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NATHEHC BAs 9 FH ZEWF 5T 0], 4@ 44 K ok
(MNPs) . % 5 £ B, COFs. 4> T El i B & W
(MIPs) 33 S 357 24 1) W B A4 A ACEAT KA bE 3R THT
AT I Y Y LA g A, T HL BE R AR AR E P
Gt A A W e B 4 B RN Al Ak T B A AR G
I FH A5
2.3.1 AT B KRB o HE AR F I

MNPs EA5 KA L2 i BURN 5 1 1% B 66 7, (3
SRR R BL T MNPs 1R 25 50 T iR 14, S 80%
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IR 2 Be 1k B9 7 Pk 94 K R F (Fe;O, @ APBA
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PREC, RPN AR T 20 TR Ak P VA R IR L AR
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FHAE RS 45 DL I BAs i A= [l 64T, AN AR
B135 s, 9 HAG HBRAE (0.059~0.073 pge L=, [A]
R (92,3 %6 ~ 109 %0) FIKE % B (RSD /N F 5.9%0)
B AR EME (TR E M A 10 0O . FIL, 3Tk
MR DSPE J2& — P b s | 5 5 5 23000 i Ak 2 47
AR ILFE T BAs (55 Maifb 2t T —F R
UL BEEE AR
2.3.3 A TFRMNAIE RG> HE D ER
SR il £ T — Fh A A ML SR (CSTF-
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AR AT A5 5 4R R R S RO -
FREC B 1k (HPLC-MS/MS) BEAT R, &5 R %
L, CSTF-COFs ‘B 441 B X BAs 1) $1 Bt 72 A Y
BRI (2 min) , 17 H [BTBCR 55 (80.1% ~107%)
IR, WANG 455 I A #il 19 COFs #2 AR
HR ) SR A 225 5, B IS T 5 90 (RN B0 1R
VR W VE R . R ] HPLC-FLD #EA7 4600, %07
PAREUAS 8] 24 10 min, [ R 86.3%0 ~115%,
M2 BT COFs iy DSPE ELAT #AE B SRR
A R AR TR BAs BB Analifb iRt T
2%,
2.3.4 A THFHEReme s B mER
LULINSKI %5 il 4 T —Fl i 1 43 F Bk 3
A (MMIPs) Wz BRI v i) 6 Jie » R A 2
- TS (LC-MS/MS) AT AN . 2% 7 2% B G
FRZ54 0.033 mge L', BISCRIIE N 89.0%, [RIEE
H1, ZENG 2555 il 46 17— Fh MMIPs, Fifi J5 3 i
MMIPs F1 BAs 2 ] (4 &8/ W BfE AR ) BAs,
JFRH HPLC-FLD #1745, 255 & 8, BAs (1 [1]
MeR A 93.2%~113% ., 7E3:F MMIPs (1) DSPE
H, MMIPs %28 90 160 e 250 B A ik & T i &
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P S R B SR AR S A L
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DANIEL 27" 3% FH 36 40485 F 3k 58 16 3% 12
(CE-MS/MS) 6 U "L775 1 4 25 75 A9 BAs., %07
TEME — A T AL B B RO R R 20 i i o
(PVPP) W B Hh iy i 2 Ak A 40, i L4 B [a] 4
(3 min) K HFBRAE (1 ~2 pge L7, MR
(87.0%~113%) , A BAs AyAG M H2 L T —
FPAR Gy i) SR . SR ER TS LA S B R DA KR
WyRE S B T N4 2%, % BAs BOUERfE BT
R HE— 5 2 SRR T 3% 05 vk i 1 S

3 KA E

FIRT BAs BAGI )7 i A 55 0H (3 -5 S
B CLC-UVO P W AH 8 3% -9¢ O 2 W % (LC-
FLD) #9005 e A 2 4 25 (ECD) | CE-MS/
MSEM] . GC7MS[39./10«12,/13] . Z% )% @ _‘LgE]ﬁ \72 (TLC)[SSJ .
HPLC-MS/MS (5{ & LC-MS/MS., UHPLC-MS/

