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Abstract: A method for the determination of histamine ( HIS)  tryptamine ( TRP) 2-phenylethylamine
(2-PHE) putrescine ( PUT) cadaverine ( CAD) tyramine ( TYR) spermidine ( SPD) spermine
( SPM) in animal-derived foodstuffs was established using high performance liquid chromatography-tan—

dem mass spectrometry. The samples were extracted with acetonitrileformic acid aqueous solution and
purified with strong cationic exchange ( MCX) cartridge. Without derivatization the eight biogenic a—
mines ( BAs) were separated by hydrophilic interaction chromatographic ( HILIC) column with the mo-
bile phases of 5 mmol/L ammonium acetate and methanol. The linearities were excellent in the range of
0.001 - 100 wg/L with the correlation coefficients above 0. 99. The limits of detection ( LODs S/N =3)

of the method were between 0. 001 wg/kg and 1 pg/kg and the limits of quantification ( LOQs S/N =

10) were between 0. 003 pg/kg and 5 pg/kg. The recoveries of BAs spiked in eight matrices were be—
tween 73. 9% and 106. 3% at the spiked levels ranged from 0. 003 pg/kg to 50 pg/kg. The relative
standard deviations ( RSDs n =6) were in the ranges of 5. 65% — 18. 6%. The method can meet the re—
quirements of the daily work for the determination of BAs in animal-derived foodstuffs.
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Fig. 1 Mass spectra of the eight BAs in product ion scan
a. histamine; b. cadaverine; c. putrescine; d. spermine; e. sper—

midine; f. 2-phenylethylamine; g. tyramine; h.

20

tryptamine.
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a. 2-phenylethylamine;

Fig. 2 Chromatograms of the eight BAs in MRM mode (50 pg/L)

b. histamine; c. cadaverine; d. putrescine; e. tryptamine; f. spermidine; g. spermine; h. tyramine.
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Table 2 Linear relationships limits of detection ( LODs) and limits of quantification ( LOQs) for the eight BAs

Compound Linear range/( wg/L) Linear equation ? LOD/( pg/kg) LOQ/( pg/kg)
Histamine 0.05-10 Y =49.32X +17954 0.9934 0.05 0.2
Cadaverine 0.001 -1 Y=52.25X +17171 0.9944 0.001 0.003
Putrescine 0.01 -1 Y =50.62X +17833 0.9962 0.01 0.03
Spermine 0.05-10 Y =47.60X + 18370 0.9946 0.05 0.15
Spermidine 0.05-10 Y =47.28X + 18003 0.9975 0.05 0.15
2-Phenylethylamine 1 -100 Y =43.74X + 18507 0.9922 1 5
Tyramine 1 -100 Y =49.29X + 15605 0.9982 1 5
Tryptamine 1 -100 Y =51.08X + 14982 0.9923 1 5
Y. peak area; X: mass concentration pg/L.
2.4 3
S 8 3 2.5
6 o 100
W50 V40 10
o 8 28
73.9% ~106. 3% | ~50 me/ke;
(RSD)  5.65%~18.6% . 0.01 ~5
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3 8 (n=6)
Table 3 Recoveries and relative standard deviations ( RSDs) of the eight BAs spiked in pork matrix (n =6)
Compound Spiked/( pg/kg) Recovery /% RSD/% Compound Spiked/( pg/kg) Recovery/%  RSD/%
Histamine 0.2 81.2 15.2 Spermidine 0.15 87.3 14.2
1 88.7 12.6 0.5 89.6 17.3
2 95.2 11.5 1 91.3 8.96
Cadaverine 0.003 73.9 18.6 2-Phenylethylamine 5 88.4 8.77
0.03 82.6 15.4 10 90.3 5.65
0.3 88.7 8.62 50 95.1 7.63
Putrescine 0.03 85.6 17.3 Tyramine 5 90.3 10.3
0.3 89.5 18.7 10 96.2 12.7
3 96.3 12.6 50 95.3 8.93
Spermine 0.15 85.2 8.96 Tryptamine 5 88.5 18.3
0.5 89.6 8.62 10 87.6 15.7
1 90.3 7.25 50 106.3 10.4
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