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W OE: BM e SO 3 - B B RS 7% (ultra performance liquid chromatography-tandem mass
spectrometry, UPLC-MS/MS)[a] iz 68 f6 rr 13 FR# S | 15 Fhigis SN 4 Fl U BF R KB 205k B (10 3 7 Jr
o Ak e 4R 2 %P Z 8 —4M (ethylenediaminetetraacetic acid disodium salt, Na,EDTA)-Mcllvaine
PRI A TR AL, HLB [E ML BUR 44k, Waters ACQUITY UPLC BEH Cg i H: 435S, Lk 0.1%H MR Z Al
0.1% F FRIK V AE A TR shAHEA TR L UERR; FmE%8 IE 2 PR, DA I M (multiple reaction monitoring,
MRM) 75 R R B AT M 5 40 BT, AMRikoE i, G5 BEIGE  WETETI R K DU IR ER 25 W o I AE
2~50, 2~50. 5~100 pg/kg WLl ML PEMISCTE R Y7, FIORRBIIRT 0.99; ARIIIARAKHF-32 [
82.6%~110.2%, FHXIHRUESN 22 (relative standard deviations, RSDs) A 3.2%~13.9%, #H FR(limits of detection,
LODs)H15E R (limits of quantification, LOQs)7> 324 0.3~2.0 pug/kg Fl 1.0~5.0 pg/kg. L& A7 pobess i |
RPOTHE, TG AL A8 f0 b [ B PRE R e IS | WS TR 24 K DU PR 2R S B 28k B R T M A E SR
KEHA: fBfn; WS AR - AR IR TTRE L, S WETRERZS; DO

Simultaneous determination of 32 kinds of veterinary drug residues in eels
by ultra performance liquid chromatography-tanderm mass spectrometry
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ABSTRACT: Objective To establish a method for the simultaneous determination of 13 kinds of sulfonamides,
15 kinds of quinolones and 4 kinds of tetracyclines residues in eels by ultra performance liquid
chromatography-tanderm mass spectrometry (UPLC-MS/MS). Methods The analytes were extracted with
ethylenediamine tetraacetic acid disodium salt (Na,EDTA)-Mcllvaine buffer, then purified with HLB solid phase
extraction columns, and analyzed by Waters ACQUITY UPLC BEH C;3 column with gradient elution using
acetonitrile (containing 0.1% formic acid) and 0.1% formic acid solution as the mobile phase. The analytes were

detected with electrospray ionization in the positive mode using multiple reaction monitoring (MRM) for the
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qualitative and quantitative analysis. The compounds were quantitatively analyzed by external standard method.

Results The linear relationships of the sulfonamides, quinolones and tetracyclines were good within the concentration

range of 2-50, 2-50, 5-100 pg/kg respectively, and the correlation coefficients were larger than 0.99. The average

recoveries were 82.6%—110.2%, the relative standard deviations (RSDs) were 3.2%—-13.9%, the limits of detection

(LODs) were 0.3-2.0 pg/kg, and the limits of quantification (LOQs) were 1.0-5.0 pg/kg. Conclusion This method is

fast, simple, sensitive and reliable. It is a qualitative and quantitative method suitable for the quick and simultaneous

determination of sulfonamides, quinolones and tetracyclines veterinary drug residues in large quantities of eels.

KEY WORDS: cels; ultra performance liquid chromatography-tandem mass spectrometry; sulfonamides;

quinolones; tetracyclines
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Bl AT G e A I B S 1, LR BE 22 B RN
25 B DR AP A [ 52 5 ) 25 1A AT B, R 117 b AR
ZRH, g (R 2 — PR SRR A ) 8 £ % A
A O, FEB O EA, e, e, EE%
H A 2006 4 TF IR, St e 0 2 5, X 68 6 )7 5 S0t
110 ZFp35 B, AR 2 s iRm0 DU SR 2 229
R OMESEINTE, B E. BN, £E. H
ARGV RIS | TR 2 R DU B 28 2 2549 9 Ay BR 4 15 ) 14
2l SEE SRR s s B 3 B
KAR PR R 100~1900 pg/kgB . IR ETE 2015 44001
#2292 AR 11 75 6 H S T I ST AL L AR
R, WHRPESERY A, GB 31650—2019 (&% 4
E R brfE & B2 KR R B ) Bl farhiz 3 288
I FRERAE N 30~500 pg/kgo X 3 FSEZGHE H E FRAE L A
FRALT 1z, e B g N PR e Ry vk A T W

