords biological nitrogen removal; quorum sensing; autoinducer-2; high-performance liquid chromatography
with fluorescence detector (HPLC-FLD)





