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Determination of multi-veterinary drugs residues in pork,
shrimp and honey for export—LC-MS/MS method
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HOMBA M EERSXAYKEEN
WE BwHEBE-RIE/ g%

1 SeHE

ARRUERLE T % A L IF e B v 25 28 24 W) Bk B 00 R ) o R ATLBOAE 5 0 - B / B I R U vk

ASHR HETE FH T P L A e R i O R i O AR i Y HE R ik R SR G R P B OE L
-5~ CXof ) P 4 IE ik i Y i e g PR S K R B e S A TR T - 6- () Y A W OE | i e 48 - R G
WE R MM YR T B T S R ORI R L e S T e R AR O T A 2- F -5
fiFf i D P | 8 P R A T A L PR e 9 e SR R A R O R A R S TR A e
FNMMURRYDE KIEDE ARV E RV E ANV E BFEVE BHRVE KEVE BRILY
B OUEDE R E FIMYE CEER RER AT BRER EREE MRER BREE.
AHRPABR LVER HMER FBUREE T EER G5 R LA 55 5 e 5 5% 8 &1
Kz .

2 MEMSIAxXH

A SO T A S R R A ET A . LR B 05 H SO A B R RUASE BT A S
. FUEAT H R 5] SO BB A LG BT A 8 808 & T A 0.

GB/T 6682 43#r 3L 56 == FH K B A% AR 36 2%
3 AEERRE

AR 2 S SR E SR . FEH Cos BARZEBUME B4 e B 2B RR IR S ih iR W B S
EHH HLB [ A ZE BN AL AR (085 B/ S R 2 NARIE B MR ik EAT RE 1

4 R FF0HE R

B 53 A LA BT R 28 O (5 . K OB FF & GB/T 6682 HLE I —ZK.

4.1 hE.

4.2 HEE,

4.3 HEE,

4.4 ECkE.

4.5 TCOKBREREN: M4, 650 CHIEE 4 ho ZE TR AN B HI EEIR . T HEH P& .

4.6 WEER ST AL

4.7 FEAGN

4.8 0.1 mol/L S A LMV FREL 4 ¢ A /M HFHABBER1L,

4.9 BERRELZE oPVA R VAR 13. 8 g BERR —E AT 950 mL K 0. 1 mol/L S E AL 84 WA T I
pH{EH 8.0, /G HKmBEE 1L, -

4.10 BZHFRUES BEMR A E R T H T 9820 W LRk s R 2 W i BE K T 5 T 9800, M i ER 2K 259
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M RTET 96%, REFNEELRLG YA E KR TET 95%, WAl Bt 225 W) 4 B K F % F 86 %0, nif, s i
aifERTF%TF 8%, AR RfE R LE A1,

4,11 [RAL K PIAR bR E S - B8 W - D4 | Bl g 198 D6 | i i nit -6 i e — FR 3 1 g -D4 LB R 3
T WR-D6 ik e — SR W e -DA i v T R-D6 | FR L T B R K mE-D3 |, il K -D3 | 3 il mk mE-D3 L 2
SRR ME-D3 | 5N M-D3 KT £-D8 VAR Y B-D3 iR E-D5 IR Y E-D8, Bk ) &-D5.
WA B-D4 W PLyd B-D8 [ ZArdEdh 4 K FETF 98%0, 45 B 3% A. 1,

4,12 bR fEGE A TE IR A BC R 2 BIARER ST B A IE B AR E S (4 10O OB ZE 0. 1 mg) , A1 BRI il € 2
BRABGYHEBEEI N 1 mg/mL,1 C~4 CrkFE R

4.13 [R5 28 P AR b o il 4 VA IR TR 1 < 43 AR BGE B Rl R b i dh (4. 1D, IR BRI R E R &
KUEYEBRKEH A 1 mg/mL,1°C~4 Cok%‘ﬁﬁy‘ﬁﬁéﬁ

4.14 v E) bR TR AV R C ) - R '

251 ¥R E R 500 ng/mL, fif§ 3 B i BSEG
fiE K254k FE A 1 500 ng/mL, [
1°C ~4 CrkFa e CARFF
4.15  Z EREMIRBUR : A & 0 259 10 5% F
4.16 FFIRARE TIEE R R 4E R 2 HaEEE
I8 Yk FE B IR A b o ARV V. B 2 gl
4.17  ToKBREREAAE : 80 mm X 40 kR S 5 I A 5 T2 40 mm TooK B ER 4 .
4.18  Cyo FEAIAEBU/IVEE : 500 me, SR o (i . g

4.19  Oasis(HLB) [E 4% BN - g8 S R T 5 mL FRE L5 mL B L 4
PR (4. 9) Tk .
4.20 FRFLUEME :0. 22 pm, HHLHH.

BB R P RA &AL
i EE R 1000 ng/mL, KA H
, M 1 i) 25 9 9k 2 S 150 ng/mlL,

s IR 7.1 Rl R BRI
X 15K PR ER A BB 4. 1OFFRBRRE

o1

ILER IR &

AR - B/ B A -

JE R & A% o

YR E
HIEROHE - BWM,50 mL.

ol o o o1 O O O1
N OO OB =
B
> 7 S
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ot
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H
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o
=
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AEHESRE

6.1 HESRHFEER
TEHIRE (0 B A 1 72 op , 7 By LR 32 BTG e BOR AR 2 W AR B S R AR AL .
6.2 FEM.4F

B IR R A R 500 g AFRMESE A AN AT AE S, 1 3R T R UK TR AR R IR A AL R MR R R 3
BB 5 43 B ARE SRR B IR AR IARIE . — EAIRI R, 55— M E—18 CLUT fRAF.

