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An analytical method was validated for the quantitative determination of biogenic amines (BA) in agricultural products. Four agricultural foods,
including apple juice, Juk, corn oil and peanut butter, were selected as food matrices based on their water and fat contents (i.e., non-fatty liquid, non-
fatty solid, fatty liquid and fatty solid), and the precision, recovery, accuracy, limit of detection (LOD) and quantification (LOQ) were determined to
test the validity of an HPLC procedure for the determination of BA, including tryptamine, B-phenylethylamine, putrescine, cadaverine, histamine,
tyramine, spermidine and spermine, in each matrix. The LODs and LOQs for the BA were within the range of 0.01-0.18 mg/kg and 0.02-0.31 mg/kg,
respectively. The relative standard deviation (RSD) of intraday for BA concentrations ranged from 1.86 to 5.95%, whereas, the RSD of interday
ranged from 2.08 to 5.96%, respectively. Of the matrices spiked with BA, Juk with putrescine at the lowest concentration (10 mg/kg) exhibited the
least recovery rate of 89.63%. Therefore, the validation results fulfill AOAC criteria and recommendations. This method has been applying to analyze
BA in agricultural products for a total dietary survey in Korea. [This research was supported by a grant (13162MFDS049) from Ministry of Food and

Drug Safety in 2013.]
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Table 1. Linearity calculated by standard solution Table 3. Accuracy for the evaluated UV-HPLC methods in samples
; T — > . . Accuracy test (%), n=3 AOAC
sl Biogenic amines  Calibration range (ug/g) R Mattic C e . icy n). Ao
=0 Tp!) 25-1000 0.9906 rele Tp Phe Put Cad His Tyr Spd Spm )
| - 10 89.85 94.62 10190 9242 10090 9454 96.83 10289 80-115
L B-phe 25 - 1000 09917 AAPPIE Julce 100 95.84 87.87 94.20 98.35 9113 98.67 10055 10181 85-110
= (Non-fatty liquid group)
L Put 251000 0.9924 500 93.92 94.83 99.93 98.31 96.85 94.89 92.54 98.31 85-110
|| " . Tk 10 10827 10236 94.67 10958 101.89 10234 10948 10444 80115
- Cad 25 - 1000 09963 on-fatt i o , o 101.05 9839 10997 10211 10477 10192 10595 10244 85110
| Vg |45 [ s His 25-1000 0.9960 ¥ sohd group; 500 94.21 9635 10081 10181 98.21 95.92 99.11 95.09  85-110
== (1 | U ] | | | . Com ol 10 94.05 85.97 90.49 86.57 93.88 8485 86.60 9279 80-115
s i oo e e Tor 25- 1000 0.9978 (Fatty T sroup) 100 9034 90.83 9587 9410 9754 8902 9763 8790 85110
- - o = = Spd 25-1000 0.9980 1y auid group 500 93.05 94.83 99.13 94.41 96.14 100.23 91.83 100.97 _ 85-110
Fig. 1 Typical HPLC chromatograms of biogenic amincs Spm 251000 09974 Peanut butter 10 93.70 98.27 9971 99.66 97.55 89.87 9385 9029 80-115
in standard solution. 1, tr 22, pp : - ¢ o 0 (Fatty sold group) 100 96.32 91.83 96.24 10224 10060 97.86 103.71 9183 85110
3 ine: 4, cadaverine; 5,histamine; 6, tyramine; 7 e e Cad cverne His s 101.75 93.32 97.60 103.70 10177 9119 10206 10334 85-110

res ; T e i IR T, e Col e T R, Ty Gramie: S, s Spm, sy
spermidine; 8, spermine. - "
Table 4. Precision for the evaluated UV-HPLC methods in samples
B

D C ; Intra day (RSD, %), n=5 Inter day (RSD, %), n=5 AOAC
Matrix criteria

A c
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{“ i"" Joumm! !_ uge T Phe Put Cad His Tyr Spd Spm  Tp Phe Put Cad His Tyr Spd Spm %
— el
[ | e 10 458 544 357 263 590 420 419 399 422 544 357 457 515 541 415 540 <6
] o | 1 Apple juice )
o 100 366 380 335 359 239 282 252 284 392 380 335 3.68 327 322 394 354 <4
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(Non-fatty liquid group)