BRI 3 ZEE2h5k s i 5 F O i 255 ROl
A O OB A (- A B O L O (i
AT YR . K RRES . 25 258 /oA I Bk
Sk, R B B PR A A B R T VA
o3 - P I T3 1 oA B B A mT 0 bk e AT ik, T
N FHAEZI Y Z 5% B PR T . ERT 2 224 [R] ARSI iy
FTEEHE AL, (HFEREI 3 25825 (AR 505 R R 3G 3G
FF AL g s W U AT I ), G A I s 5 e 0 v 1 3 £
PR E e | TREEAGI, DA R O0) AR g S 1
PEHU . R IR . AR R . B AR, T
R RO AR 8T - BB B T 3 ¥ (ultra performance  liquid

chromatography-tandem mass spectrometry, UPLC-MS/MS)
RGN 8 e R RS | TS RO A RS E 2R, DU
SR R B 008 7% R AR PR S P SRR R S

1 MR57E%
1.1 &&S5MR
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Quattro Premier/XE i = SOBAR 31 - #p BB (38
= Waters 23 7]); 2-16PK #8553 & LHL(GEE Sigma A #]);
TurboVap LV &ML i dlt Biotage 2 H]); Milli-Q ALK HL
(32 Millipore A H]).
1.1.2 &K A

13 Tt e 24 sl Bl e A RIOR R B 210 - Al e ] FR 4
ME WE (sulfamonomethoxine, SMM) . fifi iz H 3t mg g
(sulfamerazine, SMR) . fi# f — B & 1% IE (sulfamethazine,
SDD) ., filifiz/a] — P 48 B (sulfadimethoxine, SDM) . ik iz
(sulfadiazine, SDZ). il i FH 3% (sulfamethoxazole, SMZ) .
it Jiie ! 48 1% (sulfamethoxypyridazine, SMP) . fif Jii 52 Ik 58
(sulfachloropyridazine, SCP). i/l X% bk (sulfaquinoxaline,
SQX). fiizZ ¢ (sulfadoxine, SDX) . fifiiizmEmk (sulfathiazole,
STZ). fili e Xt F 4 W5 I (sulfameter, SMD) ., FH 4807 [l g i
(trimethoprim, TMP); 15 Fyds i B 2SAREZ Y. Bk v A
(enrofloxacin, ENR), RNV (ciprofloxacin, CPF), #53I»
£ (pefloxacin, PEF). A (ofloxacin, OFL). X Vb2
(difloxacin, DIF), ¥b$i7¥b 2 (sarafloxacin, SAR), FF#TbE
(danofloxacin DAN). {&i#7) & (enoxacin, ENO), BV E
(orbifloxacin, ORB). MARYP & (marbofloxacin, MAR), Fi(H
M (flumequine, FLU), ¥#%35¥) A (lomefloxacin, LOM)., i3
b A (norfloxacin, NOR), AJf1¥> A (sparfloxacin, SPA), MM
J% (oxolinic acid, OXA); 4 FhPUFRRKAEARMELGY): UM E
(tetracycline, TC). + % & (oxytetracycline, OTC), £&H &K
(chlortetracycline, CTC). 5#7]% % (doxycycline, DC), it
FRvE SR AR =92.1%, W H %1% Dr. Ehrenstorfer GmbH /A ] .
LMEM TR AN, BEIRE N . FrIERR (O b e, Rk
), HER. O . WEN(EREal, SEEEFEAH]), HLB
& AL BAE (60 mg/3 mL, & [E Waters /A 7)o
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i3 f 32 a2 5% B 9015

IR R 1 A4 M7K)12.93 ¢, BERRE
11092 ¢ Z TN Z I T 3723 g W 1 LK,
FE2JJF RS pH £ 4.0£0.05.

