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spectrometry, UPLC-MS/MS)[RIIF I =Z 3 Fik ™ i &R WA RN k. 5% FEM 4 Na,EDTA-Mcllvaine
L2 WV TR (pH=4.0£0.5)$% 8, HLB A= k, R FH 34 Waters Acquity BEH C (50 mmx2.1 mm, 1.7 pm)Z3& .
AL O U R T A e 25 s A USRS AT R 5 0 B AR R Oy K 2 RO I
BER  WELRIERRRY, MRREOCT 0.999; VI EIA 80.4%~97.8%; RSD H/NT 5%. &5 %071k
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Determination of chloramphenicol and tetracycline in 3 aquatic products by
ultra performance liquid chromatography-tandem
mass spectrometry

HUANG Yuan®, YAN Yu

(Liaoning Institute for Food Control, Shenyang 110015, China)

ABSTRACT: Objective To establish a method for detection of chloramphenicol and tetracycline in 3 kinds of
aquatic products by ultra performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS).
Methods The samples were extracted by the solution Na,EDTA-Mcllvaine (pH=4.0£0.5), and the extracts were
cleaned-up on HLB solid phase extraction column, Waters Acquity BEH C;g column (50 mmx2.1 mm, 1.7 pm) was
used to separate chloramphenicol and tetracycline in aquatic products. The ionization method of chloramphenicol was
ESI-and the ionization method of tetracycline was ESI+, The detection method was multiple reaction monitoring
(MRM). Results There was a good linear relationship with correlation coefficients better than 0.999. the average
recoveries were in the range of 80.4%~97.8%, and RSD was less than 5%. Conclusion The method is convenient,
quick and accurate, and can be used for the determination of chloramphenicol and tetracycline in aquatic products.
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AN R T BB B2 sk B A S Y
Mg N R e, S R I RS AN RN, PR R
JERE A PR F A A e 7= 0 e s i Y B T, 1T LA A0
R 135 14 2 W 5% B A 255 R0 R T 2P ) O i 2
BB W AR, DOEShPE i DA 4, ML (B2
A ) PLE, LR NRIFES 235 SAE
ME T (St ihp i sk i R ) 1, Horpok
i P ARG, DU R AT ST 100 pg/ke.

TR BATI A RIS DIPRS00 [ Fhm e, ik
W7, £ A &AL, BRI AR, rgkegimmE A
B R AP R R R A [ AR 5 00 A Rk
VROR €3 BRI PR T L I g e ik U RO
PEUBN SR B I DO RR R R A Rk
RO ) A v 2 14y o 5 AT VAR (iU O R
FEWE AN TR OO i H R TR 205 e
AR R A G T 1 1 A T A 5 o ST i A T
Ak, AL B 5 2 A AR, HAXER 20 B s ] e A K
TRt EK 2 7 T B AR (A IR S iR £, FLROW R
AT F 2R S5 AT, AR AT U E R
5% BRI ARSI AT i A R 7 TET AR 3, AR SR A AT R T 4
o AR €L B I TR vk Ak By 3 FRT A M, R
WERR R, HAER Mt I, 3 T 2 R Rk
W3 Hr . %R R — i M 2 . PUFR R A TR
FAGI GBI B9 OR3P RO
TE 2204 B3 )y 2 £ R ] Na,EDTA-Mcllvaine
PRI TR AL SR 2 R 2 R A RS
FAZy, T EEAT 0 E R AR e AT AREZ R R R 2 bk
R R, Bl 2R bl R R E ik, M,
A BT — P R R K i v Z2 AT A R AR A TR
il P Bl o R BLE MKW O % . A B R U
Na,EDTA-Mcllvaine 2B E2EUA, HLB [EAHAEH
HETAFRFBE, 454 UPLC-MS/MS W&, #tv —3a 4517
Tk, LB SRR L ISR R R BRI A

2 MREREE

2.1 NESEEE

TQD 78 155 AR - H 56 T 3% A5 IR R 407 v el A R
"), IKA T25 07500 fi (Ab st s BRBHMURH A R A /)
CR210W #5384 % .0 FL(H A HITACHI A /); TTL-DCII
AR R R A A (A kT R TR BE AR ), BT R (K
i 0.01 g, EdE 0.00001 g, HEEFEZFIH/AF]); W-SPEI2
6] AH A B B (6t A 28 e AR IR A B2 Wl

2.2 RN

PRl SR R (B 99.8%) . S8 K -Ds(ZE 97%).
R VUFREK (AF 98%, f[E Dr. Ehrenstorfer 23 ).

