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ABSTRACT Objective: An efficient analytical method for the quantitative determination of 5-hydroxyindoleacetic acid (5-HIAA) in
human urine by ultra-performance liquid chromatography (UPLC) - tandem mass spectrometry (MS/MS) was developed. Methods: The
artificial human urine UR-N-CONTROL LEVEL 2 NP was used for calibration curve preparation, artificial urine and natural urine were
used for quality control samples preparation. 5-Hydroxyindoleacetic acid-d5 (5-HIAA-d5) was used as internal standard, urine samples
were diluted with acetonitrile. The supernatants were detected by UPLC-MS/MS. Separation was carried out on a Waters HSS T3 analyti-
cal column (100% 2.1 mm, 1.8 wm). Mobile phase consisting A: 2 mM ammonium acetate (containing 0.02 % acetic acid ) and B: ace-
tonitrile (containing 0.02 % acetic acid). Gradient elution using the proportion of mobile phase B ranged from 5 % to 100 % in 2.5 min at
a flow rate of 0.5 mL/min. The column temperature was 50 C and the injection volume was 3.0 wL. The electrospray source and nega-
tive ion scan were used. 5-HIAA and the internal standard (5-HIAA-d5) were monitored at m/z 190.1 146.2 and m/z 195.1 151.0, respec-
tively. Results: The linear calibration curve was observed in the concentration range from 0.0500 to 50.0 pg/mL, with the r = 0.9948.
The lower limit of quantification was 0.0500 pwg/mL. The accuracy (intra-assay and inter-assay) for 5-HIAA was between 89.3 % and
99.8 %, with the precision (CV) < 8.4 %. The mean recoveries ranged from 100.3 % to 102.3 %. Conclusions: The method is proved to
be highly selective, sensitive and rapid. Artificial urine and natural urine are no differences in quantitative analysis. They are suitable for
determination of 5-HIAA in human urine.
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Table 1 The screening results for nature blank human urine concentration determination (n=6)

Lot Number 1 2 3 4 5 6
Mean Concentration (pg/mL) 0.754 2.24 1.09 542 2.12 1.38
SD 0.0196 0.0527 0.0763 0.143 0.0652 0.0207
RSD (%) 2.6 24 7.0 2.6 3.1 1.5

Note: Lot 2 blank urine sample was used as the MQC sample, concentration is 2.24 pg/mL.
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A1 Chromatogram of 5-HIAA detection channel in blank artificial urine
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C1 Chromatogram of 5-HIAA detection channel in artificial urine sample

with ULOQ concentration no internal standard
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A2 Chromatogram of 5-HIAA-d5 detection channel in blank artificial

urine sample

1.6e5 5-HIAA-dS

Intensity, cps

0.2 04 06 08 10 12 14 16 18 20 22 24
Time, min

B2 Chromatogram of 5-HIAA-d5 detection channel in blank artificial
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C2 Chromatogram of 5-HIAA-d5 detection channel in artificial urine

sample with ULOQ concentration no internal standard

B 1R MR I E: (Al)ZSAATREHERS S-HIAA @i E,(A2)=A ATREHESFR 5-HIAA-dS
‘i%E, (B MNE MR EB ATIRBEH AT S-HIAA @ifE, (B2 L& AR EB A TRKERP S-HIAA-AS BiEE, (C1 L& S-HIAA
ULOQ iRE( A& MR ) WA LRSS 5S-HIAA @iEE, (C2){XE 5-HIAA ULOQ iR B ( A& MR M A TR ARG P 5-HIAA-dS @igE
Fig.l1 Chromatograms of selectivity evaluation. (A1) 5-HIAA chromatogram in blank artificial urine; (A2) 5-HIAA-d5 chromatogram in blank artificial

urine; (B1) 5-HIAA chromatogram in blank artificial urine with internal standard; (B2) 5-HIAA-d5 chromatogram in blank artificial urine with internal
standard; (C1) 5-HIAA chromatogram in blank artificial urine spiked with 5-HIAA at the ULOQ without internal standard; (C2) 5-HIAA-d5
chromatogram in blank artificial urine spiked with 5-HIAA at the ULOQ without internal standard.
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Fig.2 Chromatograms of carryover blank sample
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Table 2 Precision and accuracy of 5-HIAA QC samples in human urine

Theoretical Intra-run Inter-run
Intra-run Intra-run Inter-run Inter-run
Analyte Concentration Mean Calculated Mean Calculated
) CV% Accuracy% ) CV% Accuracy%
(png/mL) Concentration (pg/mL) Concentration (pg/mL)

5-HIAA 0.0500 0.0467 1.9 93.4 0.0499 5.6 99.8

0.150 0.134 8.4 89.3 0.136 7.0 90.7

224 2.18 2.0 97.3 2.10 4.0 93.8

40.0 38.5 7.3 96.3 38.5 44 96.3

2.5 BRI
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