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Determination of chloramphenicol, thiamphenicol and florfenicol
residues in aquatic products by HPLC-MS with internal standard method
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ABSTRACT The method for the determination of three chloramphenicols including chloram-
phenicol (CAP) ,thiamphenicol (TAP) and florfenicol (FF) in aquatic products was developed
by high performance liquid chromatography-tandem mass spectrometry (HPLC-MS/MS). Deu-
terium (d5-CAP) was used as internal standard instead of CAP, and was added to the sample
before extraction with ethyl acetate. The sample was extracted with ethyl acetate to transfer
CAP, TAP and FF into the organic phase. The extract liquid which consequently dried by blo-
wing with nitrogen was dissolved with water and defatted with hexane. The mass spectrometer

was operated in the negative ion mode using select reaction monitoring for qualitative and quan-
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titative analysis of these compounds at the same time. The preliminary treatment was prediges-
ted,and no solid phase extraction (SPE) procedure was adopted. The advantages of the method
are simple operation,less organic chemicals consumed,and shorter operation time. The limit of
detection (LOD) for CAP was 0. 01 pg/kg and 0. 03 ug/kg for TAP and FF.
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FERCAP) HRBR(TADHEFRERZCFOHABTEER LAY FREZNATREZEEHL
R[RERKEVNHAY KN E5EBEXM AHBEH WA BEAE T ENERK . SEEYAESIYMA
kERBER.HEEZAZAGY ANEEOVEYRIERE BHEILEH. MARBEEMRAPRERLZEIA
ERNWEREY, BHBAEBRITEREBER N FHRITaEK=REENNSIIER, RRAS
SIEHABBERA D, BAXNHYERKRENE AGERSHARE HEERBR R, WMIEH{ENGEERER
BAMER., BH,. AERERUNESPEABEELGYNERREREER THE, IKEAATAEERER
LKA 0.3 pg/keg; FRUEE R 50 pe/kg; WA HBARFEFWEBEN 1000 pg/kg. EBEEXLAYAERR
PRRERERMIXARBARER NEREMASBAEEXREW., BN, KR EERRAGYRER
MR AR ARELE L.

FERXR IREENEARNBREK=RH . EESPREOKN & BERIMRERE  GUFEEERH
BREZEQIBES 1999 . RBBHEEIEEGE H% 2005; Christian ezal.  1995) /KA A% (B FH
K28 (BEIREL 20065 Munns ezal.  1994) (S A6 E- R EE B 3 (GC-MS) (Tomoko ezal.  1996;
Kijak et al. 1994) FIVEAH (A% BB A (LC-MS) (& M4 20055 Lietal. 2002), AR TE
ATRAEWRE T ARTER,IFEES BB ; & B 7R IR 88 69 S8 G055 B BR v &
B 0.3 pg/ke B BHHIUES B ; R BOBOAH A5 L RTALRAR XS LR 3, (B RS, AR B S S ERER
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FERRBKABEMRERAEL. GCMS MY REERRTHEABERE B HE S LB R HAERS
B EIRENR, THEERHTAALAE, W HPLC-MSMS @ B R M LW, TE BB E ST
R REBRYE KEFABRLAGYRERMMN T E . AREEN TR 5-CAP A NiR, RABERBRMHE
WE-BE R (HPLC-MS -MSHOWE K" MT EABERLXAYREBEN T L BESEREFER S LEFTE S
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Thermo Finnigan TSQ Quantum Access G- B0 HSRKURITFEEBEAN A ESIETFE. &
7 BB A B O L R R 1 B ¥ 25

FEZ PREXNFEFRERRER EE=99.5%) s RAREEE (d:-CAP) fR #EVE K (100 pg/mD; 2
PRZER . REAIIE O e (B G 41D s TTAKBRBR A (S #r 4, £ 650 “CHI%E 4 h) s BK(25% ~280%4) ; JEAR (0. 2
pm) .,

FRAERE VR - 10 pg/mL, FHHRBRERBNEAER.FPREXRARAFPRERRES AFEEAERM 10
pg/ml BIPRHERE & WK, —18 C TR, I EM 1 4,

BARE AW :50 ng/ml, FHRO.5 ml AER . PRBERAMRTIERIFEMESBEET 100 ml FEKE P,
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FARERBEEZE,4« CTRE AFEA3IIH.