1.2 7/ &
1.2.1 HSaras

FREL 5.0 g WFEF 50 mL 204, IAIRBGR 30 mL,
TRBE2 min, FERIEY 30 min; 10000 r/min &.0> 10 min(iFJE
4°C), B iEW M. HLB BAHZE BRI 3 mL H
3 mLKIEAL A, A 6 mLEEBURK, SRJFAKIK A 2 mL 5%
H R KO ok, 725 3B i, WUEHT 5 min, )5
FH 3 mL P EESE U AE T 15 mL BEIE4E P, 40 °CE KT,
HERAMA 1.0 mL 0.1%F BR 215 (9:1, V:V), IR FEE S 2 min,
£ 0.22 um VBT U8, HE EPURST
122 H s TAR R B &

FRECS 5 5.0 g 25 FHRFET 50 mL B0, 25mA
EEFRUEIRIR, R B MEVEEZE BN 2.
5. 10, 25, 50 pg/kg; PUFRZEIAIN 5. 10, 20, 50,
100 pg/kg; BRI ALFE, A EALAG I
123 &igihH

34 ACQUITY UPLC BEH Cg (50 mmx2.1 mm,
1.7 pm); FEIAHIEZR: A: 0.1%FBRKIEW, B: 0.1%H R Z
Ji§; Wik 0.3 mL/min; #6EEPEE S5 0~1.0 min, 85% A;
1.0~3.5 min, 85%~20% A; 3.5~4.0 min, 20% A; 4.0~6.0 min,
85% A, #iFEH S L.

1.2.4 it

AR BB IE B AL 2 R I (multiple
reaction monitoring, MRMEZCRAE; BNEHIE: 3.5 kV;
BT IRIRE: 110 °C; A7 R : 400 °C; JBtie 7l ii:
900 L/hr; Rif#“<0: 50 Lihr; FRMEEES T F BT KR

e 100 |' MAR 7.92¢3
E o 048 Ah . .
B 1.00 2.00 3.00
43 B4 B 8] /min
by 1.29 334>290.1
g 100 [ ,L PEF 1.66e4
2, 0.73 , ,
= 1.00 2.00 3.00
£ B 15} 8] /min
! 125 320>276.1
# 100 15 05 NOR 6.16¢3
B [ 0.81 A
g 0 ' :
1.00 2.00 3.00
{3 B3 i 8] /min
= 100 133 332>288.1
3 CPFX
E . F)-S 4 066 0,93 " - 1.25¢4
1.00 2.00 3.00
£ B8 bt ] /min
B RS

MOHEALHL I, R AERE, W3 1.
2 HBRE5SM

2.1 ATRCEBEHRIMIL

840 1Y) 8 1 BRI S R R &2, ERILERI T, 18
o —REREUHR, XTI THR K . I EREA BB X
SeZR R . HERRRTIN A OCHE . ARSI . 1% P
MRNE . 2 WU 2.8 — 4 (ethylenediaminetetraacetic acid
disodium salt, Na,EDTA)-Mcllvaine $&BU& #4171 BUICR L
B ZERRH, 3 PPERIURNTTRRGSS | v 2 Y Tl
TIBT; (AR RAY R VR TEBURET, X ik
HKARUE, HA I Na,EDTA-Mcllvaine $EBGRHRIUN A AE 155
BRI Y BR o BT AT T Na,EDTA-Mecllvaine $2HX
W, [RIES AT LAY 68 fa v B s i i, IR R AT 4 °C
10000 r/min e VR B OB ZREN, W ERER R
6 mL 20K, 24T 1 g 7 HLB HudHb s S Ak B, Ak
BR2S KA AT TR0, e FoA% S8 MR TR 2 BURE I AR 3R] 1 S i 20
B, T ELA R ) DR AR, R R E
22 BIERHMRK

3 ZREFINE 2GS R LA R, s R R
1) pH X 4590 J5T 43 B5 AT B M AR5 LR 0.1% FF IR
0.2%FRIK . 5 mmol ZRE/KIEW . 10 mmol ZFREE K%
WARSHE, 0.1%F MR AR AR HIAR, 456
JEAFER 32 FhE 24 ACQUITY UPLC BEH C 5 23 B B
REE . e, VR AR, 455 0.1%H ER K i
-0.1%H R ZIERT, 32 FiE 2 A0 IR Hk B AR iR i # %%
B I 0 RS T | AT TR R s A R, AN 1R,
W 0.1% H BRKIF I -0.1% IR Z IS R 2 /E iR sh Al .