MS) [20-273150-521 kg e e 45 A £ 33 1 (UPCC) P 45,
LC-UV Fl LC-FLD 45 fii 2., {H 2 A Sl 75 210
AAl, O e 25 R T R A 25, ECD % R R
1o PR TR FUR IR S 5 A 5 2 B AR 5 ) A5
ST B4 BAs B R T — & AT &
P, CE BA 7 BRCR B 7 AR AR I s, (A2
AL YR E A CE K, i — o5 45 AT AL BB R
R T W AR Ak . GC-MS B RAEEE &
S B TG R SR L i 0 25 2 4 2 L T 5%
Wl BAs (9 WERA BE AT R BRE . TLC /] DA 343 25 A
W5 Z2 70 BAs, SR A 26 25 ) e 5 B A AR AL B 1
T EAE S I AE R 2% B2 K. HPLC-MS/MS
BRI B Bt (HUR A Py JoRe i 2k RT3 4y
4 FFR 5 BAs, UPCC #ird & 5t 5 JORAG (H R
DL S AR AN /D B A AR i sh A B SRR )
BB (A1 L 2 B 0% i L R U = AP
KA HERRC HPLC-MS/MS J A ARSI AN [7] 35 Joi A=
PINEH FREAR . 36 1 B2 T A Wi ) i A B AR
FVRTIN J7 %

F1 EYREOETAER ARG E

Tab.1 Pretreatment techniques and detection methods of biogenic amines

PHC S0HT
R AT APAbEIEAR KA R HH PR i E;:EI‘EJ/ s a] / 2%
= e " e S ek
min min
. 0.25~ 90,2~
MLy OA.TRY.PHE ILsDLLME HPLC-FLD B 1 4 [29]
50 pgel ! 116
EA RN L5
o HIS, TRY. TYR, PUT, UHPLC- 0.3~ 79.0~
I U UAD-DLLME B 1 10 [26]
CAD.PHE.SPM.OA MS/MS 0.7 pg-L ! 126
Bt
ZEfit £ [ (L-DOPA) . DA,
NE. E. 3-H & 4 B Mz (3-
MT) . 3-H & 3 2= I b IR
E(NME) , 3-H &3 5F LR
£ (ME). = B L & ®
(DOPAC) . DL-3, 4-— ¥ 3t
AR (DOMA) \DL-3,4-— .
FUR 5L 3 — B (DHPG) . i UAD-DLLME UHPLC 0.1~ LT 1 16 [27]
. R ! - MS/MS 10 pmolL ! 105

FER (HVA) 5B Bk iR
(VMA) 4-F55E-3-H A SR
2 (MHPG) .5-HT. 55
FE5|WE-3- 2,18 (5-HIAA) &
AR (Glw, v& & T ]’
(GABA) \H& R (Gly) . R&
ZIR(Asp)

e 343 -



A BILigis-IEZ0/H BRI 5 2 0 e L R T o (O R

15D
$REL S3HT
FESR SHT RIALHEEAR KR K 4 R ik FfiE]/ BsffE]/ 2%
= ALA A 0 ¥
. %=/ % T Sk
min min
. 0.39~ 81.0~
i3 HIS.PUT.CAD ILs DLLME  HPLCFLD 1 25 [30]
0.91 mgekg 109
3-I[WEN R (IPA) . 5-HIAA,
AT (Ach) . 5-HT, DA,
UHPLC- 0.05~ 72.7~
N E.HVA .GABA JH#8(Cho) . ILs-DLLME MS/MS 4.8 peel ! Lo 484 45 [31]
NE. -1 (Tau) , L-75 22 o oo et
(Ala) \Gly.Glu,HIS
1.3~ 93.2~
) TYR.PHE, HIS, TRY.SPD, 3.9 pgeLUF 103 FlI
R £ A MILs DLLME HPLCUV /% 0 17 [3]
SPM 1.2~ 94.5~
3.8 pgekg ! 102
0.25~ 82.0~
St TRY.HIS.TYR.DA DESDLLME HPLC-DAD - 6 15 [36]
0.50 ng*g™" 93.0
78.5~
CAD, PUT, HIS, TRY., MCM-T-H- 1.1~
R GC-MS 1230746~ 30 25  [39]
TYR.PHE SPME 26.8 pgol.!
118
I 3D-COF- 0.01~ 87.3~
A PHE.TRY GC-MS B 30 17 [40]
SPME 1 pgel! 117
271~ 78.6~
i [y PUT.CAD ZIF-8-SPME GC-MS B 15 173 [42]
33.2 pgel ! 104
" B 91.6~
BEgEAEEtT  TMA,TEA ZIF-8-SPME GC-MS 1 pg L} 0.1 5 14 [43]
Fe,0,-g GO- '
0.009~ 98.6~
gl HIS.CAD,PUT,TRY e-RAFT- HPLC-UV 15 10 [47]
0.017 mgeL ! 104
DSPE
Fe, O, @
2.0~ 92.0~
NG NE.E.DA APBA NPs-  HPLC-ECD B 5 10 [48]
7.9 pgeL 108
DSPE
i . TYR., PHE, HIS, TRY. 3D N-MPCSs- . 0.059~ 92.3~
T RN HPLC-UV B 2.25 18 [49]
SPM. SPD DSPE 0.073 pgeL ™ 109
HIS, SPD. E. TYR. SPM,
. NE. DA, TRY. PHE, CAD, CSTF-COFs- HPLC- 0.03~ 80.1~
EAR(] . - 2 6  [50]
PUT. 5-HIAA, DOPAC, DSPE MS/MS  5.18 pgeL ! 107
HVA
NE.E.DA, 5% 5 5§ I g % 0.31~ 86.3~
N #ARLRE COFs-DSPE  HPLC-FLD B 10 25 [51]
(IP).5-HT 0.54 pgeL ! 115
e TYR MMIPs-DSPE  LC-MS/MS 0,033 mg+L ™' 89.0 5 5  [52]
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. /% O ik
min min
4.2~ 93.2~
N’ NME.ME, 3-MT MMIPs-DSPE  HPLC-FLD 8 12 [53]
9.6 pgel.”! 113
SPM. SPD. PUT, CAD., HIS, 1~ 87.0~
ML 1] A4 7 PVPP-DSPE  CE-MS/MS 3 10 [54
I PHE.TYR.TRY / 2 pgel ! 113 [54]
} 0.6~ 89.0~
AR} CAD.PUT.HIS.TRY PVPP-DSPE TLC - - —  [55]
0.7 mgeL™! 110
SPM. SPD. CAD, TYR. 21~
R LLE UPCC-UV — 10 65 [56]
PHE.HIS, TRY 67 ngeL !