PR AW 1 pg/ml, HEFBE 100 pl SRARBE R IR AR R (100 pg/mDF 10 ml FEMEF, HH BB
ERELCTRAEFAAFEAIATA,

Ba - BRK=RERLERES.

1.2 SHEHE

1.2.1 &#&4

8,34 . Hypersil Gold C18 (2.1 mm X 150 mm, 2.1 pm); i EHAH: A, K;B, P B B EUBREIF.0~3.0
min 90% A,3.0 ~5.0 min 10% A,5.0 ~6.0 min 10% A~90% A,6.0~ 8.0 min 90% A, ¥ &E:0.25
ml/min;ﬁ#§:25pl?ﬂfﬁ:§iﬁa
1.2.2 Mi#EE&E4H

B B EE FRESD, AEFHERXMEHRE:4 200 V;BASES 40 psi; B HE:S
L/min; B FAERSEE 350 ‘C;EARMBESMEEEE 10 V; TR B8 RN KW (SRM) , % 8 b
W T FEFMMEAERERNE 1;QL H§5.0.7 Da; Q3 &5 0. 7 Da; MEEJ1 . W<, 1. 5 mTorr; i

ERMENGE T TETRMEERLE 1
- £1 3HEBRXEHNRMEH

1.3 ﬁnnnﬁ:fﬂbﬂ Table 1 ESI MS/MS conditions of chloramphenicol drugs
FRBLL0 g # A M, BT 50 ml grE BRI e Gy

BT 0B R A P AR A R 50 - -
BIEIRA 30 s, A 8 ml Z IR Z B, AP ¥ 152 17

0.4 ml #K,2.0~3.0 g Tk BLAH, TAP 354 o 2
FHeRES S LIRERR 1 min, @5 236+ 12
B 10 min, KA 4 000 r/min B> 5 FF 356 185 23
min,ﬂ.‘lj‘_‘jﬁmﬂ: 10 ml ﬁ%%‘,b%t‘n s CAP-d5 326 157~ 21
50 CTRAKEET . o NERBAET

B 1.0 ml K M#, A 3.0 ml _
EEk, RIERE 30 s, 3000 r/min B0 5 min, X FE; TREBEBRLEC KBS, A 0.2 pm /K AHE BT

W R ANE .
2 ZR5Wit

2.1 HALHE

2.1.1 ®IEA

EEXR PREBENAPREZMBET K. GRTLRZE . PEMZIESEHIEN . FEMZEXHH
BRI ARFEEREKR, AZEHETHERK, MZRZBRBEBCGER EE/NBEHET. Bl ALK
ZBEAE MR BUH
2.1.2 RBRK

HTFRAMRE R EHRAS ml ZRZMERFK, SHAZRZE 8 ml —WRIIBE, BRRFTEH
PR, RA—KERR, 77952550 Ml 32 B E ’
2.1.3 #&BRE

REBCER(FE  HWE  2005; Lieral. 2002)ENEBEBRLXAYRE NI E T EHRABREH S
B (5 g 5 10 @) MR BOB A& (20 ml PA_b) , 75 B HE R 28 2 0 [ A0 B B 25 TR L 0 (4R 48 X B B o 40 382 1)
K, MEEMT XGRS, ARRNUE 1 g AR, KRB TAHILERKHE, B T X FERNITER;
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R BRI R RS, R T s R bl s i1 TR S B>, JRBUH 0 2 B A R > , T 48 2 T AR &
BOB B, MR T M S A, T ERE TR R, REEZLEBBKAER,

2.2 ERBEWRE

EEAEGRTREMS pg/ kg RERX PHREBERAMBEPRER, A 50 ol RIRERARER 1.3 P RAR
B MM RSMREMAREER (R 2) . FRRUIMFENZESTABRRKRE, MAGENESERELIR
E@IME . FABRAEE-FERAEANEEHTEBRABSENEN  ABEREERIBRTREK
ERMABEREERS, EHAGEER, MR RS, MEERNFEER, #RER L. 6K FHH
INAR A3 SE B R R AN K, R R AR L IR AR A S AU AL BE (YRGB AR BO BT IMA NAR Y, IR Ja BT RT AL B
WL, A IMERER FHUERNATUEREAMITLEENSBL HRAETRRAAGEER.

