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Determination of 3 kinds of ethanolamines in fruits by dispersive solid-phase
extraction-high performance liquid chromatography-tandem
mass spectrometry
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[Guangzhou Inspection Testing and Certification Group Co., Ltd., National Quality Inspection and Testing Center for
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ABSTRACT: Objective To establish a simple and rapid analytical method for the determination of
monoethanolamine (MEA), diethanolamine (DEA) and triethanolamine (TEA) residues in fruits by dispersive solid-phase
extraction-high performance liquid chromatography-tandem mass spectrometry. Methods  The samples were
homogenized, followed by ultrasonic extraction with ethanol, after the primary secondary amine (PSA)+C,g dispersion
purification of the extractive solution, the samples were separated using an Accucore polar premium (100 mmx4.6 mm,
2.6 pm) chromatographic column, and gradient elution was performed using 5 mmol/L ammonium
formate-acetonitrile as the mobile phase, and the samples were detected under the electrospray positive ion multiple

reaction monitoring mode, and quantified by external standard method. Results The linear relationship of MEA,
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DEA and TEA were good in the range of 10.0-1000.0, 3.0-1000.0 and 1.0-1000.0 pg/L respectively, the correlation
coefficients were greater than 0.996, the detection limits of MEA, DEA and TEA were 50.0, 15.0 and 5.0 ug/kg

respectively, the quantitation limits were 150.0, 40.0 and 15.0 pg/kg, respectively. The recoveries of the 3 kinds of

ethanolamine compounds at high, medium, and low concentrations were 79.4%-102.1%, and the repeatability

precisions were 1.4%-9.6% (n=6). Conclusion This method is simple, accurate, sensitive and rapid, and suitable

for the determination and confirmation of MEA, DEA and TEA in fruits.

KEY WORDS: fruits; ethanolamines; high performance liquid chromatography-tandem mass spectrometry;

dispersive solid-phase extraction
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A RA A, OBk (SEBE 98.7%) . — & TR (4 B
99.5%)(ZE [E Chem Service Inc.2y Fl)o

NG, WEE, NER(ERELE, T5E Merck AF]);, JE(fA
&%) . N-NEEZ i (primary secondary amine, PSA)., Cig( |
LG IR A IR A Al); RR((IE9%, 56 Sigma 24
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YRR BRA R, MR (a5, HgERTh T AR R
A RRZAF]); 0.22 pm JEJE 66 IR E T HYE SR A A R
AAD); AR R Milli-Q Z B FoK & A gmidr il 4
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1.2 UHF5EF

Exion LC-AB Sciex Qtrap 5500 plus 125380 HH (2,15 -
BRI (3 AB SCIEX A H]); Milli-Q 28 T /K &4 2%
(3£ Millipore 23 wl); 3K15 =i 2.0 HL(SEE Sigma 22 H]);
MS3 basic Vi iR G # (75 E IKA 23 H); KQ-500DE B %i#
AR P BE A (R LT A AR A BR A FD); Accucore polar
premium A IEH[100 mmx4.6 mm, 2.6 pm, FEER i
JRBHE (P ED A BRA F.
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% 0.1 mg), FIMAUKEMIFEA 2 10 mL AR RIE T,
Tt BB B 240K 1000 mg/L FBARRAE AR . 20 BB B
TE R PARRAG U, R T A 10 mg/L TRAR R A1, 4 °Cbt
SEORATE, I FH Bt O 20 MRS R BT 5 VR B A s 1AV
132 Hsara

FREBUA TS /K AR 5.00 g CRERIZE 0.01 g)F 25 mL
ZEHH, A 15 mL JOK Z B, W€ 1 min, #8575 $2H
15 min, REERMIK ZEEEE % 25.00 mL, B 10 mL ¥
T LY, L6000 r/min B 5 min, SRJFH 1 mL
FIEWBIINA 12.5 mg PSA £ 12.5 mg C,g, iRiEIR 1 min
J& B4 10000 t/min #.0> 2 min, b 0.22 um JE 5 66 3
&5, it HPLC-MS/MS & .
133 &#4%t