6.3 HEE

B 500 g AR FME S BEAE dh - R 45 & O RE ol HE R 0 BERE 5 50, 0 45 T HH O ot AR A i O i 2 R
2
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J& BT ARME 60 CHKE IR, A @A E B R AR . AR LI LT T B 1K
THHER . T A G B AR 3 20 OB 6 5 43 BB AR BRI TR L BED JRAR AR IC . TRIR T AR

7 SWMTR

7.1 #EER5%4
I

FRER 5 g IAE ORI 2] 0. 01 @) BT 50 mL B ZER.LE P (5. 7D, I AL ZR 7Y AR ¥ 1 st e 2 [ 4z
KNP 8 ng, iHFERKMES R AL R N AR 40 ng, M7 B 2K R A2 K A AR 30 ng), il A 20 mL ZfE.1R5T, VA
3000 r/min® > 3 min, FIEWFER A 15 mL ZEEE F iR
Y&, & ZHEHRBUK , LA 7 000 r/min mL 1E 2 %t , iE %] ,4 000 r/min
B 3min, FEECHZ . HMA 1 I TE K B BR G AE (4. 17D,
FE40 CLA T KB F B EWS 2L T A 4 mL H P 5 & Cos FEAAHZERU/MES (4.18),
P9 1 mL/min~2 mL/min, [ A5 32 15 B 2 o mL HI B AT YR, W B VE R, 7E
40 CUL R KB B EKRAGE ZEiE T, A 2. 0 mLd AT E & IRS) BT 0. 22 pm Y8
(4. 20) , (Lo AR €435 - B3 / B3 {0 =€

7 el

7.1.2 %

PREL S g XA O 86 21 0. 01 ) B
ENHE 8 ng, i FEBK M 6] £ Z AR 20 g 7
4. DWBIRY, ERFBE HLB waﬂw&w
B 20 mL 7K kB 31T, 6 mL F VR i
KGHT AR ER RS WG

[ 137 3R PN A o Y i g 268 [) o2
2), il 20 mL B FR £h 5% mh A W
i 1 mL/min~2 mL/min, F XK H K,
R 4R 208 T, 2. 0 mLH -
Gk / T S

7.2 WE
e RY

WA S R IE .
a) WARIERE . Cs,150 mm

1s2-1

b)

U Bl AR B BE Ve iR e I

*

¢) PiiE:0.8 mL/min;
&) HEREE 50 pl,
x1 mEBEBEER
i [A] i H A 0. 15 % F BR/K ¥ W
min % % %
0 2 20 78
4 5 20 75
8 10 20 70
10 38 20 42
16 38 20 42
16.5 2 20 78
23 2 20 78
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7.2.2 RiG&H

JRIE RAF N E -

a) BFE -EBEEFIE;

b) AR IEETEE;

o KA N W

& FALSR RA RV B R S S S Al UK 5 L R TS £ 2 B R R R A B A
K, B2HEMEREMEF(n/)5 0% B. 1,

7.3 REBIE-FE/FUE N E

AR IR T B A Y 5 0 R R AR AT YR R TR o T YR R I 0 4 i (L 7 SR A I Y
AMEEN . XHREEFIFERBEEERSFERSHEAENE . £ EROIEXFTRHFUNAY R
FHREERHSLEC. 1,25 R BN ESLE B 1, R EEBR R RN K 2 R 5 BN EEES I
B C. 2~ B C. 6 HA J7 ¥4 U 5L A7 75 19 Fr U 25 9, 2 DOR A At 2 8 07 3 AT I D

7.4 WAABIE-FE/ FUETIE

2 BB b R 2 R 0 S R o R TP M AR ARG I Y B R 3 0 R B I [ 53R A i T A O
TAEB—BGARVFMZ/DNT 22,500 M T X B AR XT 32 B2 59 BE A 2418 2 2 B bR ok AR W A AR X =
JE — B0 AR X B AR 22 A AR A 3R 2 BORLRE o TR 0 TR i oP A AR B F B0 40

X2 ETHNERHENBEFEFERATFRE %
B FEE >50 >20~50 >10~20 <10
SOV B A X R 22 +20 +25 +30 +50

7.5 ZARRE
BRA IS 218 E R B AR P TR AT .

8 #HRITEMRRE

TSR A BN S (DRI H & & TESRFTMBRE A,

c; XV 1000
m 1 000

X, = e (1)

Fatfle

X, — AR & & AN E T 5 (e/ke) s

MEFIR G EM K ERBINAER T N & & BN A B ZT (ng/mL);
V — R R A E AR, AL Z T (mL)

m ——BRAFFRACRI IR, BN ().

Ci

9 MEMRR.CHE

9.1 MEMRR

ABRUETT o W A PR 5 5 0 B RE 26 259 1. 0 pg/ke, R ZE DKM 25 1. 0 pg/ke, MEIEEH K25
4
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2.0 pg/kg, KIFNEERZ5Y) 3. 0 pg/keg, AT BERE K259 2. 0 pg/kg, MLMEERAR B & 0. 3 pg/kg.
9.2 FHinE=E
R EMN EWEREESEREERRBFNKETLEANSAED. 1,
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M F A
(HLSE M R
HYRERER
RAl BAYREREBER
RS XA W AR CAS & i v
FHRE
B e 25 24 (16 FiO

1 ik J s e CiHy,N,0,S 250. 27
2 ik Jr g s CyH;N; 0, S, 255. 31
3 T e ik Sulfapyridin CuHiN; 0,8 249. 28
4 Tk e P 5 s Sulfa 27-79-7 CuH;; N, 0,8 264. 30
5 ik file — HP L s 57-68-1 Ci; HiuN, O, S 278. 32
6 i e -5- Cnf ) HR 4 15 g CuHi;N,05S 280. 30
7 1k i P o CoHoN, 0, S, 270. 32
8 il iz P 4k Ci Hiz N, O3S 280. 30
9 % fre S b 1R Sulfachloropyridazine 0-32-0 CiwH,CIN, 0, S 284.72
10 ik fie-6- (8] ) H 48 g g S omethoxj 3 Cii Hi2 Ny O3S 280. 30
11 itk e 4B — R g s g doxin C:Hiu N, O, S 310. 32
12 T Jrle Y e S5 0 ethox: CioHiN; 058 253. 27
13 ik frie — R S T e Ifafura 12 Cii HisN; 058 267. 30
14 % T g e Ifabenz. 12 Cis HizN; 058 276. 31
15 T frle — FH R CizHuN,0,S 310. 32
16 i Ji e I bk CuHi: N, O;S 300. 33
ik fie w5 g - D4t -1 CiwHsD,N,0,S 254. 30
ik e WE W -D6 Sulfa e-D6 CoH;DsN; O, S, 261. 05
1 i it - D6 Sulfapyridine-D6 Ci H;DsN; 0,8 255.09
ik JHie = FP L s - D4 Sulfamethazine-D4 CieHiyDiN, O, S 282. 36
Tt il ! 3 7 S mk-D6 Sulfamethoxazole-D6 CioHsDs N3 O3 S 259. 09
i Jie — FY 40 - D4 Sulfadimethoxine-D4 Ciz Hio DN, O, S 314. 35
Tk iz s W ok - D6 Sulfaquinoxaline-D6 CuHs;DsN, 0, S 306. 11

fiFg 2 DK ek S 2547 (10 Fl)