‘e oeom R o EEEETE 500 384 208 257 373 346 245 332 300 278 2.08 2.57 384 3.14 2.68 335 339 <4
- f—— 10 370 521 503 429 506 595 337 301 461 324 503 247 506 595 3.37 496 <6
Juk 100 369 359 328 248 365 345 318 258 340 359 328 239 365 345 318 3.50 <4
(Non-fatty solid group)
E F G i 500 275 349 212 363 3.65 390 285 381 223 349 378 373 3.65 390 285 3.63 <4

- - et | | 10 480 258 289 274 231 186 409 222 418 3.11 3.23 378 332 3.06 4.09 451 <6
| § v o e 4 Com oil 100 282 317 356 273 324 279 216 232 290 3.7 3.58 273 329 279 216 232 <4
i i | 1 (Fatty liquid group)
s = | | 500 270 273 225 240 188 219 317 220  2.90 273 237 240 3.19 264 3.7 275 <4
|
e fom ™ o 10 466 541 387 484 315 219 455 361 547 590 3.68 338 311 596 459 531 <6
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- - [ Peanut butter
- - o P s A s, e S T T P ST S .. (Fatty solid group) 100 256 3.53 211 348 2.88 248 285 3.71 336 3.14 3.17 348 288 244 3.11 3.94 <4

nm— Ay [t 500 3.89 334 297 302 328 320 329 247 3.02 334 2.61 3.02 328 3.29 3.75 3.55 <4

T ryptamine: Phe, [-pheny ey lamine: Put, prescine:, o cadverng: His, Wistamings Ty, tyramine; Spd spermidine; Spr. spermine.

Fig 2. Lincarity of cach biogenic amine that was evaluated using six concentration in the range 25-1000 mg/kg. A,

tryptamine; B, B-phenylethylamine; C, putrescine: D, cadaverine; E,histaminc; F, tyramine: G, spermidine; H, spermine.  _Laoie 5 Recovery for the evaluated UV-HPLC methods in samples

N C Recovery test (%), n=5 AOAC
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Table 2. LOD and LOQ values for the evaluated UV-HPLC methods in samples — 0 9478 %621 103.62 93.98 102.60 %.13 98.46 T0462 0115
Matrix LOD & LOQ i Biogenic amines (Nm"{:ﬁ;’lﬁémegmup) 100 100.73 9235 99.01 103.37 95.78 103.70 105.68 107.01 85-110

(hg/g) Tp)  Pophe  Put Cad His Tor Spd Spm 500 97.49 9844 10373 10205 10054 98.50 9606 102.05  85-110

‘Apple juice LOD 0.06 0.08 0.08 0.05 0.06 0.07 0.08 0.10 Tk 10 102.50 96.90 89.63 10375 96.46 9689 103.65 9887  80-115
(Non-fatty liquid group) LOQ 0.17 0.25 0.26 0.15 0.20 0.20 0.24 031 (Non-fatty solid group) 100 97.61 95.04 106.23 98.64 101.21 98.45 102.35 98.96 85-110
Juk LOD 0.06 0.03 0.03 0.02 0.01 0.02 0.09 0.08 500 95.50 97.66 10218 10320 99.55 97.23 10045 9639 85110
(Non-fatty solid group) L0Q 0.17 0.10 0.10 0.06 0.02 0.06 0.8 024 Com o 10 106.72 9755 10268 9824 10653  96.28 9827 10529 80-115
Comn oil LoD 0.03 0.06 0.03 0.03 018 001 0.08 007 (Faty liouid group) 100 97.12 9766 103.07 10117 10487 9581 10497 9451 85110

(Fatty liquid group) L0Q 0.10 0.18 011 0.10 0.06 0.02 024 021 500 96.49 9833 10279 97.89 99.68 103.93 9522 10469 85110
Peanut butter LOD 0.02 0.02 0.05 0.06 007 0.04 0.02 0.06 Peanat butter 10 9791 10268 10419 10414 10193 9390 98.07 9435 80115
(Fatty solid group) Lo 0.05 0.06 0.15 019 022 013 0,06 019 (Fatty solid group) 100 99.80 95.15 99.73 10594 10424 10141 10746 9516 85110

500 105.71 96.96 101.41 107.74 105.73 94.74 106.04 107.37 85-110

Tep rymiamine; Phe, -phenylethylamine; Pu, purescine, Cad. cadavering: Fis, Bisiamine, Ty, tyramine: Spd, spermidine, Spm, spermine

Top. typamine; Phe, p-phenylelhylamine, Pul, purescin; Cad, cadaverine; His, hstamine, Tyr, tyrmmin; SpA spermiding; Spm, spermie
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