4 HBEERE

AR, 98 N B TF & T 22 Fp 36 397 AL 51
(ILs . DES) SUHT RN B A4 8 k3644 8. COFs . MOFs.
MNPs. i F A1 8L MIPs, PVPP) B4 Rij &b B 5 ¥, -2
BTN T S A AE PR S BAs 193RI, S5
A 0 A LS 7R R B0 P T AL BB AR L, JE T 7
VA R 8 T TR R R A e P T Ak B R B PR
R LT M. X BEHTA BB R B LA
TRIRARSZI . (1) 7 TP T R8T T B A4 Ak 5 A4 e
Z B meme SRR U SR B K AH B DA K i AR
FH 30T BAs BYmR80W B s (20 BRI AR R Y L
FIFN BAs B W BHEAE T 240 B o5, 1 LA
BEESFRRE . AT AR ST 2200, SR T35 AU 7
BT IR SRR R RIS B RIRAFAER LA R AR -
(DX PR e pH F AR AR 238 50 A BE PRI
FR AR B B AZ B, FECE TR R IR I 5
S ABLT R B N FH BB AN A 5 (2) AR 22 P A 5%
() BAs(BIFP ol 22 Ff) 18 AT HE ST 1 /8 AORE S RiTAL
P55 B A FH U R T AR Ak 5 9 IXURS: T
1M 38 3 TS SR T R B AR5 A R LA I 4B 1
PS5 FAAR RSN R AN Bl 5T, B i LX)
AEPIRE S BAs AOREBEPE R E  F T 05 AU PE A
SEAE TR A K R EE 1],

H I £ A PR i i BAs IR Oy 1k 45
DB, 7E SR 07 FH R AT MR AR it e A R S 6 = A
VERRA A T . (HR Bl AT a R 5 oK AN
PETE ST PR R Ak R HER Y BAs Kl vk
S Y], PRI R 5 o3 PR e R SRS DA e i e Y
I MR ARG A G B A R S BAs & B
G0y 0 (1 (T E WS === sl B N S BRI N IS L e s N i)
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Research Progress of Rapid Accurate Detection Methods of Biogenic Amines

CHEN Haixin' , KONG Xiangyuan’, KONG Lingcan'**"
(1. School of Public Health , Nanjing Medical University, Nanjing 211166, China ;
2. Qufu Hospital of Traditional Chinese Medicine , Qufu 273100, China ;

3. The Affiliated Wuxi Center for Disease Control and Prevention of Nanjing Medical University, Wuxi 214023, China)

Abstract: The traditional quantitative assay methods of biogenic amines suffer from many pretreatment issues such

as long assay time, low extraction efficiency and large solvent depletion. To address these issues, the rapid, accurate and

green pretreatment technologies (such as dispersed liquid-liquid microextraction, solid-phase microextraction, and dispersed

solid-phase extraction) s the subsequent detection methods and their research progress in the past decades were reviewed,

and the outlooks on the application prospects of these technologies and methods were also presented (56 ref. cited).

Keywords: biogenic amine; rapid accurate pretreatment; detection; review
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