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Determination of salbutamol in aquatic products and their products by
performance liquid chromatography-tandem mass spectrometry
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(Technology Center of Qingdao Customs, Qingdao 266109, China)

ABSTRACT: Objective A method based on performance liquid chromatography-tandem mass spectrometry
(LC-MS/MS) has been developed for the determination of salbutamol in aquatic products and their products.
Methods The analyte was enzymatic hydrolyzed in NH4AC solution overnight at 37°C, and extracted by ethyl
acetate-isopropanol (1:1, v/v). The extract was cleaned up by QuEChERS method. Quantification was achieved by
HPLC-MS/MS with multiple reaction monitoring (MRM) using internal standard method. Results  The limit of
quantification of salbutamol was 0.5 pg/kg. The average recoveries at three spiked levels of 0.5, 1.0 and 5.0 pg/kg
ranged from 87.8% to 110.7% with the relative standard deviations of 2.7%~9.6% (n=6). Conclusion The method
has the advantages of simple pretreatment steps and its sensitivity, precision, and recoveries all meet the requirements
of residue detection regulations, accurately solving the problem of lack of relevant technical support for monitoring
salbutamol residues in aquatic products and their products.
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1.1 RXFIEHR

HEE, 5. 2RO .. FINEE(G RS, 8E Merck
oyl SERNE(FUESL, JEE Sigma-Aldrich 23 F]); HER(F
WEal, SEE Sigma-Aldrich AF]); AAILBGTIIAE, EHZY
EEERFIA R AT T HEE(100 pg/mL, KR
BRI ) U T RERE-d3(100 pg/mL, KEEFT/RIER:
AN, SR E AN Milli-Q ik,
1.2 UFEE

AB 5500 W AH (435 - B/ B4 (3E [E SCIEX 4 #l);
PL203 HL K- (M - FE R 2 {08 () AT BR 23 7l 5
SHZ-B 7K 18 TR 5 #% (I PR B 7 A= M0 I i A B
NFl); CR22GIRER VR L HL(H 28 HITACHI 2 /)
MS1 Minishaker BEWRIES#(FEE IKA 2AF]); ST3100 pH
RSN (R MDA FRZA 7] ; Turbo Vap LV B R MOk 45
([ Capliper A Fl); Phenomenex Kinetex {234 (100
mmx2.1 mm, 2.6 pm, 3%[E Phenomenex /A Fl); Agilent

5982-4950QuUEChERS #§+{£43(50 mg PSA. 150 mg CisEC.
900 mg Na:S0s, FEHE Agilent 24 F)o

1.3 R 7AE

1.3.1 BB

W T BRI A EC I (1 pg/mL): WEBRR IO T
MBI AR 0.1 mL, = 10 mL &Y, FHHFBER.

W T W EE AR R R I EC R (1 pg/mL): WEBRR IO T
JHeE-d3 4V 0.1 mL, 2 10 mL &, AR EEE
Fa

Yo T WP TAE TR C ] - ERRS VD T Rie b i HR ) 7%
1 0.1%HF BRF& BN 100 ng/mL FIFRIE AR » K B H M
B, BRIV TR B4 1.0, 2.0, 5.0, 10, 20 ng/mL
MIFRENZ RS, WA &R 5.0 ng/mL.

LREE IR (2 mol/L) : BRI & 2% 77.00 g T 500 mL
T, RUKMBEZREZIE, WA, PSRRI pH
5.2,

AEAENE (1 mol/L): FREUE LA 40.00 g T 500
mL AEfd, FKWmREEZIE, .

LR TR-SFNEE(1:1, viv): BBHL 250 mL LR TR,
250 mL S NEE, 1R,

0.1%FRREW : FI 1.0 mL FEET 1000 mL %5l
t, RUKIRE R ZIE, 5.

132 HRaraE

(1) BEsL &

fi, UF. EENEE. REBR. SadE, sial, T
MES55 . ERBTK™ S AT SRR L, REA A
BRI Sl i 75 Rdw AR . ORI By, B AR
I, &,

(2) HEmPEH

FRIL 4 g i BECKS I 0.01 ), BT 50 mL HEELE
T RIS, MEERRAR, PRI g FEM, I3 mL K
HHRARE), N 15 mL 2 mol/L R4 (pH=5.2)1F W,
PRGHEH 20 min, 10000 r/min B0 5 min. IEBCRA 1
moL/L EEMAIE pH £ 9.5~10.0, NMA 15 mL ZFR ZHE-
SWEE(1:1, vv), IREED 10 min, O, EEBHLZ,
JA QuEChERS 43 #X [EIMHAEHA], W EE D 2 min. 10000
t/min .0 5 min, HBCETER, 40°CKBE&M FRERT,
1 0.1%H 2 2 mL #ffskdE (T HIAE S, 0.1%H R 0.5 mL
WAk, 1T 0.22 pm IEMEESE EHLINE .

