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QuEChERS &4 ¥ GH B - BB RILEME LI1EP 112
47 MG % B

1 1,2% K 1 1 1) 1
EE, M M7, TER, & O®, TR
(1 T E & F 16 X B S AT 5T Be (1 52 17 3 Wa 45 1 5 S0 5 (MRS R 4800 i 22 4)), 4RJIT 7500015 2 RO R BE2Epe, M
210095)

O ASCES T b QUEChERS 454 R (15— HR I B35 (UPLC-MS/MS) IR Il i 3 rh 11 28 47 Ry sk B8 i o0# Ji vk
RIS AR R CFEHEAREIARXT 47 PGB AR, ¥R pH Y EDTA-Mcllvaine 28 i A AL ORI H AR b A& W 4 U
HARECR, ST O R 2N BT, 47 FREGHITER R R T R Y S A AR R (r=0.995) s TR AUKHBR N
0.1 ~2.5 ng/kg, EHRH 0.5~ 8 ng/kg; 3 ACHIMFRRI MBI R 61.1% ~ 117.0%, AHXARUEMRZE A 1.9% ~ 11.4%, I8
FAIEL S MER S B et AT, AR IR MR G TR, O R AN 2 A IR R EICRIT B E KU B S R
BRI,

KB HRRAH IS PEETE s QUEChERS; 13; 245k

FESHES: X53 XEkERRRRS: A

Determination of 47 Drugs from 11 Categories in Soil by UPLC-MS/MS Combined with

QuEChERS

LI Ruixue', HE Wei'?", WANG Zelan', ZHU Jie!, WANG Zixin'

(1 Ningxia Food Testing and Research Institute (Key Laboratory of Quality and Safety of Wolfberry and Wine for State
Administration for Market Regulation), Yinchuan 750001, China; 2 College of Veterinary Medicine, Nanjing Agricultural
University, Nanjing 210095, China)

Abstract: In this study, a UPLC-MS/MS method combined with QUEChERS was established to simultaneously determine 47
drugs from 11 categories in soil, separation effects of different columns and mobile phases on the analytes were addressed, and
extraction effects of EDTA-Mcllvaine buffer solution with different pH and purification effects of d-SPE dispersers on drugs were
also analyzed. The results showed that all the 47 drugs showed good linearity with »==0.995, LODs of 47 compounds ranged from
0.1 to 2.5 pg/kg, LOQs ranged from 0.5 to 8 pg/kg, recoveries varied between 61.1% and 117.0%, and RSDs from 1.9% to 11.4%.
This UPLC-MS/MS method is sensitive and suitable for accurate and high throughput analysis of multiclass drugs residues in soil.
Thus, it is useful for analysis of occurrence characteristics and risk assessment of drugs residues in soil.

Key words: UPLC-MS/MS; QuEChERS; Soil; Drugs residues
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53 1 ZFHii%5 45 : QuEChERS iy

T LR 23— e TG B 12 0 S 33 v 11 2 47 A2k R 577

g2 e rh 2 22 % BRI E T PR
e MR | U R AR N FRASE R — %TUL
KGPRIME , MPTAME  BIRMERZE . B
<IN %%%ﬂ%a‘%‘%%*%%ﬁ“%%ﬁf“E’Jﬁ%h
W7kl LA 2% HAS R FP S 245 ) i 1
Py ORI A P o 22 SRR, T 28 25 )k v [
PRI, Vdl | e A R — g IR . s -3 2228
2558 BA DA DN 23 BT O v X F AT b 2R 25 1)
P A7 IV 8 S v A XU BF 5 A i 3

W T 25k ”E’Jh{wﬁ{iazfﬁ%ﬁf%f“”ﬁ
RPN W (= NN T 27 NN W 1 RGN = D 87 SP AN & =R o
JRG: . O AR T WO (6 -5 (Liquid
chromatography-tandem mass spectrometry, LC-MS/
MS)H BA mid i (e E R ISR BT T e RE 1 S0
B, ORI T rh 2225 IR T Y T2
Mﬁ%m 24y 5 ARG ) A R R AL 4 A A

B, SR AHAE ORI R AR BOA Y, Horh DL B

HFEBCHICE A QUECKERS ¥k THUskfRifE . &) T
AR TR SRR R U T 2 2R E T AR
jL5-12:19-22]

