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Rapid Determination of Nonvolatile Amines by LC/MS

in Food Samples
Naoki YOSHIOKA™® and Masashi YOSHIDA

Health Science Research Division, Public Health Science Research Center, Hyogo Prefectural
Institute of Public Health and Consumer Sciences, 2-1-29, Arata-cho, Hyogo-ku, Kobe 652-0052,
Japan

A rapid determination method of 4 nonvolatile amines, tyramine, putrescine, cadaverine and histamine in food
samples by LC/MS was developed. Nonvolatile amines were extracted with 0.1% formic acid aqueous solution. After
deproteinization with acetonitrile, the extract was diluted with 0.1% formic acid aqueous solution / 0.1% formic acid in
acetonitrile (1:1). The recoveries from sardine mince fortified with the compounds at 100 ug/g ranged from 88.5 to
103.5 %. The quantitation limits (S/AV=10) in sardine mince were 20 pg/g (tyramine, putrescine and histamine) and 50

pg/g (cadaverine).

I [XCHIZ

FREARLEDOMITACIE, T/ BThHOEAF VL
NELEFENTEY, ZNHLOEAF VTR T
A IVEAREICED B AX IV EART D, BEAX
AT L > TH R S U <, ZEICERT S &,
AL, 58, CAFEBEOT LIV —ERORERD S
Xz AN, ENTIEERZ IV AE0EMCLAE
FER AR 10 MFRRERAE L TV D D,

BEF OB AKX AT 5 I IEN Tl E S
TR, EU 07 A U A% CIIEEEENGHE S
THY, EEFKETHD Codex MM TIE, IR OVK
FERLEL ORI DONW T, JEHOEHEL LT 100 pglg, fikE

fERERL

*BIRIEERE (T 652-0032 17 i Fo i X5 HHET 2-1-29
ST SRR ARTE R AT SUET R e v 2 —
({235 7 5 ot | ] TN 1)

R OB FEEL LT 200 pglg DRESNTWA, B R
X 2 U OHHEICE LTI, ATEEIIR SN TR0
B EAERERRR 2T F Vs a T KRR T VA L
AT U EAWCTHEERME L, 8t HPLC % M5 ik
NEBEL LT ST 5.

AlEl, RESHTEE LT, TEEOAHE L TWDH 0T
HEIEBEL L, BRLTOR AX I ORI TEE
Batliz, £l-bexZ I Ak EREEC, 72 /B TH
ArFualy, U EORTAX= U bLEMTOREIC L
DERSNDOAERET I (FT7I0, hEARY UK
T RLvy) b ERZ IS E D FHEER A R S
LERMN®H D 90T, Zhb boabetg s Lz,

SIBIT, AOHEZRNT, EERNTEAELE T4
T L DHOFHI T K DR EFH] T OFEIK L EO R E
FMET 2 OREHIE L.



I A&

1. 3k
TRD T4 U DoHd .

2. RIS

FT I UEERE, Ly HRERE, AN
W, b A v TSR A T &
A=, BRHRRIET S o ofiE A Fig LR LT,

FAEUESL10 mgZ 0.1 mol/LEEREI AR L C50 mLE L
THEHERE 2R Lz, Zh 6 OEEFK ARG LT
50%7 % h=hU/LTHIRL, 1 pg/mLIBATEAERIKZ
fERLL 7.

7o, R (k) , i (mdiEik 7 v~ 77 7 H)
KOT® b=RU v (@A r a~ ~7Z 7 /) 13
JeRiEEE A v, v U Y7 ¢ L Z — (X Whatman f
Puradisc (PP#, 0.45 um) % Hu 7=,

3. HEE L OVIE S
& Agilent 1200 Series LC + 6210 TOF
BT v T< TIVRY »F Ascentis Express F5 (100
mm X 2.1 mm, 2.7 pm)
BEH - 77 b=k UL 0.1%FMKIAIE=45:55
0.2 mL/min T AIRE40°C FEAE: 1L
A A AEKR v 7 U —FEE : EST (Positive, 2000
V)
HEJ§ 7 A 213 Limin (350°C) 77 A #—J+77:60 psig
7T A E—EE 125V
EEA A

F7 3 miz138.0913, 7 ML m/z89.1073,
HHERY v m/z103.1230, B AH 2 m/z112.0869

NH»
NH
©/\/ H2N/\/\/ 2
HO

Tyramine Putrescine
N NH
H2N /\/\/\ N |-|2 (/j\/ 2
HN
Cadaverine Histamine

Fig.1 Chemical structures of nonvolatile amines
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Fig.2 Typical extracted ion chromatograms obtained from (A) sardine mince fortified with tyramine (1),
putrescine (2), cadaverine (3), histamine (4) at 100 pg/g, (B) blank sardine mince, and (C) 0.2 ug/mL
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Fig.3 Extracted ion chromatograms obtained from

remaining food sample of the case
Tyramine: (1), putrescine (<LOQ): (2),
cadaverine: (3), histamine: (4)
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