100 1.25 362>318
o I’ ' OFL 2.42¢4
g 0 L 1 L
= 1.00 2.00 3.00

AR B3 5} 8] /min
bt 1.13 321>232.1
w 100 E.oz ENO 5.14¢3
E ) .
=
= 1.00 2.00 3.00

FR B B} [ /min
# 137 461>426
o 10017 k OTC 4.88¢e4
= . . .

1.00 2.00 3.00

AR B s} 18] /min
B 00 1.50 358>314.1
= DAN 6.83¢3
B, 1.24 . .
=

1.00 2.00 3.00
A B s} [A] /min

MRS . PUBRZRIEZEY A NTE 2. 2. 10 pg/kg TRANHEEE ) MRM (1% 5]

Fig.1 MRM chromatograms of sulfonamides, quinolones and tetracyclines in additive concentration of 2, 2, 10 ug/kg respectively
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# 1.54 352>308.1 e 1.71 445>410
i 100 [ A LOM 28604 B 100[ C 2.27e4
; 0 1 1 i g 0 | )
= 1.00 2.00 3.00 = 1.00 2.00 3.00

15 B2 i} ] /min 13- B8 I} ] /min
= 100 1.74 360>316.1 o 2.15 400>299.1
= [ ” ENR 1.78¢4 bl [ l DIF 3.35¢4
a L L &1 0 L " L
= 0 =
= 1.00 2.00 3.00 = 1.00 2.00 3.00
£ B8 5} 18] /min 4 B8 5} 8] /min
i 1.92 396>295.1 i 215 393>349.1
a1 100r ORB 70604 & 100 [ LSPA 5.72¢4
2, . . % 0 1 ' '
= 1.00 2.00 3.00 = 1.00 2.00 3.00
{4 B3 B} [&] /min 14 B8 B} (6] /min
i 233 479>154 242 445>428
) 100[ \ C1C 876e3  m 100 [ LDC 7.55¢4
= ' ' = . 2 '
= 1.00 2.00 3.00 = 1.00 2.00 3.00
A B2 Bt 8] /min AR B 5} 8] /min
Fg 2.50 262>216.1 2.12 386>299.1
= 100 OXA 4ot 1001 SAR 2.62¢4
- N . £, . . .
= 1.00 2.00 3.00 E 1.00 2.00 3.00
PR ER 5} H] /min £ B3 B[R] /min
i 2.96 262244 1.24 291>230
= 1oo|- n FLU 1325 &3 100r n TMP 8.77e4
“;E‘ 0 1 1 E 0 L | 1
= 1.00 2.00 3.00 = 1.00 2.00 3.00
A B8 i 8] /min A B8 it [E] /min
|
g 100 1.37SMR 26521561 g0 MZSTZ 256502
2 I‘ ’\ 2.54¢4 5, I '\ 2.97¢4
= 0 | | | = 5 1 1
= 1.00 2.00 3.00 = 1.00 2.00 3.00
AR B8 B ] /min A8 B ] /min
i 1.08 251>156 1.82 281.1>107.9
= 100 : = 100 SMD 3.04e4
b SDZ 3.02¢4 0de
?1 r L E 0 |_ 1 —Al L
= 0 ] I =
= 1.00 2.00 3.00 = 1.00 200 300
£ BE B [B] /min PR B H ) /min
i 1.82 281>156 12 1.72 279.1>186.1
5 100 A SMP 2884  E 100 § SDD 6.27e4
? 0 r I AI L ) i‘ 0 r . 4L. "
= 1.00 2.00 3.00 = 1.00 2.00 3.00
AR 88 B 8] /min {7 B8 I [A]/min
1 224 285>156 ) 1.83 281>108
g 100 [ i sce 1.33e4 %100 [ s WYy 1.98¢4
; 0 L . - : 0 1 I
= 1.00 2.00 3.00 = 1.00 2.00 3.00
£ BE B B] /min £ B8 B} (8] /min
iad 2.38 254>92 iid 2.68 301>156
100 : o= 100 p
3.70e4 6.73¢4
S U B ) S
= 1.00 2.00 3.00 = 1.00 2.00 3.00
£ BE B [B] /min £ B B [B] /min
i 2.67 311>156.1
%100 [ SDX 2.36 nSDM 1.32¢5
=0 . .
= 1.00 2.00 3.00
£ B 5F [ /min