AR QUEChERS ¥k i, iy

oA, ST T TRl E -3 11 3% 47 Rh2 sk
EI’J UPLC-MS/MS J5i%, M#F5T + 5254 5% A7 30
AR 2GR A R AE P A SR A OB OR S

1 #MR57E%

1.1 2. KT 548

Agilent 1290 Infinity I1- 6460 I = F UM AT Hi 1%
Y ; Zorbax Eclipse Plus C18 f4i%#¥(100 mm x 2.1 mm,
3.5 um)(FEE Agilent 22H]); Milli-Q #4i/K{L(FEHE
Millipore 3 Fl); 3-30KS R UARELHL(EER Sigma 2y
F)); Vortex Genie2 JiE i iR & #% (F E Scientific
Industry 23#]); MV5 ZWAY(GEE Lab Tech 23F]);
XPE105 HLFKF+(0.01 mg, ﬁﬁi Mettler Toledo ££ 1),

i CIEH ke, W [ 3EE Fisher 24w
R R a4k, WA Thermo Fisher Scientific 2> &) ;
LRV TR =40 . BERR S R il I [ 2
AR A FR A v %&%ﬂ*] *?T%@’EZ A
ol W B RERR Mk 2R A BRA 7] 5 ook
TR AN R LG s, WA %ﬁﬁﬂﬁ DA~ 1R A BR 2
F; N-IN3:Z i (Primary secondary amine, PSA),
/BB RERE(C18)HHE R, W A5G Agilent 22 7]

Tl FeWEWE (STZ) . ki fie — P S M W (SFZ) | fisk e
WEIE(SDZ) . fiffifile FP WG s (SMZ) . s g ) — Y 4 g

(SDM) .. i ] FH 4 0E (SMM) . FH 4 BE (TMP) |

fifh e FP P E (SMIR) . i e b 2R (SDT) . il fre S Ik 1
(SCP). Tiillie 23 (SDX). ZFFBEmME (Benzimidazole).
i (Metronidazole) , 33K (Dimetridazole) . Ak
[ 85 % (Lycomycin) . 548 % (Clindamycin) , %21 %

# (Roxithromycin) . % /& B & (Tylosin) . S AP L
(Chlorpheniramine) , U ¥f % (Tetracycline), 4l & 1

>98%, W Hf4[E Dr.Ehrenstorfer /A5 ; ¥4 FF 3 A Al
K 14 (1-methyl-5-nitro-1H-imidazole-2-methanol) . %
fif ;A (Ronidazole), WA 1 000 pg/mL, M4 H iz
ks BHE AT BRA ] 5 S0 H i Pk (5-chloro-1-methyl-
4-nitroimidazole) . ¥ fi§ ¥ (Tinidazole) . 41 % %
(Erythromycin), ¥4 1000 pg/mL, W H ik
SR A BR AR s ZEEPK M (Levamisole) . 54
T b 2E (Loratadine) . %% LMK (Antipyrine) . FEHERE
(Cyproheptadine), VB4 1000 pg/mL, W H LTS
ISR A R A F s FlZ K [l (Lidocaine) . A4k
A (Benzocaine) . FEEME(Fluconazole) . X} . MEa 3
3 (Paracetamol) . Bi] F] Bk (Astemizole), 4E5E>99%,
W H a2 m A AR A R A A T A R
(halcinonide) . i] ¥ #3(Cortisone) . 3% JE 2 (Prednisone) |
& JE# JE(Prednisolone) . K JE (Fluorometholone)
A1 Hb 75 7 (Budesonide) . 5K A (Deflazacort) . H2k
fir & 75 78§ (Chlorpheniramine maleate) , 4l J&
100%, 14 3 A =2 b 24 i e B9 e
1.2 tRAERRAIESH

53 SRR GE FAREY) BT SRR R 1 mL ARiEY)
B, W EERSAR, Fefl BTk 2 10.0 pg/mL ~
1.0 mg/mL )45 25 WIhR A 2 o W PGS o 45 b A
FWT 10 mL AT, HAPEEAEZZE, B
IR R 1.0 pg/mL 14 47 P25 YR AR AT -