% FE: Accucore polar premium (100 mmx4.6 mm,
2.6 pm); WA A Jy 5 mmol/L FREE, BN, VRIikLRE
0.0~6.00 min 75% B; 6.01~8.00 min 90% B; 8.01~10.0 min
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F, 5% 2% B, B (electrospray ionization, ESI)IF & FHz;
HLIBE S5 HLHE 5500 V; 5 FIRIRTE 550 °C; LA %1 50 psi:
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B Wl (multiple reaction monitoring, MRM)X; 3 i 2,
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Table 1 Mass parameters of 3 kinds of ethanolamine

compounds
H b BT THET FEHRIE R RE
(m/z) (m/z) A% /eV
MEA 62.1 44.0",29.1 80.0 15.2,36.9
DEA 106.2 88.0°, 70.0 80.0 15.0, 18.2
TEA 150.2 132.17, 88.0 80.0 18.3,22.0
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Fig. MRM chromatograms of the 3 kinds of ethanolamine
compounds (50.0 pg/L)
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FEHREUEA AR BOCR, KRR BT A R
SR, R PRI S A TR R, PR s A PR I
SRR BRI 20 R HBLINARAE S, IR IENRY 1 min 5, &
LT RIS 31 5.10,15 1 20 min R4RBUEER, 25
R, R BRSO AE PRI 15 min AR AT E, i)
P 15 min /E N HRELAS ], EARTLIE 3,

100 -
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Fig.2 Extraction recoveries of different solvents (n=3)
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Fig.3 Effects of ultrasonic extraction time on extraction
recovery (n=3)
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Effects of purification agent dosage on recoveries of target
analytes (n=3)
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FERAL AT, XF 3 R i R INR A PRl TAER
47 HPLC-MS/MS 43#r, 10574 B AR fit B 1 1E X
(Y), LAV TR (9 B R4 TR B (X, pg/L)ifEA 7 1m105
G3HT, R3] 3 Rl CEERRAL G WA R . MR AR 1Y
4 R (limits of detection, LODs, S/N=3)% & i FR (limits of
quantitation, LOQs, S/N=10), Z5& ¥ P RTAE B A2, 1
ST B0 7 A A H BRR Oy s mBR(ILER 2), Ak 5.0~
50.0 pg/kg F1 15.0~150.0 pg/kg.



38 B T 4 R

1l 13 %

27 FERWERSREE

R B 5 T TR R, ARSI TR X R i
17 A% 3 AR indr R se 5, Hep MEA #E/K°F
1K 2 FKSF 3 g indnd 43514 150,300 F1 1000 pg/ke,

DEA F1 TEA 7£ 3 /K -z 4 50.0..100 F1 500 pg/ke,
TLE AR FER 3. 3 B4 BT m kR
79.4%~102.1%, HI MG (S, n=6)1E
iR T R AT A 1 B

1.4%~9.6%2Z ]

R2 IMCERELAYNEMESIE. HXAY. RURMESR
Table 2 Linear equations, correlation coefficients (r*), LODs and LOQs of the 3 kinds of analytes

Hir¥ LMV Fl/(ug/L) LR S RE() & R /(ng/kg) B R/ (ng/kg)
MEA 10.0~1000.0 Y=3348.5X+18706 0.9963 50.0 150.0
DEA 3.0~1000.0 Y=35819X-60837 0.9985 15.0 40.0
TEA 1.0~1000.0 Y=115998X+1258347 0.9992 5.0 15.0

R 3 hMkEER MEA. DEA 1 TEA BYI0ARE U2 K 15 22 B (n=6)
Table 3 Recoveries and repeatabilities for MEA, DEA and TEA in nectarine (n=6)
- K- 1 K- 2 K- 3
Hir9
M3/ % FE 1% Ml /% K% M /% HE L%

MEA 79.4 9.6 7.7 90.8 1.4
DEA 86.7 5.3 4.8 91.4 5.6
TEA 89.9 4.8 53 102.1 3.8

2.8 SERRMEmRE

BRI TP, RS A N TR L R
Rk, AR, FAE. AR B WAL, A, PR, JRIR .
TR Bk, RERRL 13 AUk 50 A AEA T MEA. DEA
OTEA A, 5 MEEAAR L MEA, & &l 159.5~
336.3 pg/kg, 2 MESAH DEA, &40 53.5~106.6 ng/kg,
3AFEARES S TEA, THH 16.12~97.34 pg/kg.
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