HE (%4, 32 Fisher 2AF]). HR(GI%AL, fEE
CNW BHEAH]) . iR . BERE . LM sm—
i AR (o al, E25E R b 2E R A BRA E]D) . HLB
[ AHAE IR IMVEE (3 ce, 60 mg, K4 HF A RS 7).

RS EICRIN GE R b (R AR . M | ERIE) I8 R [
AT Y, BE T RAEAE Sh (HF) H HR R B0 G 5 R 2 A AT e
WA O B
23 BIEEH

fA35% 4 BEH Cis(50 mmx2.1 mm, 1.7 pm); Ak
30 °C; dEEEdR: 5 uL; WshHl: A NHEE, B 0.1%FH iR/K
VT, MR VR L 1,

#z1 BEERER

Table 1 Gradient elution program

I} ] /min WE/(mL/min)  JEhAH A/% A SAH B/%
0 0.3 10 90
0.5 0.3 10 90
2 0.3 60 60
4 0.3 60 60
6 0.3 10 10

24 FIEERMH

B R, A BT
T K 3 22 SO W (multiple reaction monitoring,
MRM); BEEFISHR 650 L/Hr BEAFISIRE: 450 °C;
BRSSO 2.

*2 RiEsH

Table 2 Mass spectrum parameters

7N o R : = s A

(ml2) % 1A%
151.9* -18

HER 321.0 -30
257.0 -10
A HE-Ds 326.0 156.9% -30 -16
410.1* 22

WEZ~ 445.1 28
427.4 16

2.5 FRER R BT H

FrRUEfE 2 I 45 R MR H L f&EK-Ds. &
T8 DU A 20 e i 453 o, 4999 P FF B 71 B 1.00 mg/mL 1)
B, —18 CHEfE T AR .

FRUETPNA (1 pg/mL): HEFRHUEEG R . S%H R -Ds.
DU 2 bR v i 45 TR
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F10 &

Fiditk, B SIEEAPE | pg/mL MFREH RN

FRUETAEW (100 ng/mL): MEFIRINEAHZ L, 455
-Ds F R BGE &, B EERG FEAL 100 ng/mL (9bRHE T
YRR

B 2290 T AR 43 ) v R B G 25 2% s o T4 WAk
0.01, 0.05, 0.1, 0.2, 0.5, 1.0 mL, PUFRZARAEPIK 0.1,
0.2.0.5.1.0,1.5,2.0mL, FMASERZHE-D5 T/E# 0.1 mL,
T 109 H EEE AR S B ARSI E S 0.1, 0.5, 1.0,
2.0, 5.0. 10.0 ng/mL, WARAEEEIIN 2.0 ng/mL, PUIRZEFR
WEZR A HE Ny 10.0, 20.0, 50.0. 100.0, 150.0, 200.0 ng/mL
TR FRE R, I FH L]

Na,EDTA-Mcllvaine ZZiETR: FREUTERR 12.9 g, B
R 81 109 g, L MBI LR 41 37.2 g, 7K 900 mL ¥
fi#%, FH 1 mol/L E54LANE pH = 4.0+0.5, JI/KZE 1000 mL,
2.6 HiXmAREHE
2.6.1 & K

FREURAL 5.0 g, 50 mL B0, AR K-Ds i
TAEH(100 ng/mL)0.1 mL, JIIA 25 mL Na,EDTA-Mcllvaine 2%
TR, 10000 r/min AJ3EHEIL 1 min, 8000 r/min #5.0> 10 min, FH
PUkIEAGTE, TRk,
262 & 1

WERE S mL &, DL 1 /s AU HLB AR
TRORE(fd FHRT A 5 mL FESFD 5 mL K TRALIE), FReEmise 4
W JE, HKH 5 mL KA 5 mL HEEK(1:19, V)i,
FEEEW W, T A5 mL HIEERRE, A5 R AU
Wed5 2 T(40 °C), I 1 mL 10%M PELE Y, 3 0.22 pm U
JEE, PR €1 - ST R I PR S 2 F
2.7 S HPRICIE

FREUPEREM 5 g, MARE R RER (10 ng/mL)
0.05 mL, PUBRZEFRAEPEH (1 pg/mL) 0.05 mL, AR
2 -Ds 31 TAEW (100 ng/mL) 0.1 mL, FLAHERME RS
VST £ o TR ARG, 45 220 1 5 e kL SIN=3,
A4 H R A 7 i A TG,
2.8 [ENERFIBEZEESLE