SR s BT A R B R A AR I
e ol S B B B R 1.0 2.0, 5.0, 10.0. 20.0. 50.0.
100.0 ng/mL AR A AR IE TAER W
1.3 {US|IIEEH

%4 . ZORBAX Eclipse Plus C18(100 mm X
2.1 mm, 3.5pum); FEiR: 30 C; SEREAFR. 5.0 uL;
TEhAH . 0.1% /K W (A) M B (B) 5 il 1
0.3 mL/min; FEREVEMIFRT: 0.0 ~ 1.0 min, 97% A
1.0 ~5.0 min, 97%A ~ 80%A; 5.0 ~10.0 min, 80%A ~
60%A; 10.0 ~ 18.0 min, 60%A ~ 30%A; 18.0 ~22.0 min,
30%A ~ 0%A;22.0 ~ 25.0 min, 0%A ; 25.0 ~ 25.1 min,
0%A ~ 97%A,

it 3% 2% F . HL WS 55 B 1 U8 (Electron spray
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e %56 4

ionization, ESI), 1E&FH4, £ EME, T
PEARE N 350 C, THYSREHR 7 L/min, H<R
JEH 350 °C, i EA 11 L/min,
1.4 REHE
FIERESCRE TN . F Wb DX, SR
BEAFETE —18 °C R IR IOE R %
EAEES, BEGERE TG 0.3 mm i, 1RAIE .
FRECS g iAFE 2 50 mL 3RO, A S mL
EDTA-Mcllvaine ZZ#9, JIA 1 Fg&E T+, A
BEIRA), WEHRINA SmL 20, #WHE 2 min, A Sg
FAkH, RIZRY 5 min, 8000 r/min 5514 F B .0
5 min, 58 IS . F NaOH ¥ 008 7 5% 7 i pH
£9, MA SmL ZJiE, #WE 2 min, 8000 r/min 514
FEL S min, AF LIER. WS mL LR TG
164 (5 800 mg Na,SO4, 60 mg C18, 20 mg PSA), JRjiE
1’2 5 min, 8 000 r/min E.0> 5 min, WAEEHLIK T 40 C
ARZIET, H10% JIEKEREREZ 1 mL, iJ31L
DRI, R

2 HR5H®

2.1 UESEEFHFHMRNK

211 ERERMFMEIL HET ZORBAX Eclipse
Plus C18(100 mmx 2.1 mm, 3.5 um){a %Ml Infinity
Lab Poroshell 120 EN-C18 (100 mm % 2.1 mm, 2.7 pum)
ATEAEXT 47 PRSI 3 B CR . C18 LR E ZFlE
Y53 MTIR R AR, RGN, 3K A T/ \ ot S ik Jo A
A B AT H ARG 3 B RO Y L 4% B bR
WS 18] R4, X B ARAL S BA 6] 55 B9 BE BT . B
WE . HagmE . FRHEH SR MR . 2T
LI4h, InfinityLab Poroshell 120 EN-C18 X} HAth H #5
ZH 3 Ve % ZORBAX Eclipse Plus CI8 4t 0.1 ~
0.4 min, {HAFRSr BR300 RBUEMLT ZORBAX
Eclipse Plus C18 ;& H Hirdl . B, kA
ZORBAX Eclipse Plus C18 b & ¥E 8154 .

T OIE-0.1% WK, HEE-0.1% K
FIHEE—(0.1% 1 iR +2 mmol/L 2 BR%#%)/K A A7 sh Al
XA YR oy B B R S ik I W TR () 5%
KT RGBSR AERS A7, A3
REEINT 0.1% Y R LAY 3K 21 58 4 1 H B a0
Ro G5R R, & BIRWIEARR A G Ia
BIFIETE WL XS RR L CHE R LB .
—0.1%H T /KA it sl AB AT B R BRI BE ), K343
H AR 43 H L SR FH B0, 1% H IR /K R it sh AH Y

H Am Ak 1 SR F0 3 3l ¢ v o S F 0. 1% HH TR
KA A
2.1.2 JEiESMALE ECHIREWREA 100.0 pg/L
(BRI TR , 76 1E B TR N ofe & B bRk B3
THRTF BT, M i e | Rl A i S TS S 4L,
PEPRAE 5 5 B OR BT/ B RAIE 25 e M e 1
BT bRt m BT AN SR 1, %
Hbr# i WA 1,
2.2 REUAFIRIEE