Fig.1

1(8E)  WEEE

WEIERZE . DUFR RS ITE 2. 2. 10 pg/kg FANMREE B9 MRM (4 3% &

MRM chromatograms of sulfonamides, quinolones and tetracyclines in additive concentration of 2, 2, 10 pg/kg respectively
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2.3 BuEFHRMmL

HRAE 3 SR 2 A2 4l he, SR IE B R+
o 3B 1.0 mg/L Bk EZE | BfRE . TUIR KRG
FRUERI, TEIE R TRGUR N T s 7, MR | filffE
RESFIEATOLAL, BRI TR ARAESHILER 1. MRM RAE

R RN SE AP S I M, 45581 MRM &%) i iH
AR SE B IR T) 2 AR /0, A SR B0 RE R S ER R A T
Bo hatt, AR AR £ B R I 15 2 AH L RIS (R] 81 17, 2 1K
HERERGIN 32 FhRrIAY), URAEBCRIFRIR RS R, 32 Fhfs
DI A5 5  AS B PR IE

£1 32 WEY MRM RiERESH
Table 1 MRM mass spectrometry acquisition parameters of 32 kinds of veterinary drugs

Hr254) {4 B4 Bt ) /min BEBS 7 (m/2) TETF(miz) HefLH RV Wi REft/eV
SMM 2.14 281.0 108.07/156.0 35 26/18
SMR 137 265.0 156.17/172.1 30 16/15
SDD 1.72 279.1 156.1/186.1" 32 20/18
SDM 2.67 311.0 108.0/156.1" 38 21/18
SDZ 1.08 251.0 156.07/185.0 30 17/17
SMZ 238 254.0 92.0'/156.0 29 26/16
SMP 1.82 281.0 92.0/156.0" 35 26/18
SCP 2.24 285.0 92.0/156.0" 28 26/16
SQX 2.68 301.0 92.0/156.0" 33 26/16
SDX 2.36 311.0 108.07/156.1 38 21/18
STZ 1.12 256.0 92.0°/108.0 30 27/24
SMD 1.82 281.1 92.0/107.9" 29 28/26
TMP 1.24 291.0 230.0/258.0 40 24/20
ENR 1.74 360.0 245.1/316.1" 40 25/20
CPF 1.33 332.0 245.1/288.1" 40 25/18
PEF 1.29 334.0 290.1°/316.1 40 19/21
OFL 1.25 362.0 261.1/318.0" 40 2721
DIF 2.15 400.0 299.1%/356.1 32 27/20
SAR 2.12 386.0 299.1°/342.0 32 29/19
DAN 1.50 358.0 283.1/314.1" 40 23/15
ENO 1.13 321.0 232.1°/303.1 41 35/18
ORB 1.92 396.0 295.1°/352.1 40 25/16
MAR 1.11 363.0 276.0/320.1" 40 25/15
FLU 2.96 262.0 202.1/244.0" 37 27/18
LOM 1.54 352.0 265.1/308.1" 40 2717
NOR 1.25 320.0 233.1/276.1" 41 23/17
SPA 2.15 393.0 292.1/349.1" 40 25/19
OXA 2.50 262.0 216.1°/244.1 40 28/20