133 &t F R S
(1) EIEF
{434 Phenomenex Kinetex, 2.6 um, 100 mmx2.1 mm;

VLBt HEE-0.1%H BUK, BEEEVRMLAEANR 1 P A
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R 20°C; K 0.3 mL/min; #FFEE 10 Lo
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Table 1  Elution condition for the determination of salbutamol

t/min F /% 0.1% H IR 7K /%

0 8 92
0.5 8 92
2.0 70 30
2.5 100 0
5.0 100 0
5.1 8 92
8.5 8 92

) D&

B HMERTE, Ay EETEE; 8
W= 28RN, BB IE: 5500 V; & TIRIR

JE: 525°C; AT 35 psi; 50 : 45 psi; FBIRUE ST
55 psio ETERTXF . E R T R A BGE S HOLE 2.

2 REFERMBIERY

Table 2 Retention times and optimized spectrometric parameters

A YBFK R B e [ FE T BT % FEEE X EERE A TTHL filf 45 e T il i 5 H
Compound Retention time Qual Trace Quan Trace DP/V EP/V CE/V & CXP/V
. 240.2/148.2 40 8 15 11
T e 3.42 240.2/148.2
240.2/222.3 40 8 19 11
W1 HEE-D3 3.41 243.1/151.1 243.1/151.1 80 10 25 10

2 HBRE5DR

2.1 RELEMARYIERE

U T W R 2R B P S5 M 098 RS 2R 25, ZEsh Wik N
BUA RS R AR, FEASUAHRI b T HeRE 2 2L
TR AL R, HUCHERERY &Y, i,
VT R 18 43 BT 308 5 B 20 WY 2 R 7 R PR e R
BRERK TR, KB pH — B 2 R B % o s 4 i e
52, 37°CHMH T IE 16~18 he

WA RHEE /cps

R
B2 ARZEBAFFEETIOT BRENEREE
Fig.2 Response intensity of salbutamol under different extraction
solvent conditions

2.2 FEEUATIRVIEE

PWUG W, R T Mmoot Mo, it
PETTRE S pH BRI TR P Dk A 24 ) R TR A 2 v )i
e P RN AT BE AR A, AR S & TR B HRIGBCR 1 mol/L &
AALENIATT pH 2 9.5~10.0, AT HHIR VD TR TP 5> T
RE, FITHEVBERER, ARBAHRHACH .. R
it . LFROTR-FREL:1, vv) =R LA R TR BUS
QuEChERS ¥k, VAH (3% -SRI BT Asril , v T B e Y i
MR AL R . LR CBR-SENEE(L:1, viv) R T I
P 1) URCR ] 5 T LG R SRR TR -

23 Ak ayitiF

QUEChERS 1 A4 7 Rl Ay B s e i i b B R
H T AR A AR NSRS TR, 1A T R AR
[ RAS, ot 2 14 g FH 15 2 5% B A DB AR 0517
K i B L S BT U R A e e, RO R
Vi, MADLRERAE, LHE R QUEChERS #ikfl
(Na2S04 900 mg. PSA 50 mg. Cis 150 mg)Flik & 20 [E A 4
BURE (MCX)EAT £h 757 7 4 R £ £ DF W b AR ) 1) iy A v
fexd b MSCEREE KRR, VDT W BEAE P b Ak 3 75 32 v ]
WO R S S 2R R W R, BRI 3,
BT QUEChERS ¥k, BRAEMIS . fHHE, W RK T B
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Table 3  Average recoveries and RSDs of different purification Methods

i % £ £0 F
Hrib =
SRR /% (n=6) RSD/% (n=6) SEHI IR/ % (n=6) RSD/% (n=6)
[ FH A U Ak 93.7 6.3 99.4 5.8
QuECHERS %+t 95.6 5.9 98.2 6.9