1-(2-Hydroxyethyl)-2-
17 2 H g e hydroxy-methyl-5-nitr 4812-40-2 €y HyN.0), 187.15
oimidazol(MNZOH)

18 2- 1 -5~ 2k K nas 2-Methyl-5-nitroimidazole 88054-22-2 CiH;N; O, 127.10
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xzA(8D)
8| mXAH % X 4 CAS B st thia
FRE
2-Hydroxymethyl-1-
19 ¥ 5 — B R DK methyl-5-nitroimidazo 936-05-0 Cs; H,N; O, 157.13
le(DMZOH , HMMNID)

20 FH i s Metronidazole(MNZ) 443-48-1 CeHyN; O; 171,15
21 - F Y R Dimetridazole(DMZ) 551-92-8 C; H;N; O, 141.13
22 ¥ ik CsHg N, O, 200. 15
23 R T R e e C/H,CIN; O, 161. 55
24 T B s 5-Nitrobenzimidazole C; H;N; 0O, 163. 14
25 0 L S T il e Ipronidazole-OH( 4-5 C:Hyy N; O 185.18
26 5 P il e Ipronid 4885-29-1 C;H;; N, O, 169.18
Fo ok — R Bk ms-D3 CsH,DyN; O, 160. 2
— F R Pk mk-D3 Cs H,D:N; O, 144.2
1% T A me-D3 CsH;D; N, O, 203. 2
PRI Me-D3 IPZOH-D3 C;HsDsN; O 188. 2
S M-D3 1PZab3 C;HyDsN; O, 172.2

w1 AR 2K 25 ) (15 D
27 FRER VD B xacin Ciz H FN, O, 362. 36
28 g B acin 74011~ Cis Hi; FN, Oy 320. 32
29 £ R loxacin 82419- Cis Hy FN; O, 361. 37
30 R A loxac 7045 Cis His FN; O 319. 33
31 HHYE Cip 86 Cis His FN; O5 HCL 367. 81
32 BWRY A Da 11 Cao Hyy FN; 06 S 453.6
33 Bt R En 93 "6 Cis Hy FN; Oy 359. 4
34 WEDE i s 98079-52-8 |  CiyHy,FyN; O, HCI 387.8

hydrochloride
35 B Orbifloxacin 113617-63-3 Cio Hy F3 N, Oy 395. 38
36 MR B Difloxacin 98106-17-3 Cu Hyig F;N: O 400. 16
37 WH R i 98105-99-8 Cy Hy7 F, N3 O3 HCI 421. 83
hydrochloride

38 GIL/EROY " Sparfloxacin 111542-93-9 CioHy FoN, Oy 392. 40
39 W s PR Oxolinic acid 14698-29-4 Cis HiNO; 261. 23
40 ZRIER Nalidixic acid 389-08-2 CizHi:N, O 232,23
41 S P Flumequine 42835-25-6 C., H,;FNO; 261. 25
Wi B-D8 Enoxacin-D8 Cis HyDs FN, O, 328.18
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FA1ED
. n B A4
W5 A A E s A it CAS & 4k
F
AHEUWE-D3 Ofloxacin-D3 CisHi; D; FN; Oy 364. 16
W B -DS Norfloxacin-D5 Cis HiyDs FN; O, 324. 33
HRWE-DS Ciprofloxacin-D8 CiHis Dy FN; Oy 339, 81
Bk B-D5 Enrofloxacine-D5 Cis H;7 Ds FN; O, 364. 20
R B-Da Difloxacin-Di4 C, His D F, N, Oy 403.16
P B-D8 Sarafloxacin-D8 CyoHoDsF,N; O, 393.17
RIFHEELE 259 (9 F)
42 e & Spiramycin 8025-81-8 CisHyy N; Oy, 843.06
43 BAER Tilmicosin 108050-54-0 Cis Hao N2 Oy 869. 13
Oleandomycin
44 ks ZBiiE L 7060-74-4 | Cy; Hey NO,, Hy PO, « 2H,O| 687.4
phosphate
45 REBEEB AL Tylosin tartrate 74610-55-2 Cs0 Hgs NOy;s 915.5
46 AEEAZKEY Erythromycin 59319-72-1 Cs; He; NOy3 733.9
47 BLUBEER Roxithromyecin 80214-83-1 Cy HsN; Oy 837.0
48 R EE Josamycin 16846-24-5 Ci2 Hgy NOy; 827.9
49 HiEE Kitasamycin 1392-21-8 Css Hes NOy,y 771.93
50 RWHEE Tiamulin 55297-95-5 CyH;zNO, S 493.74
AT Bt 2 2459 (3 D
Lincomycin
51 M EILER L hydrochloride 859-18-7 CisHs N, O S « HCI 443.0
monhydrate
N Clindamycin
52 AN ER LR 21462-39-5 | C;sHyCIN, O5S « HCL 461. 4
hydrochloride
Pirlimycin
53 iRilE N E N 79548-73-5 | Ci; Hy CIN, O;S « HCI 446.0
hydrochloride
54 ik, i Praziquantel 55268-74-1 CieHyy N, O, 312. 41
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Mt % B
(RBEMR)
AP1 4000 LC-MS/MS R EE FRSE &£ 4"

API 4000 LC-MS/MS RS WL E & T IH S % 5&10F.

a) HIWEZE LR (1S):5 500 V;
b)  EALSJE S (GS1) 358, 28 kPa(52 psi);
) HKFHRHEI(CUR): 172, 25 kPa(25 psi);
d)  HBSFE (GS2) :378. 95 kPa(55 psi);
e) BT IHEE(TEM) 550 C;
D S (CAD) 65
g) ERE X EMEE T EEHEEDP) REAGE R (CE), Rl 2 1 E (CXP) KA £
B L& B 1,
£B1 TEBTFY.EHEEFHN XHFEE.MESEE MEZHOEEMERBEE
EHERE | fMER | fEsdn
E X LB I
i a&Y AT (DP) | fEE(CE) | HLE(CXP) WL &9 m_ﬂﬂ
"Eai m/z min
Y Y, v
251.1/156.3" 22
1 ik g v g 65 10 i 1 1 1 - D4 4.35
251.1/108. 2 33
255.8/156.3" 22
2 i e i s 70 10 it e g k- D6 4.90
255.8/108. 2 30
249.9/156. 2" _
3 it iz it g 70 24 10 fith Jiz it BE-1D6 5.29
249.9/184. 4
265.1/156. 3" 25
4 % e B ks 65 10 fifk e 1 e - D4 6.06
265.1/172.2 23
279.2/156.3"
5 Bk e B mE O 70 26 10 Tt Jie — FR L g g -4 7.78
279.2/186. 1
B -5 (R 281.2/156.3" 25
7 1 ¢~ H B g -DA 8.35
: 4 281.2/215. 4 0 26 0 B~ H R
7 ik Ji P e — e 271 0/156. 2" 70 2 10 T B — R i g - DA 8.75
: - 271.0/108. 2 32 e L :
. — 281.2/156.3" 0 25 - T ——— o 30
) T 281.2/215.4 ' 26 - ’
285.0/156.3" 22
9 it e Sk 1B 70 i 10 i e — P 4 g - D4 11.5
285.0/108.2 35
i Bi-6-(aD B 281.2/156.3" " 25 o st . T L
I 1 281.2/215. 4 26
D dER AR % B 1 TSI S EURFE AP 4000 BT 58 ALY - st Ab 51 i 58 R AN AR B S (U T &%, 3

