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Discussion of Determination Pretreatment Method and Residues of
Chloramphenicols—Taking Livestock and Poultry Meat Collected from a

City in Hunan Province as Examples
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Abstract: To determine the best pretreatment method for determination of chloramphenicols and obtain the rule of
residues in muscle tissue of livestock and poultry. The best pretreatment method was obtained based on the
comparison of published methods. The newly established UPLC - MS/MS method was used to test the content of
chloramphenicols in samples which were classified based on different form included varieties, months and regions.

The results were sored out and compared with each other by Excel 2010 and SPSS 18.0. As a result, the best
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extraction solvent was acetonitrile, and the column purification was not neccessary. The determination results

showed that chloramphenicol did not have been detected with the detection rate of 16. 1% of the florfenicol, and

the detection value of the florfenicol in 63.3% samples was between 0.1 pwg/kg and 1.0 pg/kg. Analysis of the

situation of residues showed that the degree of residual of the pork and chicken, eastern and west district and the

month included March, April and May were the highest. There was no significant difference (P >0.05) among

these results based on the analysis result of Duncan’S. At last, this method was simple and reliable, and could be

used for the detection of chloramphenicols residues in muscular tissue of livestock and poultry. Moreover, analysis

of the situation of residues showed a strong guiding effect for the regulator.

Key words: livestock and poultry; chloramphenicols; pretreatment method
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PIRIIARYT . T E Al 193/235 50 25 K b 1fif
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Tab 1 The information of livestock and poultry samples
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2 HESHERDF
2.1 LC-MS/MS 7 ##E L 4%, Welch Xtimate
C18 A3%4E (2. 1 mm x 150 mm,5 pm) , WEAH: K
~ NE(45:55) i 0. 5 mL/min, FEiE.30 °C,
PR .S pl,

i ; R 25 B B IR (ESI) , TR 714, 2
R I ( multiple reaction monitoring, MRM ) , &5 -t
MEE 550 C, HEMESS HL . —4500 V,<A7“<:35.0
psi, B TS 1:55 psi, BT 2:55 psi, MEES:
TR, HM g8 2,

R2 [BRXUSYRERLUSH

Tab 2 The optimized mass parameters of chloramphenicols

ot o rope 5
BTNt (m/z) il 2 PN o]
AW < . " P g
e hEw (BETF/FETF) #Em/V HIE/V  BFAE]/min
Py 320.9/151.9 " -22 -66
ES 5.12
ABH 320.9/256.9 -16 - 66
- 356.0/336.0 -12 -69
: 5.14
RERE 356.0/185.0 -22 -71
%%?_DS 326.1/157.0° =21 -67 509
326.1/262.0 -15 -70

2.2 HEFETEIEK

2.2.1 #l&FE— RECHREULEE 2.5 g(K%
FRE) , BT 50 mL 2.0, A 2.0 ng AHER
-D, F1 S mL Ak & R 2B, 212 1 min, % i€
5 min, #75 30 min, &0 (7000 t/min)5 min, #EHR
2 AHEHERES— 50 mL B0, AR T,
3 mLINHR - 1F C e il skt Ak 11 3 mL YR
— IECVBEMRTE LC - Si RERS /T, 35 5 Ve, #
BRIV TR RO RS B AR AR U INRE 1 35 250
W, H 5 mL N - 1E COBETRIBE WA RO B
40 CAKB IS 2K & iR T, AT, H 1
mL K E 2, A 1 mL 250 F0IE 2 %2, 1% e 1
min, 550> (7000 r/min)5 min, WHEUK)Z BT 0. 22
pm Y A SRR, R DU

2.2.2 #&FE= RBCHEBGIFE 2.5 g(F%
FRE) , BT 50 mL B0 T, A 2.0 ng @R R
- D, f15 mL ZJE, 212 1 min, #8JE 5 min, #7530
min, 25.0>(7000 r/min)5 min, $#2H2 &, &IF LG

WZE T — 50 mL Z.0%, A 10 mL SEHATIEC
e TRTE 5 min, 250> 5 min, jif*jéi)%{@l, TIE W
2 15 mL .08, AT, 3 mL N - EC
BEV IR IR, ik R 2. 2. 1 TR b
2.2.3 #&FEZ AE2.2.2 Wi EARZEEUE
AR, O A AT, 1 mL KES, A
1 mL & i #F0IE & %8, W5 B€ 1 min, 25 .00 (7000
r/min)5 min, WHOKZT 0. 22 wm EAE 5 HE A
L, REIE”
2.3 FREERAAREd AW H A PRER
HIKG B FRE—E T AR R AR H BT 10
mL P I B A 1 mL AR 13 pg M
HWAJCH 20 ng MR GARIER IR, I8 HH B L
THEBER - Dy 1.0 ng WM EE 20k 0.13,0. 65,
1.30,6.50,13.00,26.00 ng/mL 5% % FIHk EE 73 5
90.20,1.00,2.00,10.00,20.00,40. 00 ng/mL J&
RICFIR AR IER IR