£/ 97 W] EDTA-Mcllvaine 28 iPik gt # 4
Ea K o Ll = S [ B L L/ [<0F o)
BUSUR . HHRSY EDTA-Mcllvaine 22t pH %4524
PR BCCE W, 40K pH 3. 7. 9 1
EDTA-Mcllvaine 2 MR HEEHOR , 75 ARG
OUF, ¥ L4 B BRIET AL, BRI g
HEW AR A — R BB o0 . IR 2 BB, R
FHAG DK ME | PRATEE 2R . RIRRRIE | ZElERKME | 415
K. wMER SR DRSS, B
WK | b as fE . R | R 22 DR AR v e
FAF TSI, b ORI RmE | 218 31 AR
FAE PP M 2 A B ORI A, AR
PR HIME 50% DL b W2y, IUIRE
HbF VT RE . X SRR . BRI R AR AT
BG PRI HA H AR A SR BGCR AR 32 pH R
LiA RS BbRdl o R BUCR , AR
EDTA-Mcllvaine 2% ik (pH=3)5 L IE 2B, 1875 5%
B pH=9 J5 F MG BRI 7 =, e KR
PEBORE S HARAL AW -
23 HUFAEHWE

HHELRE R, SAMEYEET . T YRS L
FpFHRdl sy, PR B3 ) W B IEORL 5 e b
B [ B B R [ Ao 28 0 T 2 AR IR 28 T
THE25E R d-SPE HUEL C18, PSA. MgSO, Fll
Na, SO, X H AR 53 (4 W B PR R A8 . 43 e 4%
4 100 mg MgSO,. C18. PSA Fl Na,SO, 5L
FIMA 1 mL 50.0 pg/L BIARIER W, A I MgSO4 X}
PURREE | MRATEEER . ARJFIRME | SObREE 2 09 MR BT i
100%, XTAIREE . LR Mt MRS,
AE AT IS ik 0 IEURL . PSA X2 IR TE 2 | il
W25y . LR AR . X CBEE IR | BRIk | Ak
AJRE R | DUPRE EAT — i B, A Ay R B A s
VIR C18 FUBHRIA FFR /K 1) Na,SO, % Hbr# s
A S5 1) IR A 1
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53 % 5E: QuEChERS 4545 i AR (i —H3 IR BT bR I i 338 11 28 47 Rl 5k B2 579
R1 47 MAYEYRE R 8 FIBUE &4
Table | Retention times and mass spectrometric conditions for 47 drugs

i (lacs?] £ B I 18] (min) FE MR X (m)z) WEFR L (V) R AE I (eV)
fisf e s STZ 5.815 256/156"; 256/108 100 10; 21
SFZ 7.514 268.1/156"; 268.1/113 100 10; 10
SDZ 5.254 251/156"; 251/108 100 10; 22
SMZ 8.681 254.1/156"; 254.1/108 100 10; 25
SDM 7.816 279.1/186.17; 279.1/156.1 120 15; 16
SMM 8.075 281/156.17; 281/108.1 100 15; 26
TMP 7.440 291/123"; 291/230 120 25; 25
SMR 6.593 265/156"; 265/172 110 15; 12
SDT 9.355 311/156"; 311/108 130 20; 26
SCP 8.463 285/156"; 285/108 100 10; 25
SDX 9.369 311.1/92%; 311.1/156 120 15; 30
P SIRINLES Benzimidazole 3.471 119.1/65.17; 119.1/92 90 30; 35
1-methyl-5-nitro-1H-imidazole-2-methanol 4.276 158.1/1407; 158.1/55 90 10; 18
Metronidazole 4.737 172.1/128"; 172.1/82 90 12; 26
Dimetridazole 5.184 142.1/96.0"; 142.1/81 90 14; 30
5-chloro-1-methyl-4-nitroimidazole 6.264 162.1/145"; 162.1/116 90 18; 16
Levamisole 5.946 205/178"; 205/91 100 30; 20
Ronidazole 5.067 201.1/140"; 201.1/55 90 4; 18
Tinidazole 6.521 248/1217; 248/93 100 15; 20
STINT &S Halcinonide 20.280 455.1/121.3"; 455.1/227.2 140 35; 35
Cortisone 15.055 361.2/163.1"; 361.2/121 150 20; 30
Prednisone 14.811 359.2/341.1"; 359.2/147 110 6; 24
Prednisolone 8.905 361.2/343.17; 361.1/146.9 110 6; 20
Fluorometholone 17.546 377.2/278.9"; 377.2/320.9 110 10; 8
Budesonide 19.647 431.2/413.1"; 431.2/146.9 110 6; 30
Deflazacort 18.279 442.2/141.9"; 442.2/123.9 180 36; 50
pEINRES Lycomycin 7.175 407/126"; 407/359 120 20; 40
Erythromycin 16.088 734/158"; 734/576 130 25; 45
Clindamycin 13.454 425.2/126.1%; 425.2/377.3 130 20; 35
Roxithromycin 18.190 837.7/158.37; 837.7/679.5 160 30; 15