A B wll B A S o 8 B 2 ilOR R RS .
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x B.1 (%D
EEHRE | HESR | MEEHO
Tt {4 &2 it 1]
- aEY s (DP) | & (CE) | HUE(CXP) HRAL A ,
=5 m/z min
\Y \Y v
311.2/156.3" 30
11| B e &P — FP 40 g 70 10 ik e — B SR M g -D4 12.1
311.2/108.2 37
254.1/156.3" 22
12 | F e R T 65 10 Tt Jiie Y 3 57 B -D6 12.1
254.1/108. 2 36
268.0/156. 3"
13 | Tk —H FoEms gk Jiie — P 4 g - DA 12.5
268.0/11
277.0/156
14 7% P ik e T8 e — FR AU g -DA 128
277.0/9
311.2/156. 3"
15 | fiffi e — B R s g 70 10 Tigh Jiie — B 48 1 W - DA 13.1
311.2/108.2
301.2/156. 3* 13
16 i iz s I R Tifh i W W bR - D6 13.1
301. 2/108, 37 9
Tig iz i e - D4 255.2/16
Tigk iz 19 k- D6 262.0/9
ik fHiz it B -D6 256.2/9
fitf Jile — PR BLmE0E-D4 | 283.1/186.3 63 10
Ttk e FE AL BB me-D6 | 260.2/162. 3 75
T e — B AR W E-D4 | 315.3/15 65
Tifs Jie nes I pf-D6 307. 3/ 80
188.1/1
17 235 R g 53 5 H RSPk -D3 3. 34
188.1/ 6
128.0/ 26
18 | 2-FP 3-S5 ik ik g 3.59
128.0/ 51
158.0/14 16
19 | E i — HI A kv 23 — B Ry K Ms-D3 4.14
158. 0/55. 31
172.0/128.2* 21 11
20 FH i e 62 FIE — H RS pKme-D3 4.07
172.0/82.1 35 14
142.0/96.0" 23 8
21 . F g R e 62 — H R Bk ME-D3 4.83
142.0/81.0 36 14
201.1/140. 2" 17
22 T i Tl g 37 8 Y& Bl mE M -D3 4.65
201.1/110. 2 25
162.0/116.0" 26
23 S i ok 68 10 7.09
162.0/145.0 24
164.0/118.0" 32
24 FETiF R s 64 10 7.51
164.0/91.0 52
186.3/168.1" 19 9
25 03 S TR T e 45 35 R i uMe-D3 10.5
186.3/122. 3 29 5

10
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£ B.1 (%)
EfFEHEE | MESR | MEEHO
9 e B F it ! {5 28 a5t (]
o &y (DP) | R (CE) | HLJE(CXP) WL & ,
i=2 m/z min
\' v Y4
26 579 T e N gier 63 A 10 SPRM-D3 12
- .5
170.2/124. 1 26
B H R pkmM-D3 | 161.2/143.1 51 18 6
— HRE R ME-D3 145.2/99.0 85 25 10
% 1wk mk-D3 204.2/143.3 50 17 10
P 5 A Me-D3 189.2/171.
A fEmE-D3 173 1 /127
363. 2/320.
27 FROR D 2 63 5.58
363.2/345.3
i BwE 321.2/303.1* i e st WS
b iy B - 9
321.2/234. 4
362.2/318. 27 8
29 AR E v B -D3 6.76
362.2/261. ARDE
- e 320.0/233. T :
143 R B .51
320.0/276. >
" b 332.1/288.3" g 2 7 e it :
N TR "R E- . 00
332.1/230.9 =
358. 2/340.
32 R E 5 8.17
358.2/28
33 B R Se0nn 76 B v B-D5 8. 38
e 360. 2/2 i .
352.3/26
34 KEDE 80 8.70
352.3/3 4
396.0/352. 97
35 B R 8.92
396.0/295. 35
e e 400.0/356.0" - 29 : R .
o
400.0/299. 0 42 i
2 RE 386.1/342. 4" - 27 8 st s
386.1/299. 2 39 7 %
393.2/292. 2" 36 10
38 A 2 94 1157
393.2/349. 2 28 10
262.0/244.4" 25 18
39 I 1 i 75 12.9
262.0/216.3 40 18
233.2/215.0" 21 10
40 ZENE R 53 14.1
233.2/187.0 35 10
262.1/244.0" 27 10
41 B 73 14.3
262.1/202. 1 49 10

14
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% B.1 (&)
EHERE | BES | fifzEdn i
4 BT Xt . . B {5 B B ]
EY (DP) | B&(CE) | E(CXP) MERIL S Y A
=7 m/z min
\' v A
i v 2-D8 329.4/311.2 66 28 7
ARY B-D3 365.2/321. 4 65 26 8
R E-D5 325.4/281.2 65 25 9
BRI 2-DS 340.1/296. 5 90 27 10
BiEy B-D5 365.1/321.5 70 28 8
B b B -D4 404. 3/360. 2 76 28 9
Whiv B-D8 394.1/376.5 70 30 8
843.6/174.3" 50 14
42 BIEEE 110 11.8
843.6/318.5 40 9
- — 869.7/174. 4" - 58 15 o]
869.7/156. 6 68 12 '
688.6/158. 4" 40 13
44 TEER 65 12.6
688.6/544. 6 23 19
e — 916.5/174, 2° Bz 53 - L
T 916.5/772.7 41 ’
- — 734.6/158.5" i 40 13 1o
734.6/576.5 27 17 ’
837.6/679.6" 48 14
47 PUABER 90 13.3
837.6/158. 4 30 22
i p—— 828.8/174.3" - 45 i e
< A
) 828.8/229. 3 42
" T 772.7/174. 3" - 47 8 o
" 772.7/109. 0 63 10 :
494.3/192.5° 26
50 RWHE 60 10 12.9
494, 3/119. 2 54
407.2/126.3" 26 10
51 M EE 90 5.15
407.2/359. 4 28 9
425.9/126.1" 48
52 AN EER 90 10 12. 4
425.9/378. 2 28
s TR 411.2/112.1" - 44 o o
- 411.2/363. 1 24 ’
313.5/203.2" 25 4
54 it s R 74 17.1
313.5/83.2 39 6