TC 1.71 445.0 154.0/410.0° 30 28/20
OTC 137 461.0 426.0/443.0 30 20/20
CTC 2.33 479.0 154.0/444.0 35 28/22
DC 2.42 445.0 154.0/428.0° 35 30/18

o HEEE T
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iﬂﬂ%ﬂ‘]%‘?ﬂcﬁiﬁiﬁmﬁ%&ﬁlﬁ, AJRE ™ EH S E A UE
WPERPY S AW T A8 PR ORI T AR i A B 2
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Table 2 Regression equations, linear ranges, LODs and LOQs of

32 kinds of veterinary drugs

B AR B e, 2 BE AN S, A - S ZPEERE LODs  LOQs

S 2z B A ZR AL AR T 20%, 2 B IR 2R [uglkg) ng/ke) /nglke)
Ko BIARFG R 2 HR A bR R 25 A0 B0 Ty i, 7 SMM  ¥=239.557X+77.263 2~50 0.5 2.0
FEHIAR AR e, A AR LR B R0 B I [, SMIR ' YZaI9022X62.33260 230 05 20
522 SR Y B R T SDD  Y=891.518X+145.835  2~50 0.3 1.0
25 BMER. BHESEER SDM  Y=863.559X+53.0597  2~50 03 1.0
SDZ  Y=346.993X+60.6507  2~50 0.5 2.0
DAGAABAR Y SRR e TR B, RS AR AR (X, pg/kg) o it SMZ  Y=340.298X+82.8093  2~50 0.5 2.0
W T AR LR, 158ILerE IH 5 R, HARSE R A )N SMP  Y=291.855X+213.011  2~50 0.5 2.0
0.990~0.997, FUITEAHN M EEVL AN 32 FhE25 Lt ¢ SCP  Y=234.776X+91.3268  2~50 0.5 2.0
AR 7225 FIRERI AR IR B TR A PR A TR AR Ak SQX  Y=481.667X+35.7776  2~50 0.5 2.0
FEARI, LA 3 A545 M L A K BR (limits of detection, LODs), SDX  Y=405.58X+109.041 2~50 0.5 2.0
PL 10 551 b A 7€ 2 R (limits of quantification, LOQs), 153 STZ  Y=311.439X+32.5172 2~50 0.5 2.0
F| 32 FpHa 2y LODs Y5 EIh 0.3~2.0 pg/kg, LOQs YN SMD  Y=438.613X+71.4025  2~50 0.5 2.0
1.0~5.0 pg/kg, S5 WFE 2, B3R 2 ATH, 32 FhE 2GRy Zedk TMP  Y=916.769X+121.647  2~50 0.3 1.0
R A B AT e BRI R E A R G X R 2k R ENR  Y=416.606X+9.49.248  2~50 0.5 2.0
FR 2 (R 23K CPF  Y=172.782X+58.3714  2~50 0.5 2.0
26 EESHESE PEF  Y=215.426X+42.0847  2~50 0.5 2.0
B bR, B 3 AR, A OFL  Y=277.027X+55.7556  2~50 0.5 2.0
6 AFATRE, $2 BTy A FRAARGIN , 32 Fh-2 24 (1) - 14 ] i Ymelavbsesiz 20 o2 20
SAR  Y=156.91X+37.4673 2~50 0.5 2.0
R Ry 82.6%~110.2%, AH XF i #E fiit 2% (relative standard DAN  Yo162.725X498.6533  2-50 05 -
deviations, RSDs) A 3.2%~13.9%( .3 3), ¥ii £ GB/T ENO  Yo118.119%26.7276  2-50 05 20
27404—2008( T2 56 % T A B BRI A I DTSR ORB  Y=652216X+173.867  2~50 0.3 10
3 RSt MAR  Y=173.218X+6.85621  2~50 0.5 2.0
FLU  Y=710.308X+82.3876  2~50 03 1.0
AWK Na,EDTA-Mcllvaine 2B #5472 0, LOM  Y=338.573X+55.117 2~50 0.5 2.0
HLB [EAHZ B S0 i Ab 3 7 s, #IFH UPLC-MS/MS NOR  Y=94.389X+35.7504 2~50 0.5 2.0
FAL . R ROOL A, B T IS e R RS | R SPA  Y=443.913X+86.5556  2~50 0.5 2.0
B2 FNPUIR 22 2k s e B B . % AT LAE OXA  Y=513.908X+15.7354 2~50 0.5 2.0
b, PRESCEL 3 B2k B AAREL, ALY, IR TC ~ Y=310.435X+42.6333  5~100 1.0 3.0
BB K AT, R [E SR 1 55 % 2tk OTC  Y=326.73X+5.27663 5~100 1.0 3.0
PR BRI RO R L i R U P o, 5 5t T CTC YPea300329688 = 5-100 20 30
SEMI, KRB RMA B A%, AT pC rmermpmATrl i 0 30