Tylosin 16.010 916.5/174"; 916.5/772; 916.5/145 180 30; 45; 45

EedElives Chlorpheniramine 11.676 275.1/230.1%; 275.1/167.1 150 20; 40
Chlorpheniramine maleate 11.676 275/166.8"; 275/230 100 30; 20
Astemizole 12.200 459.3/135.1"; 459.3/218.2 150 40; 20
Cyproheptadine 15.549 288.3/96"; 288.3/191 150 24; 28
Loratadine 20.570 383.2/337.17; 383.2/267.1 150 20; 40
LRI e S Tetracaine 12.843 265.2/176.1"; 265.2/72.1 150 205 20
Lidocaine 7.789 235.2/86.1"; 235.2/58.2 118 36; 16
Cinchocaine 16.309 344.2/271.17; 344.2/215.1 150 20; 40
Benzocaine 12.082 166.1/120"; 166.1/138.1 100 10; 20
il PR Paracetamol 4.925 152.1/110%; 152.1/65 110 13; 32
Antipyrine 9.259 189/1477; 189/77 90 30; 20
PLEEK Griseofulvin 16.223 353.1/165.1%; 353.1/215 150 20; 20
Fluconazole 10.435 307.1/220%; 307.1/238 120 20; 10
JEHPRLE Nabumetone 18.418 229/171%; 229/12 120 20; 15
RL S Doxepin 13.898 280.2/107.17; 280.2/77.1 118 20; 60
Tetracycline 8.197 445.1/410.1"; 445.1/427.1 114 5; 13
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i) (10%)
[\
(9,

. | ] 28 31 |
10} N 4 24 36 ’
|\ Sl 9 2 Yc 021 7l l ‘33 | 3839 | s
‘”.“9‘21 i 2030 ’\l f,o 343 Aal| a1gp% a6 |

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
SRAENF[E] (min)

(1: Benzimidazole; 2: 1-methyl-5-nitro-1H-imidazole-2-methanol; 3: Metronidazole; 4: Paracetamol; 5: Ronidazole; 6: Dimetridazole;

7: SDZ; 8: STZ; 9: Levamisole; 10: 5-chloro-1-methyl-4-nitroimidazole; 11: Tinidazole; 12: SMR; 13: Lycomycin; 14: TMP; 15:

SFZ; 16: Lidocaine; 17: SDM; 18: SMM; 19: Tetracycline; 20: SCP; 21: SMZ; 22: Prednisolone; 23: Antipyrine; 24: SDT;

25: SDX; 26: Fluconazole; 27: Chlorpheniramine maleate; 28: Chlorpheniramine; 29: Benzocaine; 30: Astemizole; 31: Tetracaine;

32: Clindamycin; 33: Doxepin; 34: Prednisone; 35: Cortisone; 36: Cyproheptadine; 37: Tylosin; 38: Erythromycin; 39: Griseofulvin;

40: Cinchocaine; 41: Fluorometholone; 42: Roxithromycin; 43: Deflazacort; 44: Nabumetone; 45: Budesonide; 46-Halcinonide; 47:
Loratadine)

1 4T MHAYEES FHRBEFEIEES0 ng/mL)
Fig. 1 Extract ion chromatograms (EIC) of quantitative ions of 47 drugs(50 ng/mL)