W TAERE T,

12




SN/T 3155—2012

W ® C
(FEHEMF)
EXAYRERBFRE
15, 16, 49, 50
5.0c5{
4. 5eb
4. 0eb
2 3. 5e5] 13, 26, 44, 45, 46, 52, 53
<
2 3.0ed
g
E 2. 5e5
2. 0e5
L 5¢5 23,29
. O€
1,19, 20 2,21, 22
1. 0e5 4(3“
48
5. 0ed 47
" o.""—J‘ 54
1 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
t/min
BC1l BEAYESHARNEETFRE(HYRE BAREEY 1.0 pg/ke, HERK
AT BERR K25 2. 0 pe/ke, AL FEERR 0. 3 pg/kg)
3 4,34 kS 4.33
25 000 h T HERE : 251. 1>156. 3 Z2000 BARKHERE : 251. 1>108. 2
g cJ —gliiae — , . Aj . ﬁﬁzj a0
£ 2 4 14 16 18 20 22 /ming O 2 4 6 8 10 12 14 16 18 20 22 ¢/min
2 - & 4.90 5
Esoool A BB : 255. 8> 156. 3 %} ggg;l h TR : 255. 8> 108. 2
2 B
E @ 2 4 T2 16 18 20 22 minE O 2 4 6 8 10 12 14 16 18 20 22 f/min
& 5.29 & - 5.28 9
Z5 oooj h BRI : 249. 9>156. 2 z3 h BREEMLE : 249. 9>184. 4
§ g
- S T 16 18 20 22 d/minE O T 17 12 16 18 20 32//min
3 é' 6.05 6
25 000 A TR FP H D £ 265. 1>156. 3 B - 400] )\ L A E 1 265. 1>172. 2
gE g
s 7 2 4 11 16 18 20 22 /ming OV 2 4 6 8 10 12 14 16 18 20 22¢/min
& 2 8)
= 7.76 S 7.79
51 45‘] B = AL WEGE : 279, 2>156. 3 58450 A ik — AL : 279, 2>186. 1
g
T T 4 2 16 18 20 2zgmnE " 3 3 & § 10 1z 14 16 18 20 224min
. " 10)
2 00et St~ (1)~ P AR 281, 25150, &1 750 8.36 gy 5 (xf)~ I FURKE : 281. 2>215. 4
Ei00s 8.37 11,87 Z1 000 9.25
80,00 A g 1.40 6.77 | A 13.94 19. 11
5 2 4 o 1z 14 16 18 20 zzgmnE O 3 4§ B 10 12 14 16 18 20 22¢/min
12)

BC2 BEAAMESHEAERO. Opg/kRiEFEEETFRE



SN/T 3155—2012

22 t/min

22 t/min

2
6
4600 T ok VB — M1 271. 0>156. 2
Z  Jo.ss
§ 2 & & 8 10 120 14 16 18 20
13)
g 9. 28 TR FI4UBARE :281. 2>156. 3
EOOMJ 8.37, k/ 11.87
£ 0. 00¥ A A
£ 2 4 6 8 10 12 14 16 18 20
E 15)
& 11.53
2500 TR BURE I : 285. 0156 3
2 2.77
s o T -
E 20 & eE T80
17
& 9.28 B i—6-(
2100 ssﬁA L. ;V
5
50.0
k| 2 4 10 12 6 18
19)
12. 06 AR — F4UMENE : 311. 2>158
20e4l
0. 0K

2 4 6 8 10 12 14
21)
12.14

1mﬁm

Intensity/cps Intensity/cps

2 4 6 8 10 12 14

tylcps
P
o &
> >
Yalr

3
<
@

NS

»
She

>

@
>

Intensity/cps Intensity/cps Intensi
=
=
3 3

3

Intensity/cps
b
S o
s &
.

gsooo S

£ J Aﬁﬁﬁﬁbﬁu:ms. 1>123.0

=1

S 0 — — :
£ 2 4 6 8 10 12 14 16 18 20 22 //min
2 1)

=3

Q

1. 0ed $§ 5—-FHZEPKME: 128. 0>82. 0

- zsa

3 0.0 'y v " -+ v +
z 8 10 12 14 16 18 20 22 //min

Jeps  Intensity/cps Intensity/cps

Intensity/cps Intensity/cps

8.76
2 ooo] klﬁ& FIME M : 271, 0>108. 2
M= 8 10 12 14 16 18 20 22 f/min
14)
.36 TR TRk 1 281. 2>215. 4
‘ggg <l 11,87
Aj 1. 40 6.77 A 13.94 19.11
g 2 8 10 12 14 16 18 20 22 f/min
16)
11. 54
TR SRk : 285. 0>108. 2
] 13.38 ]
8 10 12 14 16 18 20 22 f/min
18)
3,36 Ekﬁ—e—(n) 4 REIE : 281. 2>215. 4
B. 77 A o5 13,94 19. 11

14 16 18 20 22 ¢/min
20
) T4 — FR 4 RERE : 311, 2>108. 2

12 T/,ls. 06
| :

8 10 12 14 16 18 20 22 #/min
22)
12.14

lﬁk&ﬁa%ﬁ%u&:zm. 1>108.2

8 10 12 14 16 18 20 22 f/min

24)

12.50
lm&:#‘#&m:zsa. 0>113.2

8 10 12 14 16 18 20 22/min
26)
12.81
A HBEBRR : 277. 0>92. 0
8§ 10 12 14 16 18 20 22¢/min

28)
12.06 ﬂléﬁéﬁiﬁmﬁ:m. 2>108. 2

-

8§ 10 12 14 16 18 20 22¢/min
30)
13.08
kmmﬂ!m:sol. 2>108. 2
8 10 12 14 16 18 20 22¢/min
32)
3. 34
5 0001 A%ﬁﬁﬁm:w& 1>126.0
0
¢ 2 8 10 12 14 16 18 20 22//min
2)
950 AT 128,0>42.0
% 8614, 48 15,37 18.8799 39