#+z3 32 HEAHNEWERFEEE (h=6)
Table 3 Recoveries and precisions of 32 kinds of veterinary drugs (n=6)

Fz y)likedis [l i RSDs Hir  wshnsess  mcR rsps  HBR #mkE [ER RSDs
29 N(pg/kg) 1% 1% Bt /(ng/kg) 1% 1% 29 /(ng/kg) 1% 1%
2 89.1 10.5 2 107.0 43 2 84.6 9.6
SMM 5 94.5 44 SCP 5 89.9 9.4 CPF 5 93.0 4.6
10 101.1 4.1 10 96.8 6.3 10 98.0 5.0
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H b5 AR IES RSDs HEr  wshnkps ek RSDs  HFR @k R RSDs
2 /(ug/kg) % 1% 2 /(ng/kg) 1% 1% 2 /(ng/kg) 1% 1%
2 93.1 9.5 2 93.2 8.3 2 95.0 6.3
SMR 5 89.6 7.8 SQX 5 93.0 5.6 PEF 5 94.0 4.1
10 93.9 9.8 10 103.5 6.2 10 94.9 5.0
2 88.8 8.6 2 94.8 59 2 84.2 8.1
SDD 5 96.4 73 SDX 5 100.1 4.3 OFL 5 93.0 6.5
10 102.3 9.1 10 98.5 5.6 10 91.3 5.7
2 96.4 4.8 2 92.6 7.8 2 103.6 3.8
SDM 5 98.1 4.5 STZ 5 91.2 6.7 DIF 5 101.5 4.5
10 101.6 3.8 10 93.8 6.2 10 103.3 4.2
2 97.6 54 2 94.2 6.0 2 110.2 5.4
SDZ 5 98.7 35 SMD 5 96.5 5.4 SAR 5 102.8 6.8
10 98.8 4.4 10 101.5 4.1 10 105.2 5.9
2 83.2 13.9 2 97.8 4.0 2 82.6 9.9
SMZ 5 93.1 9.7 TMP 5 104.0 3.5 DAN 5 87.1 7.7
10 97.1 6.2 10 101.1 5.2 10 90.4 5.3
2 95.4 4.6 2 96.6 4.9 2 88.6 7.7
SMP 5 101.1 4.6 ENR 5 95.1 4.4 ENO 5 94.3 4.6
10 99.0 3.6 10 97.0 3.9 10 95.2 32
2 106.6 5.6 2 88.1 9.4 10 97.2 43
ORB 5 104.0 43 NOR 5 86.0 8.9 TC 50 103.4 5.1
10 101.4 4.0 10 90.3 6.9 100 95.7 3.8
2 88.8 9.4 2 85.4 8.6 10 95.2 3.8
MAR 5 91.4 6.2 SPA 5 94.5 5.8 OTC 50 100.1 4.7
10 93.2 7.1 10 95.1 4.6 100 99.6 4.5
2 102.2 5.2 2 108.6 6.6 10 91.5 6.5
FLU 5 99.3 3.5 OXA 5 101.8 5.1 CTC 50 925 7.2
10 98.9 4.2 10 105.7 3.6 100 94.8 4.4
2 91.6 5.8 10 104.4 4.2
LOM 5 93.4 3.9 DC 50 98.8 4.9
10 95.9 3.6 100 97.5 5.2
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