[ pH=s

140 — [ ] pH=7
i [ pH=0

120 —
100 (— n oo . I m A nrdfla ol Ml
S sofd IR 1NN | " I
=60 |l [k i I
401
2l H
v NOPETORY [ > L
Q &L R Ang Y AU AL WA L PP P DD QI L L LI LL DL O LR L
ST S S T ST S S IS TSSO
FVFEELVE VF R FFOVITF &ov@\) SRS TS <8
FPFIV & VR & ¢
v by < &
§F &
&
S
NS
Nzl (’),E?
&
& 4TRNESH)
2 A[ pH EDTA-Mcllvaine 2898 %t 47 FhzA 4 B0 12 BRI R
Fig. 2 Extraction effects of EDTA-Mcllvaine buffer solution with different pH on 47 drugs
SHERFT C18., PSA Fll Na,SO, Xif 35 s A iy v v ®2 RRTBEWEEREKF
N - . s . Table 2 Experimental variables and levels of response surface
AR5, R Design-Expert 8.0.6 1= HZ =/KF-H P analysis P
Mo 37 RT3 AT ik, ZE B S P as vk EE 50.0 ng/L, K A: PSA(mg) B: Na,SOi(mg)  C: C18(mg)
PEHUT IO RO R K 3R % X4 2 . " "
[0 17 I ol Iy NS I i1 U /3 [ VA AN NG S 0 20 800 60
B T8 IR TR 2R TFIVRER 1 s 174 - 357 1] WS o3 2 A by T 3k 1 60 1000 100
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ZHE4 . QuEChERS 454 m s A (B i —Hp BT i vk e £ 3 rp 11 2% 47 Fh 25 5% 8 581

5, fdk C18. PSA Fll Na,SO, & . iR 5
W AR K W 2, e 7 e g T W 3.
XHAIR R 1T — Rk Z e LA b, 75 2] 9]

FHEFFEN: yCFHRIR, %)=76.50+4.54A+
0.62B+0.99C+0.35AB-0.48AC-0.05BC—11.31A%-3.49
B>-3.41C%,

*3 MEARERITAESER

Table 3 Experimental design scheme with experimental results for response surface analysis

FE A B C S35 [ R (%) B A B C S5 BT R (%)
1 -1 -1 0 56.9 10 0 0 0 77.2
2 -1 1 0 57.5 11 -1 0 -1 55.6
3 0 1 1 71.0 12 0 0 0 76.4
4 1 -1 0 65.2 13 0 0 0 76.6
5 0 1 -1 69.4 14 1 0 1 67.0
6 1 0 -1 65.7 15 0 -1 -1 68.1
7 0 0 0 76.5 16 0 0 0 75.8
8 -1 0 1 58.8 17 0 -1 1 69.9
9 1 1 0 67.2
2 4 rHral A, R IIEAREAE) F=574.39, A v A SR

P<0.01, HREFRE R*=0.998 6, FIIZHEALLS] T B
K. RRI P AE N 0.875 8, B P>0.05, FKHIK
RS R A, R IEPRE R AL R 00=0.996 9,

TR P 2B R%p,=0.995 1, FWIZIRI 45 5455
T ZE SRR R AP —BhE. th FERR/NAT R,

SZ ) H AR AL 53 2 I 22 1 R 2 E IR PSA(A)>
C18(C)>Na,SO4(B). LA 45 R EH], Z A v T

K 3 s ok H S HAE X 8 B HARY T
YIESCR AR . & 3A R 3B A 1 e i v 4 BE
Wi, B 3C M T iE /N, U T PSA S X HARdl
Sy SRR I 0, 507 28 0 A A RAH — 3 d
BAFLRA 53 e B e DU SEREH 5 45144 : PSA 20 mg
C18 60 mg. Na,S0,800 mg. XKLL 8 Fh H ARy
S [T i S M O

R4 MEE KRB AESR

Table 4 Analysis of variance for response surface quadratic model

i 3/} S5 R A ¥y FAH P1H
Model 862.61 9 95.80 574.39 <0.000 1
A 164.71 1 164.71 987.56 <0.000 1
B 3.13 1 3.13 18.74 0.003 4
C 7.80 1 7.80 46.77 0.000 2
AB 0.49 1 0.49 2.94 0.130 2
AC 0.90 1 0.90 5.41 0.0529
BC 0.01 1 0.01 0.06 0.813 6
A? 538.83 1 538.83 3230.69 <0.000 1
B? 51.21 1 51.21 307.05 <0.000 1
c? 49.03 1 49.03 293.98 <0.000 1
B 2% 1.17 7 0.17
JRAUI 0.17 3 0.056 0.22 0.8758
afifR e 1.00 4 0.25
PEN=P 863.38 16

R*=0.998 6; R,5=0.996 9; R%»,=0.995 1
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et ' :
050
0.5 o(égomé\ 20507 50 o 507 (50
')