22 #/min

4)

C.3 WEKMEDYRESIER.0pg/kg) MIEFMEETRE

14



SN/T 3155—2012

“ g 413

1. 00e4 0.0 ﬁég RSBk : 158. 0>140. 1 S L0 EE R : 158. 0>55. 0

2 0. 00 ¢1.62 é 1008 2.83 | 4. .94 10.0412.2313.6917. 0Q 18.14 21.28

§ y e T .8 g

k| 2 4 6 8 10 12 14 16 18 20 22f/ming 2 4 6 8 10 12 14 16 18 20 22/min

5 5) i 6)

g 4.05 & 4.07

Z L oe4j Aﬁﬁbﬁnﬂ:m. 0>128.2 e 5"001 fﬁﬁﬁi&:m. 0>82.1

5 0.00.73 S - § o O - ;

E 4 6 8 10 12 14 16 18 20 22{minfg 2 4 6 8 10 12 14 16 18 20 22¢/min
7 % 8)

g 4.81 & 4.84

=2 06‘1 K:Wﬁﬂ*@:m. 0>96. 0 538001 n‘:qzygwgg;“z_ 0>81.0

% o.crp' 24, . . - y . 8 o . . - . -

£ 4 6 8 10 12 14 16 18 20 22/minZE 2 4 6 8 10 12 14 16 18 20 22 f/min
9) 10)

g 8950 4104 net 201, 1>110. 2

Z FEREIE: 201. 1>140. 2 9.05

St 26 9.83 13.54 14,95 19,38 2285

E G A R T R 10 18 20 22 f/min

i 11) 12)

g 7.09 10

Z 200040, 37 SRR 162. 0>116. 91,9 SRR : 162. 0>145. 0

Z o 3875, 587 [\ 7.83.9.6013. 85, 15. 1615, 7419-5621- 2351 g9 11.87  15.01 19.51

= 2 g e e L0T ey a4 e el 5207590 6 8 10 12 14 16 18 20 22 t/min

= 13) 14)

& 1.7e4 eed 7.49

2 1 0ed FRRPK M : 164. 0>118. 0 PRI 164. 0>91. 0

g 0.0 7.10. 47 3.24 4 gg 8.99 _10.32 16. 47 18. 2520- 1891 64

| 2 @ e TRt a0 Sl Sl 8 10 12 14 16 18 20 22 /min

16)

g 10. 53 10.51

2 1.0e4 PR 5 R PR M:186. 3>122. 3

- 21.99

e 2" 4 68 w0 8 10 gz 14 16 18 20 22¢/min

18

§ 3101 12.45 12.45

z J l%ﬁiﬁ@: 170. 2>109. 0 i FPIRIME: 170, 2>124. 1

@

g 0.00 ~ . . . v . — . . . - . . ==t

£ D e I R i R T TR 0 22 f/min & 8 10 12 14 16 18 20 22/min
19) 20)

& 5.58 d

25000 BRI :363. 2>320. 2 o Sl

§ gl 6.99 i W858 10.67 12.9513- 7017, 58 18.8819. 8159 37

E i 2 4 g IER TioR T g Tl L6 min & R BT I 14 16 18 20 22/min

A 1) a 2)

g 6.37 2 6.34

5000 gV :321. 25303, 1 g 750 fHisiv IR 1321, 2>234. 4

- - 1471 Vgral 16. 29

E & 2 4 6 8 10 12 14 16 18 20 22 fjmin— 2 4 6 8 10 12 14 16 18 20 22/min

o 3) 1)

$1. 6ed Sado & 6.76

21 et Aﬁi?)i: 362. 2>318. 3 1-00e SR 1362 2>261. 2

5 0.0M e £ 0.000— R UL TH60 y

E 200 47 el i D 12 14 16 18 20 22 /ming 2 4 6 8 10 12 14 16 18 20 22¢/min

@ 6)

S 1000 1.02 z 7.52

z W :320.0>233.3 > 1000 W 320, 0>276. 3

5 opll3 e 13.94 16.36 20,32 2 L8292 553 J\8.7611.74 12.68_ 16.10 22.53

g 2 g 10 14 16 18 20 22 /minE 2 4 6 8 10 12 14 16 18 20 22¢/min

7)

8)

EC4 BEMEAMEESHFRERQC. Opg/k HIEEEEFRE

15



SN/T 3155—2012

& 7.97 2 8.00
£ 2000 YR 1332, 1>288. 3 < Lop R :332. 1>230. 9
g op—L-56 G 9.33
E 2 4 6 8 o 12 142 16 18 20 22 fming v 2 6 8 10 12 14 16 18 20 22//min
" 9) 10)
a,
& . 8.19 2 8. 20
£ 4°°l htﬁ?ﬁi:asa. 2>340. 3 < e J BRI L1358, 2>283. 1
8 o . . - g 1] s AMAA 4 B A AN A A M A Aik s A
E 2 4 6 8 10 12 14 16 18 20 22/min g 6 8 10 12 14 16 18 20 22 f/min
11) = 12)
g 8. 36 & 8.36
. 00e4 y
7 J AEF&?)‘E:SGO. 2>316.2 = SOOOJ Amﬁmg:seo. 2>245.4
5§ 0.00¥ ~— & Op =
& 2 4 6 8 10 12 14 16 18 20 22 f/min E 2 6 8 10 12 14 16 18 20 22¢/min
13) 14)
& 8.70 Bt 8.69
=z 1.0e4j A%%‘r}‘&:asz. 3>265. 1 Z 1. 0cd A%%»E:asz. 3>308. 2
g o.00 - —y £ 0.0 )
E 4 6 8 10 12 14 16 18 20 22f/min E 2 6 8 10 12 14 16 18 20 22 #/min
o 15) 16)
a. 173
2 | g 8.92 & 8.90
g 1_0e4j Akt&:»g:sge.ox&sz‘o _gl-ooe‘j A;&twg:sge.ongs.o
2 0.00 ~ — . § 0.00 .
= 4 6 8 10 )12 14 16 18 20 22f/min E 2 6 8 10 %2 14 16 18 20 22 /min
17 18
8 1 o0es 10. 60 g 10,61
’ 2
= ] h KU : 400. 0>356. 0 = 5000] hxmzbg:m. 0>299. 0
S 0.00 - N 5 o
E 2 4 6 8 10 12 14 16 18 20 22f/min E 2 6 8 10 12 14 16 18 20 22 ¢/min
19) 20)
& — 11. 16 & 11.18
= Azb?ﬁzbé:sse. 1>342. 4 =5 000 J A PRI E :386. 1>299. 2
8 0¥ g o S ,
g 2 4 6 8 0 12 14 16 18 20 22 fmin £ 2 6 8 10 12 14 16 18 20 22 {/min
. 21) - 22)
g 11.70 & 11.70
< 3.9e4
Z 2:.0et Fays £ 1393, 2>292.2 E YR 1393, 2349, 2
2 2 11. 10«
S 0.00 ——r . ~— 5 0.0V : .
E T 6 8 10 12 14 16 18 20 22 fmin E 2 6 8 10 12 14 16 18 20 22 f/min
o 23) 24)
2 12.87 1262, 0>244. 4 2
S 4.004 8 mﬁ? &s650 12.87
Z J i = J [ WG Y 262. 0>216. 3
2 0.0¥ : g op
= 2 42 6 8 10 12 14 16 18 20 22(/min 2 2 6 8 10 12 14 16 18 20 22 t/min
25) 26)
& 14.06 & 14.06
<= : 04, Ted :
‘;,b 5. 0e4l Aﬁ'ﬁ&z‘w' 2>215.0 E e h%ﬁQ:ZSS. 2>187.0
5 ool £ o.0p )
= 2 4 6 8 10 12 14 16 18 20 22fmin E 2 6 8 10 12 14 16 18 20 22 f/min
. 27) 28)
& 12.87 [ﬁﬁitg:zez. 1>244.0 81.6e4 14.29
=6 0e4] 14,29 1. 0e A;ﬁié:zsz. 1>202. 1
§ 0.0 ) . £ 0.0¥
z 2 4 6 8 10 12 14 16 18 20 22 f/min E 2 6 8 10 12 14 16 18 20 22 t/min
29) 30)
B C.4 (&)