24 FHEFER
241 MK E XA X F

T 1o R (3 - T/ T 0 o I IR AR T, A
MR BRIV B HERE , VD T B 259 B 43330 1.0, 2.0, 5.0,
10, 20 ng/mL, RIE R, 1=0.9933, T WelEreEh5iie
. maayt . TS LAFR RN 0.5 ng/kg, PIBRER
YT REEE BB R SAN>10, BIA T B T

iz P S AR BRI M 0.5 pg/kg, T AL AH 5658 B B 0 3 I 22
Ko
242 FHEEDKEEHRER

AP ERAAR T RFMA R B0 | Syt ip
W TSR L, RIS 6 A FATHE,
3 IBEAT 0.5, 1.0, 5.0 pg/kg =R AKSE RN E 25
V0T IR [ A 87.8%~110.7% , MAXTARHE 22 K7
2.7%~9.6%

R4 PREIERADIDT BRERR N BB S 2 B (n=6)

Table 4 Recoveries and RSD of salbutamol in different matrix

b LT I g/ WFHE/ S iR/ RSD
[5]5} WAL

(ng/ke) (ng/ kg) (%) (%)

0.5 0.478 95.6 5.9

Rt 1.0 0.952 95.2 6.4

5.0 4.86 97.2 6.6

0.5 0.441 98.2 6.9

% £ £8 f 1.0 0.963 96.3 52

5.0 4.39 87.8 9.6

0.5 0.471 942 5.8

WRA 1.0 0.882 88.2 8.1

5.0 4.63 92.6 6.7

0.5 0.504 100.8 2.7

iz 1.0 1.107 110.7 6.8

5.0 4.50 90.0 5.6

2.5 HEmIBRRIRANIERE

FE TS AR D T R (A W T 52 1 0 25081, —FRe AT LIS
FILLBIA Gy it . B0, RS I R v sl 4y 3L, L
FEREIG . AR SIRH 0.1%F R . FE-0.1%F i
(1:9, viv). HEE-0.1%H#R2:8, viv). HEE-0.1%HR3:7,
viv). HEE-0.1%HER(5:S5, viv). ZHE-0.1%HER(1:9, viv).
ZHE-0.1%H R 2:8, viv). LHE-01%HER(3:7, viv)8 Fi R
ARG BV T BBV TR, EREDR, TR LU TS
DOULIE 3. YV EE-0.1%F BR(5:5)), ¥ T BB
VYR B R, HAA R SO RN ZHE-0.1%F
FR(2:8)F, VT Wichst th BUAUGIR G , R CIE-0.1%H
FR3: )BT, PR ER B RIFERTAYD T Hems (e B 3l g . A
T3 H L1 3G JR B8 R WL () A AILAH Lh 1] 5 SR eI i A 22

S, BRURSIAHMLL R . A VR AR P B (i g 11 S 0 [
A, [FE Ui, ek AT R R TE, L F N,
TR MR SRR T s R G EBERE T, A
PLAFI BRGNS AR R G0 DR RE T 3855 538k,
WEE A PRI BRE N, MR RS b 8o, F3
YT R AT 43 i & A TR] EL il
BERNCNERT, 5 C 5 P i 3 S0 e )8 58 I 42 3 g ™
6, BRONE M PRBERE Ty b P B, AL RE ) L
EESEEP N

& 3 FIAT, RESA TR 0.1% P IRAT, RS AFXT
rm, HIEE RAF, ABFT R AGEEE 0.1%F BAE IR 1Y
VAR



2 FEREE, 5 RO G A B B A A DN A 7 iy S iy o b T M 27
[6] PIH:FS, b, BB, 45 8 RORAH (A1 - B IR TS
=Ty m o 2 EFBELD 8 FB-ZIREENHI]. sHridE s, 2021, 40(8):
ST haio 1 ik ¢ 219) [F— Bx10° 942-947.

Sikxian s B ool B [7) 38l KER, BFAR. SR - IR B B O
SRIRAGE | o ® B K I HE R BFIE R (0], o Al B 4R, 2016,

C ax10° 18(2): 41-46.
o 8] ERGE, umih, DT, 4. A - S
— i S= SEBPIIRAE B SRR T 4 T p-s2 RIS 0], ik

= = = %%, 2008, 36(12): 62:1-1635.
— - = (9] FESF3E, RSO, b, 45 RAORR 15 - A B A DI
oo 1T 2 s 6 1 8 TE SRR 23 FiB- 2 A B[], Bl 2 A A 2
& B (3] /min
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Fig.3 MRM of salbutamol in different solvent
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