100 21007100 21007100 g

3 PSA FA Na,SO4(A). PSA 1 C18(B). C18 #0 Na,SO,C)EHI A=
Fig. 3 Disperser dosages of PSA and Na,SO, (A), PSA and C18 (B), C18 and Na,SO, (C)
2.4 EBERME VAT RIBREZERIER) x 100%, T4 ME f. 24 ME
ZE T FHEL R P& AR LTSN Matrix —— {HAT 80% ~ 120% , FEFRUN /1N MEfH/NT 80% 3%,
effect, ME). Z3illR M L3 UL AIAEAIG KT 120%, Fr7ebsm i Bl e i %
WRECHIbRAEINZE , %A ME=CEEBTICRChREf iR 5 R, 25 HAR & 77 7EsR I Bl i 2
R5 ATHAYNEMERRE. HXERO. RHR. TER. ERAE. ERERNBIRERE

Table 5 Linear equations, correlation coefficients (), LODs, LOQs, ME, recoveries and RSDs for 47 drugs

&Y e SRR roo KRR R RO [E1 2 (%)
(ng/L) (ng/kg) (ng/kg) (%) 4 ng/kg 20 uglkg 32 pglkg
STZ 2.0~100.0 Y=4225X-10097  0.999  0.65  2.17 2.8 71.1(54) 79.9 (8.4) 78.4(6.6)
SFZ 2.0~100.0 Y=4993X-5116  0.996 0.56  1.86 39 69.4(2.3) 73.8(32) 74.5(3.6)
SDz 2.0~100.0 Y=5158X-4501  0.999 046  1.54 2.6 743(8.7) 71.6 (5.5) 73.6(6.1)
SMz 2.0~100.0 Y=4378X-12329  0.999 0.52  1.72 3.4 68.73.6) 78.1(6.3) 78.2(5.7)
SDM 1.0 ~100.0 Y=14749X-40937 0995 0.11  0.38 5.0 68.9(54) 69.1 (47) 70.1(5.5)
SMM 2.0~100.0 Y=10754X-21610 0995 0.7 191 2.9 75.6(5.9) 714 (44) 72.0(4.8)
TMP 1.0 ~100.0 Y=40895X-56700 0.999  0.11  0.38 1.1 794(3.7) 81.8(3.6) 82.5(5.2)
SMR 2.0~100.0 Y=7168X-13630  0.997 0.65  2.17 4.9 73.1(6.3)  69.3(4.9) 72.8(5.5)
SDT 1.0 ~100.0 Y=39372X-92686 0.999 0.10  0.34 7.9 85.4(43) 81.3(2.1) 822(2.7)
Nl 2.0~100.0 Y=2909X-5982  0.997 0.55  1.83 3.2 73.2(7.9) 73.8(8.8) 74.9(7.5)
SDX 1.0 ~100.0 Y=39372X-92686 0.999 0.16  0.54 75 79.95.0) 77.3(3.7) 77.4(3.9)
Benzimidazole 1.0 ~100.0 Y=29370X+34484 0997 0.18 0.6l 125 744(82) 73.0(10.7) 71.4(9.9)
1'methyl'sz'“i“o'lH'imidaZ"le' 1.0~100.0 Y=10882X-34031 0.997 1.07  3.56 2.9 87.7(9.8)  91.8(9.4) 90.6(9.5)
-methanol
Metronidazole 1.0~100.0 Y=12633X-9125 0997 1.10  3.66 2.9 82.4(5.7) 87.9(7.0) 85.4(6.9)
Dimetridazole 50~100.0 Y=2059X-3574  0.999 154  5.12 12 78.7(6.4) 76.0(5.8) 77.9(6.3)
3-chloro-1-methyl-4- 5.0~100.0 Y=6191X-10831 0999 1.09  3.63 42 85.2(1.9) 89.6 (4.0) 89.1(4.3)
nitroimidazole
Levamisole 1.0 ~100.0 Y=52679X-110835 0999 0.12  0.42 21,6 73.2(3.9) 77.6(1.3) 79.3(8.0)
Ronidazole 50~100.0 Y=1582X-3329  0.995 092  3.06 1.6 107.2(3.3) 110.0 (4.2) 111.2(4.1)
Tinidazole 50~100.0 Y=3931X-4143 0999 131  4.36 37 108.3(2.8) 107.2(3.1) 107.5(3.3)
Halcinonide 50~100.0  ¥Y=927X-2051  0.999 1.88  6.27 1.7 80.9(5.7) 75.6(6.8) 76.7(6.5)
Cortisone 50~100.0 ¥=2111X-2417 0999 233  7.78 6.8 94.6(8.1) 99.1(5.7) 99.6(5.9)