PRI 8 5 VR B PV TRERE S L (R AT
LC - MS/MS 73, VIEERFAEE R D, it Wk
FUAE Ry A A, Jo0 o 06 1T AR LU AE D AR, T 54T
HERNEZR IR A Bm R N ¥V =2.77177X +5. 11 x
e’ ,R=0.99956 , ZEJEHE 4 0. 13 ~26.00 ng/mL;
LTSS E R B T FE N ¥V = 1. 27634X +8. 4405 x
e ", R =0.99968 , P[4 0.20 ~40. 00 ng/mL,
2.4 FEFHIE™
2.4.1 ARFERE HURE X B, % 2.1
T T T S A A TN , EE AT 5 R SR R R
A WETRIAR Y W T B RSD (AR AR HE (i 22 )
SR 0.21% 0.27% ,BI/NT 2% , L Eeks 2%
R AT
2.4.2 AR MXEE B RS R R
W, TER A BiE 0,2,4,8,10,16,20,24 h, %
2. VI B3 A A T4 2 N UA 2 5 U T
D5, o JES rp 2 W T AR RSD 5350 0 0. 77%
0.90% , 12X it W5 25 U T AR RSD 4351 Ry 0. 66% |
0.96% ,¥I/NTF 2% , 3 B X B B A3 5 o T e
24 h WEE .

2.4.3 FTHEMRE KERRE—HE SRS
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6 1oy, 4% 2. 2 T LA S SR AR AL 31 5 B Ak BT 4%
2.1 TR T A A R RS e % 1 1w AR 5, IF
SrAHE RSD, SR MR . S5 R MHEAR e F g
AR RSD 2350 1.12% 1. 03% , 2 WA S 86 )7
MR,

2.4.4 meAreElic REERIUE—HIRE S

AR PRI 2.5 o, BRI 6 107, B A5 % I A&
TR MBARJEZ IR (AR 0. 13 mg/mL,
BAE % :0.20 mg/mL) . 2.2 T G fcfE
ATARFE 5 A B F 4% 2. 1 T 32 004 0 5 15 [l
e, R4 BT LY RSD, 255 a3 3 PR

®3 EEAPSBRXFMEKIKELER (n=6)

Tab 3 The recovery of chloramphenicol from livestock and poultry meat(n =6)
e Wb N y
T /g AR HIUEE S5y (€= | RSD/% A 75 [MELE S S 0l RSD/%
/ng /ng /% R/ % ) /ng /ng /% %/ % :
1 2.5 1.3 1.2584 96. 80 2.0 1.9068 95.34
2 2.5 1.3 1.2155 93.50 2.0 1.9308 96.54
3 2.5 1.3 1.2390 95.31 2.0 1.8846 94.23
95.15 1.31 94. 69 1.50
4 2.5 1.3 1.2300 94.62 2.0 1.8468 92.34
5 2.5 1.3 1.2268 94.37 2.0 1.8872 94.36
6 2.5 1.3 1.2523 96.33 2.0 1.9068 95.34

2.4.5 HERATER WIERBEZR,NES
PIINAR [BDSGSS: , SS In SAR 3R  HE—WR BE,  it
BITEMELL S/N =3 +0. 3, RS Y g ks R
MR INERT R AR, E B FEBRLIL S/N =
10 =1 A i o s B, ()6 T 9 e %
ot BRAE R, SRR YR I E s R R
0.065 pg/kg B, E B F(EM L S/N =3.2, 4%
I EE A 0.2 pe/kg B, 2 i B IR ML S/N =
10. 2, 153 S & R Wk R AN @ = BR 25104 0. 065

0.2 pe/ke, [AIEARFORJE A BRAE Gt B 43 501
0.1 10.3 pg/ke,

2.5 BREEMNEMEESNER MRS SGHHL
AT PERE 5 L 51T LC - MS/MS 28T, i 8k
P>k H multiquant 4% ARG R FE TR AR R
MFREH B &8, 3k 4 R, RH Excel 2010
X0 A F AT R R 43 B, DL B SPSS 18, 0
Duncan’SXF AN [A] 43 28 2 8045 R i A7 WP LL e,
FSHR,