£2 ARENIMREANERHERLER

Table 2 Results obtained by internal standard and external standard methods

P WK WIR 5] i & ViR 37 1 g
Anal Added level Internal standard Recovery External standard Recovery
nalyte
(ug/ke) method(pug/kg) (%) method(pg/kg) (%)
1.0 0.92 92 0.48 48
CAP
5.0 4. 80 96 3.02 60
1.0 0. 86 86 0.34 34
TAP
5.0 5.12 102 2.06 41
1.0 0. 81 81 0. 39 39
FF
5.0 5.25 105 2.21 44

2.3 BRESFHEHHRE

PSR LA 10 pl/min MR EEA 2 pg/ml WEBE HRER . AFPEZARARABRBRESIFHEEE,
£ m/z 150~400 FHBEE AU ABE FEAAT SR FEEAN HEEBEX PREX . FAFRERAMAL
BENATFETFHHIN m/z 321,354,356 F1 326, 435ILL 321.354.356 M1 326 {EARE T, # 7 7B FHM
AU . EEEXRABTFIESR 257,194,176 M 152;ARBEBR B FEEF 290,270,240 ,227 #1 185; | A
WEERABEFEEAH 270,336 A1 185, HIFEERMIM m/2z 152 1 257 E R EBRW LW E F,m/2185 Al
290 fE M HREB R A MM B T, m/2185 M 336 N FHFNERMW MM E T, m/2157 R MAABE RO LT
F. BJa DA EE S N M (SRMD 1 B8 F 4 A 4k 4 FL B3 [k (Skimmer offset) F1 4l 1 fE & (Collision energy)
%,

2.4 ZMEE KBUERMESR

B i BB MR BE S 0. 5~200 ng/ml B R B AR AERS W, LAFFIU 47 15 P9 A% B 06 TG B LG SR A A A%, 75 U 0 ) BB
W RBRRIRHTRERIE., ZRRN, ABEX . FTREZNATFUERNAEHXRZE O 250 0.998,
0. 993 #1 0. 995,

PLS/N = 3 RBF AR HRALOD) . AEBEN 0.01 pg/ke, FRBRAMBETWE RN 0. 03 pg/ke.

2.5 EWEMHEEELL

PR LSS A 5, BN 3 R R AR AR, B R RARE M BB K O 0.50.5. 0 A 10. 0
pe/ke, BEFEREWOE., BMERERENE 6 Ko BEETEMBEE, SRLE 3, MAKGEELE 1,
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&3 EE#E4’!8?&?&!*&55‘&3?&9%#“@&* (n=6)

Table 3 Recoveries of chloramphenicol, thiamphenicol and florfenicol from spiked ling (n=6)

kP -3 Bl e -
Rk Added level e . Average recovery ﬁi‘fﬁ?&u‘fﬁﬁ
Analyte (pg/ke) Recovery (%) %) RSD (%)
0.50 89.. 0 87.8 76.8 83.6 80.5 75.1 82.1 6.9
CAP 5.0 98.0 95.6 92.7 96.2 94.8 89.1 94. 4 3.3
10.0 97.3 89.5 92.1 87.6 90. 6 91.5 91.4 3.6
0.50 76.6 78.0 87.7 75.2 70.5 80.7 78.1 7.4
TAP 5.0 105.3 96.8 107. 3 100. 2 97.8 105.1 102.1 4,3
10.0 92,7 99. 6 88.9 91.5 95.3 90. 6 93.1 4.1
0.50 91.7 87.8 82.1 90. 2 79. 4 84.2 85.9 5.6
FF 5.0 106. 8 112.0 99.8 108.4 . 104.1 98.9 105.0 4.8
10.0 99.3 95.9 90. 6 101. 3 93.5 92.0 95.4 4.4
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W O BREH. 2005, BRCKAEREFIRRNAS R P RER FRE BT 0.5 pa/ke
i‘—ﬁﬁﬁ’ﬂlﬁ#ﬁ@ ?Eéﬁﬁﬂ!ﬁi‘, 14(1): 2112~2 113 Spiked level ;0.5 ;Lg/kg
iR, KT ERBRREW, EERE. 2006, SHAEEMNESHAEAR Bl bR MEEERGYE AR EEE TR

FHERXNREE. PEHBHRE, 40(2); 14~16
£, RIS, HEL, Ak &, AWSE. 2005, B GE-SEE BBER
HERNENYIRHASAPHEBERE. SHHRFER, 244): 17~20

Fig.1 Chromatograms of 3 chloramphenicol drugs and

internal standard spiked in

a ling sample
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