Prednisone 50~100.0 Y=1143X-1472 0999 252 839 73 87.8(6.3) 84.7(3.7) 85.3(4.7)
Prednisolone 50~100.0 Y=480X+33494 0995 235  7.84 5.6 70.483) 709 (5.9) 65.2(5.8)
Fluorometholone 50~100.0 Y=1163X-2599  0.999 252  8.40 6.4 71.9(44) 707 (3.5) 7T1.4(3.1)
Budesonide 20~100.0 Y=6109X-12945  0.999 0.54  1.79 1.7 723(2.9) 765(6.8) 77.2(5.6)
Deflazacort 50~100.0 Y=1181X-1728  0.999 2.13  7.09 5.3 86.7(5.4) 84.5(6.5) 84.9(7.7)
Lycomyein 2.0~100.0 Y=13606X-82631 0.993 038  1.26 2.6 75.2(7.5)  69.3(9.3)  70.3(8.5)
Erythromycin 50~100.0 Y=21878X-38074 0.999 127 422 3.9 72.5(6.0) 70.1(5.1) 70.4(5.4)
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4 pg/kg 20 ng/kg 32 pg/kg
Clindamycin 1.0~100.0 Y=9201X+39574  0.997 0.15  0.52 552 80.1(3.8) 80.9 (4.3) 81.0(3.2)
Roxithromycin 5.0~100.0 Y=3859X-13375 0.999 082  2.75 16.1 79.0(6.5) 74.3(7.2) 75.1(5.4)
Tylosin 2.0~100.0 Y=9123X-26267 0.999 047 156 12.7 67.5(8.7) 67.4(11.4) 655(9.2)
Chlorpheniramine 2.0~100.0 Y=2036X+7426  0.996 037 122 9.7 93.1(4.0) 91.2(3.7) 90.2(4.4)
Chlorpheniramine maleate 1.0 ~ 100.0 Y=69711X+177557 0.996 0.10  0.34 30.5 88.7(4.8) 86.2(4.4) 87.7(5.7)
Astemizole 20~100.0 Y=6582X-9662  0.999 043 145 6.9 72.8(7.9) 66.9(8.3) 66.4(7.5)
Cyproheptadine 1.0 ~100.0 Y=31384X-35551 0.999  0.09  0.29 20.5 64.4(9.3) 68.5(8.1) 68.9(8.2)
Loratadine 2.0~100.0 Y=7419X-5351  0.999 0.65  2.16 10.7 67.2(5.8) 64.8(6.3) 66.2(6.7)
Tetracaine 2.0~100.0 Y=1660X-2061  0.997 0.44 146 6.1 79.1(47) 75.8(5.9) 74.9(4.9)
Lidocaine 1.0~100.0 Y=117483X-154464 0.999 0.07  0.24 16.4 78.9(4.1)  78.4(5.5) 79.2(6.0)
Cinchocaine 1.0 ~ 100.0 Y=166302X-308364 0.999  0.04  0.13 16.5 64.0(6.4) 67.5(7.9) 67.7(7.2)
Benzocaine 5.0~100.0  Y=388X+526 0997 1.71 571 13 112.7(6.5) 117.0 (5.4) 116.5(4.7)
Paracetamol 2.0~100.0 Y=8864X-13426 0998 035  1.16 3.5 74.5(4.0) 68.2(3.8) 68.4(4.4)
Antipyrine 2.0~100.0 Y=7896X-12313  0.999 0.40 134 20.0 85.8(5.3) 86.0(7.3) 88.5(7.5)
Griseofulvin 5.0~100.0 Y=1860X-2802  0.998 0.57  1.89 4.1 88.1(6.5) 87.7(5.3) 86.3(6.3)
Fluconazole 5.0~100.0 Y=3023X-6718 0999 126 421 4.6 89.1(4.9) 82.0(4.1) 82.9(5.8)
Nabumetone 2.0~100.0 Y=10780X-23501 0.999 0.19  0.64 4.4 91.3(4.4) 94.4(3.9) 94.5(4.5)
Doxepin 2.0~100.0 Y=12498X+87229 0.996 034  1.13 8.7 76.8(6.7) 76.6 (3.3) 77.9(3.5)
Tetracycline 50~100.0  Y=255X-974 0996 184  6.12 3.6 68.0(7.2) 61.1(11.2) 62.0(10.6)
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