R4 BHEREERERNER

Tab 4 Test results of florfenicol in samples

HFR Ay HisL /(pg - kg™") 2R Aty Hh gL /(pg - kg™h)
1 XA 2018/5 X 0. 0669 31 5 P 2018/4 RIX 0.2144
2 X5 2018/6 RIX 0.0834 32 8 1A 2018/4 PEIX 0.2540
3 XS 2018/6 PoIX 0.0924 33 3 Py 2018/3 KIX 0.2658
4 XA 2018/5 RIX 0.1028 34 8 A 2018/7 X 0.3698
5 pen| 2018/6 KIX 0.1048 35 8 1A 2018/5 RIX 0.4564
6 A A 2018/4 RIX 0.1073 36 3 Py 2018/7 HIX 0.6017
7 Xt B 2018/5 X 0.1264 37 W5 P 2017/11 M 0. 8566
8 X5 2018/5 X 0.1625 38 8 1A 2018/3 [LE]ES 0.8768
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2 B RAE KA Kt it P B RAE FdE K i it
A A i /(ng-kg™") HFR Ay Hh A /(ng-kg™")
9 XA 2018/4 ARIX 0.1675 39 5 P 2018/4 KIX 0. 8860
10 Xt 2018/5 MIX 0.1948 40 8 P4y 2018/4 KIX 1.0325
11 XA 2018/7 F X 0.1996 41 5 PR 2018/3 RIX 1.1038
12 FET| 2018/5 MIX 0.2068 42 A 2018/4 KIX 0.0923
13 XA 2018/5 KRIX 0.3416 43 A 2018/4 RIX 0.1073
14 X Py 2018/3 PEIX 0.3497 44 A 2018/4 PIX 0.1380
15 FET| 2018/7 RIX 0.3759 45 A 2018/4 WX 0.1550
16 XA 2018/5 X 0.9294 46 A 2018/3 BIX 0.1569
17 X Py 2017/9 KIX 0.9684 47 A 2018/3 KRIX 0.1591
18 A 2018/6 RIX 1.1579 48 A 2018/4 X 0.1604
19 BT 2018/3 R 1.3011 49 A 2018/4 PHIX 0.1620
20 X5 2018/5 X 1.7346 50 A 2018/4 KRIX 0.1868
21 A A 2018/4 RIX 2.7272 51 A 2017/10 RIX 0.5242
22 BT 2018/5 KX 3.9467 52 A 2018/3 PHIX 0.6343
23 XA 201874 PEIX 6.4849 53 A 2018/3 HIX 0.8529
24 BT 2017/11 HIX 8.3414 54 A 2018/3 RIX 0.8974
25 BT 2018/5 RIX 32.8210 55 brAn| 2018/3 AKX 1.0637
26 PETA| 2018/4 PHIX 38.1328 56 A 2018/3 KX 1.8090
27 8 1A 2018/6 PEIX 0.0706 57 A 2018/3 KRIX 19.0294
28 1 Py 2018/4 HIX 0.0945 58 4P 2018/3 KRIX 0.1524
29 8 A4 2018/4 BIX 0.1507 59 41 2017/7 BIX 0.6745
30 8 1A 2018/4 KIX 0.1608 60 4 2017/10 LS 15.7894
%5 ARG . AEAH . FAREEXEHKEE Duncan’'S TR
Tab 5 Results of Duncan’S analysis of detected values in different varieties, months and regions
¥ fg Apha = 005 BT L fg Alpha = 005 BT L pep  dloha = 0.05 Mg
551 T CREIME) 81 FRCHYIE) 51 T CREIME)
3. P9 A 15 0.4930 4.6 A 6 0.2625 4. B 5 0.3859
4. %W 16 1.6330 5.7 A 5 0.4099 2. HIX 15 0.9655
1. X8 P 26 3.8934 1.3 A 14 2.0466 1 ARK 28 2.5666
2.4 A 18 2.8504
2. 4K 3 5.5388 3.FX 12 5.2542
3.5 A 12 3.4242
PAii>0.05 P {8 >0.05 P{E >0.05
3 WitE&%R BT ek [ AF AR HURE i A 3 T A A OC B i Ab 3