16



SN/T 3155—2012

& 46 11.82 2 11. 82
= IR H:843.6>174. 3 £ 500 SRR H:843. 6>318. 5
2 14. 39 z
2 0 . A Z 0 - v . 1 ——r
= 2 4 6 8 10 12 14 16 18 20 22 f/min 2 2 4 6 8 10 12 14 16 18 20 22 f/min
1) = 2)
33 Ted 12.13 2 12.13
= J&*%g:seg. 7>174. 4 = 5000 lﬁ%%g:ssg. 7>156. 6
=
2 0.00 z 0p .
= 2 4 6 8 10 12 14 16 18 20 22¢min§ 2 4 6 8 10 12 14 16 18 20 22 /min
" 3) = 4)
g 12.55 12.55
o % ]
ES oesj l YrBs B % :688. 6>158. 4 & 1.0065_] lm}h@i:sa& 6>544.6
S 0.0¥ £ 0.00 , ;- ]
E 2 4 6 8 10 12 14 16 18 20 22 /min & 2 4 6 8 10 12 14 16 18 20 22 /min
. 5) E 6)
=5 b
o 12.70 5 12.70
= 1_0541 Ai%ﬁﬁ:m. 5>174. 2 5 2000] Afﬂ%ﬁ#:é)lﬁ. 5>772.7
S 0.0¥ £ o¥
E 2 4 6 8 10 12 14 16 18 20 22min § 2 4 6 8 10 12 14 16 18 20 22 //min
7 E 8)
S 2 e 12.71 2 12.71
= l lﬂxﬁ:ﬂm. 6>158.5 % 5. 0e4j 121@%:734. 6>576. 5
R, B— \ B 0.0 .
Z 2 4 6 8 10 12 14 16 18 20 22//min3 2 4 6 8 10 12 14 16 18 20 22 {/min
9 = 10)
g 13.30 2
£ 4050 2 13. 30
E “J A BUIBF :837.6>679. 6 3 2 0041 AEZIG%BW 6>158.4
g op Z 0.0 \ -
5 2 4 6 8 10 12 14 16 18 20 22ming 2 4 6 8 10 12 14 16 18 20 22 t/min
11) = 12)
g 13.59 % 13.59
S 4.6e4 1.00
? J J XY HF:828.8>174. 3 § e4] A Y EH 828, 85229, 3
g 00 2 0.00 - .
£ 2 4 6 8 10 12 14 16 18 20 22¢ming 4 6 8 10 12 14 16 18 20 22 /min
13) = 14)
& 12.99 & 13.00
ER 0e4l h B HE:772.7>174. 3 = 064] A%ﬁmﬁ:m. 7>109. 0
5 0.0—r— ——— £ 0.0 N . i
z 2 4 6 8 10 12 14 16 18 20 22 fmin 2 4 6 8 10 12 14 16 18 20 22 (/min
5 15) a 16)
& 12.90 & 12. 90
2.0e5 Aiﬁd’ﬁi:wx. 3>192.5 S 065:] Aﬁmi:m. 3>119. 2
% =
g 0.00 - —— ———  § 0.0M , ; . - -
Z 2 4 6 8 10 12 14 16 18 20 22#min E 2 4 6 8 10 12 14 16 18 20 22 f/min
17) 18)
; & > SE A b= O : e
C.5 KANEBEXAWESIRAERG. Opng/kp WIEEMBETFRE
< 4. 204 Aqll & 5. 12
e J A WA %1407, 2>126. 3 =5 000 j hwxmz;m. 2>359. 4
5 0.0M - IESI———— : ,
E 2 4 6 8 10 12 14 16 18 20 22 f/min £ 2 4 6 8 10 12 14 16 18 20 22 f/min
. ) . 2)
f=5 o
8 450 12.38 5 12. 38
= Aﬂwff@ﬁ:us. 9>126. 1 B 70°J Jﬁmﬁlﬁﬁwzs. 9>378. 2
% 2
5 o) ; 8 o A —
E 2 4 6 8 10 12 14 16 18 20 22 #min E 2 4 6 8 10 12 14 16 18 20 22 //min
2 3) 4)
3 %
= 12.29 Qz s 12.28
'25-064] h MERE B 411, 2>112.1 =4 e] h nE A #4110, 2>363. 1
z 5
E 0.00 . , . 5 0.0 s \ v IV
2 4 6 8 10 12 14 16 18 20 22 //min E 2 4 6 8 10 12 14 16 18 20 22 /min
a 5) & 6)
4120 17.09 g 17.09
2 nEEERE 313, 5>203. 2 31000 MHERER : 313. 5>83. 2
E 2 200 7.788. 184 47 15.52 Ju8. 2518 78
- 2 4 6 8 10 12 14 16 18 20 22 f/min E ! 4 6 8 10 12 14 16 18 20 22 f/min
] 8)
> A E=E O =g O s 325 1%
B C.6 WMABRREAYESHARQ2. 0pg/ke) FMLEERARO.3pg/kg) HEREEBEFRE