TEFRIEIERES 5.0 g 3L 18 43, 6 1h—4H, 3 ZH435m
N BEZFRETVER(100 ng/mL) 0.025. 0.05. 0.25 mL, PUFfZ
FfEaIE (1 pg/mL) 0.05, 0.1, 0.5mL, SIIARER-Ds b
TAER(100 ng/mL) 0.1 mL, HAEAERBERAS AR T o

3 HER5HH

3.1 AIRCIEEHEMAL
3.1 RIRF 49 ikdF

AT HIR R 2B . Na,EDTA-Mcllvaine Z& i
WL LG -EDTA IRA BT A& HE  UARIITIRI, &
P Na,EDTA-Mcllvaine 2% M 0 PUIR K (R BOCR B i,
LR LTEXT DU IR R P HIOR IR AR, 3 B HUA RO S8
RMIEBUSCRRA BB EER, JIIMNURREIPAE RN &
FEMAFI(EFEEEFPR). B MEE AR e, HiEmkE
pH BN [R 23 & A 22 10) i fb AR A5 e g, 7E pH < 2 Bt 5
KA ROV T AR BB K 4, B S5 4 5 AR U AR R,
M 284 SeEk 9% ] Na2EDTA-Mcllvaine 22 #if (pH=4.0)
M SRR BOR . — J7 T i Na2EDTA-Mcllvaine 2% M 35 4+
EEERET, WOWKRERGY 5L E T NES R,
TRUEZ e s b, RS HRIECR, 5 — 5, W EE
SRS T AR, Bk HARZ YRR . BRI AS O ki
$ Na,EDTA-Mcllvaine Z¢ A RAE HH AR . WA KR
JiNeraS il
3.1.2  HAEEa AL

HLB [ AU f 32 AR () N- 248 IH s Jo B A S
PR Z R BRI R AR AE 1, 56 TR PE . P PR R g
&Y, J&— oK S5 g 10 0 7K RTIe 3 P B A R A 5D,
REMf 32 pH SRS, AR B A AL 5
C s BIAHZE T & 3 45, AR S 2 it kA28
7, Y AR B0 0 N R A E B, e HLB
] A 2 B A TR AL
32 HKMXRER

PR EPRER S 2.5 T kb riiE, ot
&, DAHRE i Ak bn, SEBmERANRLE R, WHER
FSMRIEE R, SfbrEli 4k, SKAAEIHFE, 45811
%3, MRREIIART 0999, HEXRRRKF
33 EWEFBEEE

LN AT A P R L IR R
WA, A BIEI 3 FIANEIFIZEIK ™ SO, 6 | VIR
YA RSO TR S sy, AR, . & 3 IR,
AR 6 A FAT. IR S8R 05, 1.0,
5.0 pg/kg, PUFRE 10, 20, 100 ug/kg, 2 Rl ZAITAREICR
TE 80.4%~97.8%, FIXFREMZE(RSD)TE 1.0%~4.2%(F 4), I
JE SIS TR & S BRI A K

F3 KMXRMGEHR

Table 3 Linearity and limit of detection

253 ZPEVE/ (ng/mL) EVEpp r K R/ (ng/kg)
AER 0.1~10 Y=1.4406X-1.9427 0.9990 0.1
PUFRZE 10~200 Y=81.757X-264.18 0.9997 10
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R4 FIEEZEFEERNFREYLE (n=6)
Table 4 Method precision and sample standard addition recovery rate (n=6)
LIS h T 85
Qﬂﬁ jju)\i (SE=N [SE=N SE=N
= MK 4 75
Mughke) MR e, pepy R e mspee MR mgse,  rspres
/(ng/kg) (ng/kg) (ng/kg)
0.5 0.414 82.8 3.6 0.437 87.4 2.5 0.402 80.4 4.2
AER 1.0 0.857 85.7 2.1 0.869 86.9 2.3 0.848 84.8 34
5.0 4.62 92.4 2.1 4.79 95.8 1.9 4.57 91.4 2.1
10 8.86 88.6 1.2 8.78 87.8 2.2 8.59 85.9 3.2
U R 20 18.3 91.5 1.0 19.0 95.0 1.7 18.1 90.5 2.0
100 95.3 95.3 1.1 97.8 97.8 1.1 94.2 94.2 2.1
3.4 RERNE ‘
1¢FII:|/)\]/E 22 it

ISE AR 7 2 2 T e el G 6 G 3 o 2 B 5 g 0 3PP A
PLOBER P R R L PR R A E RE I BAE", S5
W MEL RIS,

®5 MHEEER, OFRRENWIERNERRIFN
Table 5 Ability verification results and evaluation of
chloramphenicol and tetracycline in shrimp
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