3.1 ArAEI % SERAETHNEL AR E R AT, BLNAG L BREET M DR N 2 25 18 bR
AT PRI I 2500) (K 6) , e HE SR ORI A e HE AN & T iR U 5
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3.1.1 REBEMZF LT IMIEEART AW AZ
S, AT AL £ TR £ TR A 2 T R R IO R, 4
2,20 2.2, 1 F12.2.2 firad miy b BE A5 B8 o 12 B
S, PR BOR B AR T X L, AT LR
SR, LIEW AR A mE 1 oa b fiR; &
2.205FF 2.2, 1 F12.2.2 PR FTAL BEAL SR AL FR
FEXTF /R B, £ 32 BUEk BR 1) vl i 4 2% o o
A 2 H e BT dE— 2 H 2 N A AL B
BRI BE S ORI 2 53, LG ICR & F 2
MR WA I (2 7). PRIk, 2 B ) 1 % %
LI,

3.1.2 AEFRZBAAMERESLLE LD
AN, Z2.2 Wi 2.2.2 F12.2.3 JIT i Ei Ak B B AL
HE P 2 ACRA Y, i 2 vh d e TR, i
— P LU MICR 22 5 5, R IR 28 [ A 2 HOR:
AR A B AR A IRDSCR AR A A BT BT 100%
(R 7) , iX A (A I B 4 3 BCSS(H . 350,
T A AR B AR B, LA TR — 1E OBl

WL~ TSR REAS A A — 53 g | AR
FAXT T AR FARAC IO BRI AT 2, i) HL, 283
AL AT = 2P AL B (BRI, BRI IS ) Z A A
IECREAENO) J5 , ZERMIRRE ) S A 2, NI,
VAT AR B

25 LTI A 2. 2. 3 il A =IO IR
Ml 75k

(a) ZMZ BEHEE
B1 AREBFRE

Fig 1 Extraction with different solvents

(¢) LR PR NI LC-SitE

(d) ZNEHEBOR I LC-SikE

(e) ZIFHEBUILC-SifE

B2 AEBEFEEFR
Fig 2 Cleaning methods with different solvent

R6 BENETLEME

Tab 6 Report on pretreatment of livestock and poultry meat

ML) 0
fe# s fe# il

- 2L I AT ST I 2 LB, A 4% NaCl AT 25 i B
VAT i b A T WHBEN e,

. R W2 T2 RIS 51 AT S, LI
g SEEMOMHMLEIERREREREL  gaggne wit eon -s0% s LN T,

° R RE  I5F] 90% ~110% .

e CORECRINMIRAEERIEL o CROTHBONER K,

HLINAE , Tors [ A AL ORI — R o

ST 2 R A BORITUIE R A
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®7 TRNLEAKESENE (n=10)

Tab 7 The recovery rates of different pretreatment methods(n =10)

ESiE RS 1 2 3 4 5 6 7 8 9 10 P/ % RSD/%

CIER A 98.6 97.5 94.3 96.4 94.3 92.6 94.5 9.5 94.5 92.3 94.7 2.41

RER LR LR 90.5 85.5 88.6 87.7 84.6 89.2 82.5 84.1 86.4 81.6 86. 1 3.42
CNEHRIBEAE 80.2 81.6 83.2 81.5 84.6 81.0 8.1 881 86.4 84.3 83.3 3.05

AT 98.4 946 92.3 946 95.3 91.2 97.1 92.6 95.6 94.6 94.6 2.32

AR H LR LR 85.6 88.1 90.2 84.6 86.1 82.4 87.3 90.5 88.6 87.5 87.1 2.87
N [E 7 G ug s 70.3 75.6 84.2 83.1 86.1 845 830 84.9 87.1 85.6 82.9 6.75

3.2 RMAER
3.2.1 A diFE5Ar ARSI 372 HEUBYRE
ks, & @ G R 0 LR, & AR JE %+
r A 60 HEUC, K HI AN 16. 1% ,TE LR 4,
A5, 3 A RERES 39 Lk, K il 14 it
W34 HRERE 69 LU K 18 Hitik; 5 A R&E
FEdh 66 HEU K 12 b6 A SRS 60 LK,
it 6 Yk ;8 H REEMES 17 #ibik, Kkt ;9 AR
FEREGN 14 HEW K 1 HEVR 10 A OREERES 15 4t
YR 2 R 11 H SREERE A 21 bk, A 2 it
12 SRR 29 LU, ARAG . AN [R) A6
HEUAE L 372 SEIR AT R R Y 60 IR Kz H R4
fec b e 3 s, B3 A AR A
WAEZH il LR R S Y 3 H >4 H >5
HA>100H>7TH>6H>11 H>9H>8 =12 H,

35.9

35 B

30+ SERAETZH WK & /%
SR AE B 604U R o5 HE/%

25 AL B3 7240 5 He/ %

E3 ARAMAXEEZREHE
Fig 3 The detection rate of florfenicol in

different months

rn P25 5, RS PRORAERE S 168 HLIK, K i 26
PV 4R R AERE S, 58 LYK, At 3 LR B AR
FERESL 62 HLYR K 16 HEYRK ;1Y R R AEAE S 84 it

3.2.2 A iAo
INT0.1 pe/kg B 7 HER, I 11.7% ;58K 0. 1

W R 15 HER, ASIR] SRR RIAE B 372 HEIR K
60 SR KA SR 5 & 4 Bk, dE 4 7]
S A R AE I i b 7 Ll e L R s AR Ry
A SN >R > 4K,

DB Z2E 5 AR IXCRAERE i 128 HHEU, il 28
HEUR ;B XCR AR AR 112 bk, K 15 HEVR; P X
STAERE S 72 R A 12 VR JLIXCRAERE L 18
HEUC, ARG H 5 B DORAERE S 42 L K 5 ik,
oz AL AR G, 372 LR K H 60 it U KA X gk
G HNE 4 B, mIE 4 AT ARG R AR 1 X B
7 AR R SRR A AR X > P IX > F X >

HIX >JbIX,
50 R LA i R e i%
45}4 ST RS Hle
Sl o R HALCAE R e
40+ OV o5 H/%
35l o Rl 12372
o AR %
301
25+
20+ 16.7
15+ / 11.
- 3 ?
10}, %2
5¢ o
0 7

X JEIX

B4 FEEINGXEEXREEKHER
Fig4 The detection rate of florfenicol test of

different varieties and regional
AR T KM G R S

~1.0 pg/kg A 38 HLIK, 510 63.3% , HHEKT1.0
ne/kg A5 15 #k, 5 25% 9 BHAT 5 ik Em e

TERTF 10.0 we/kg, i1 4 iR, X HAE AR
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A REL A AN TR X3 3#E 4T Duncan’S 4347, 25
Rk s prr,

SEH N NIRRT AE R/ IMERIR
HEP AR R > XS0 > J5 A > M A, HL A 22 B 2R 1 7
Duncan’S 4387, W LA, T EH 25 (P >
0.05), 4N AFABGZE RS H>4 H>3 7>
7H>6 H ,AFXIEEAVTIX > KX >FHEX > &
X, PR LA S TE R E 225 (P >0.05)

BRI L AE G2 LR B 22 5 (A2,
{BSRAT AT 4 RNk 5 & B A B v & B8 43
P AR A G E T ,3 .45 Ak
BOHS AT ARS8 A%, e 17 i, wos il
WS, JIAh AR EED 1.0 ne/kg BIHEIR
H3 B s k4 A 4 4ik,5 A 3 itk
f A 3,9 HRGEH 1 HER 10 AR 1T H A 2 it
W, BRI ,S ASRE RN E

AR B B L F AR R A
B, AR 10 A5 DL L (R R — 2D o A R, 4
PR LR A 3 bk, oA 1 HEUCRS ik
15.7894 pg/kg, ¥ F- 45 otk e K, HAem
a3 PP AR R A Y 2.5 A DTS P Y
U 10 A%, WoR 25 R . S Ah, A A R
1.0 wg/kg BIHLUCP XS & 9 LU, He o3 40 3 AN
TSR 6 HEUIE 2 130T PR R A 3 1 AH X JH Al
AR R

ARTRI 35 v, 7 XA H SF- 249 D 3 AR X1 2
5 R DX 5 A%, M B 10 £, 54,
AL 1.0 ng/kg AL H, R IX A 10 fitak, HoAth
DXy 5 I, UEWIAR (P PR IX A5k B

25 F PR SIS B 372 AL IR BURE S AT RS
W, @8 = AR R e H R R R\ A
Oy, W8 3. 4.5 A 3 AR s T A T 5 R TR
SRAEHD DX AR XA H e ey EE 20% 5 AN TR LRl
WK R e, it 20% , K HES,63.3% i
FEGASIEAE T 0.1 ~ 1.0 pe/kg ZMa], HE— %}
ANIEIH Z #3647 SPSS — Duncan’S 4387, 45 5 7R G
WEMZES(P>0.05),

S
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