17



SN/T 3155—2012

M ® D
(38 B B RO
| d %

KD R NNEEPERKAYRMKREREYER=6)

e a7k S Il e R OB D [ g 2 (HF) [ i R (%)
re/kg % % %
76.3~102 96.5~109
1k J s 81.1~107 95.0~98.6
76.5~107 96.1~106
1.0 77.7~113 98.9~110
i e 168 nee 2. 110 90. 5~106 89. 7~104
88.5~106 90. 7~109 84.4~110
86.5~106 86.5~105
ik iz it e 78.9~106 80.0~95.8
81.1~109 85.0~108
1.0 98.6~110 90. 8~106
T fle Y o 77.7~108 86.8~94.2
90. 4~100 93.0~105
Vo~ 95.0~114 86.5~108
ik Jile — VP 5 s 2.0 0.0~10 102~114 91.4~101
4.0 95.1~1 103~111 92.2~110
89. 92.4~112 94, 5~107
i JHie-5- (R FR 40 e 89. 98.6~109 91.1~106
90. 87.9~111 92.6~110
1.0 73.2~97.7 81.9~103 85.0~94. 3
1% i FY o e 2.0 85.4~106 71.4~99.1 86.1~99. 1
4.0 84.6~100 77.5~95. 8 84.7~96.1
1.0 71.9~101 79.8~118 80.9~94. 8
Tk Jre Y 40 Ik 1R 2.0 75.1~106 95.7~114 78.8~94.0
4.0 78.0~93. 2 97.4~118 84.5~94.7
1.0 84.7~109 66.2~97.3 64.7~76.4
ik iz S I 1R 2.0 79.0~103 74.3~99. 2 82.5~97.0
4.0 83.0~107 72.6~98.0 81.1~94.5
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£D.1(&D)
wam I sk S Bl R R [B] i 2 (AR A g 2R (e %)
rg/kg % % %

1.0 98.1~109 73.5~104 86.4~99.8

5 frie-6- C[i] ) FR 40 s g 2.0 87.8~110 91.6~109 88.0~110
4.0 83.4~107 93.3~116 90. 4~114

1.0 86.7~107 81.7~109 77.2~104

T e 4B — F A W .0~103 69. 0~80. 4
. 7~105 78.9~98. 1

. 4~105 79.2~95.2

i e FR e S T e ; 72.3~99.2 81.8~108
78.3~94. 2 83.4~99. 4

79.3~107 54.5~78.0

T e — R S 78.6~92.9 55.8~75.1
77.8~97. 2 60. 9~88. 2

73.8~106 52.5~73.7

A T g g 82.7~105 54.2~72.2
4.0 82.9~105 53, 6~65. 4

91.0~107 81.5~94.8

T e — F 4R 5 106~112 81.4~104
~107 101~111 81.5~109

0 5~107 5.6~109 78.5~100

Tik T g I .9~113 5.0~79.5 71.1~90. 3
2. 3~ 73.5~106 83.8~104

88. 8~ 92.2~114 99.5~108

P2 B P i 88. 1~ 91.0~109 95.5~108
4.0 78.8~105 98.4~115 97.7~107

1.0 75.3~99.8 74.9~103 64.4~82.3

2- -5 HE K 2.0 78.2~99.9 78.2~109 74.8~99. 6
4.0 74.7~89.0 75.3~90.5 74,2~94.2

1.0 85.2~111 75.4~103 83.2~104

F2 3 — F Y D 2.0 91.1~101 83.7~106 92.4~110
4.0 85.8~101 86.1~112 85.7~107

1.0 97.3~111 94.8~109 99, 7~107

F Y e 2.0 98. 5~104 85.6~107 95.8~110

4.0 99.1~107 89.2~104 94.6~106
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*x D.1 (&)
Pon N kK Il i ZE (B D (5] g 2 (HF) Ef& 3¢ 3P
re/kg % % %
1.0 77.7~104 94.3~109 90.2~103
= R K 2.0 96.5~102 88.3~107 85.8~96.9
4.0 91.8~106 90.5~106 91.1~102
1.0 86.4~101 93.0~113 85.6~98. 2
T8 T ok 2.0 87.4~96.3 95.9~113 90. 5~102
4.0 88.7~102 89.8~104 87.3~105
1.0 72.5~94.1 72.5~100 72.4~99.7
S o 2.0 71,2~97.4 70.7~88.3 80.9~94. 1
4.0 72.5~87.0 78.8~97.8 84.2~97.5
1.0 65.0~74.2 60. 9~80. 1 62. 8~85.4
il 35 2 I e ek 2.0 60.5~69. 1 53.7~74.4 72.0~84,3
4.0 60.9~78.7 53.0~70.7 83.2~89. 2
1.0 89.1~105 98.1~113 85.6~105
F k57 P e 2.0 91.8~103 104~113 82.4~102
4.0 86.6~110 90. 6~109 87.8~101
1.0 90.6~106 96, 3~105 94.9~106
S P i e 2.0 97.6~105 99, 0~111 82.9~104
4.0 90, 3~109 90.1~113 92.9~109
2.0 73.8~92.7 65.2~90. 5 84, 8~102
FRAR U B 4.0 63.4~78. 4 59,2~83. 4 74.9~96.2
8.0 60.2~74.9 57.9~72.5 74.3~86.0
2.0 79.8~95.9 90.1~105 73.2~79.0
R 2 4.0 85.3~104 88.6~115 74.8~90.6
8.0 92, 7~101 88.2~118 85.5~98. 3
2.0 84.7~105 93,1~117 95, 7~104
AR 4.0 92.7~112 93.8~107 94, 8~100
8.0 92, 8~109 97.4~116 93.5~110
2.0 60.4~82.7 90, 3~110 70.3~95. 2
WERYE 4.0 72.7~99. 4 72.8~109 74.3~89.0
8.0 76.7~86.4 82.2~116 77.5~89.0
2.0 65. 4~88. 2 69.5~103 81.3~98.1
HRVE 4.0 64.3~85.8 84.0~115 80.7~102
8.0 69.3~100 82.6~112 92.8~101
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£ D.1(%)
o B K S [l R G AD o] i 2 (HF) o] iy 22 (W )
rg/kg % % %
2.0 52.9~79. 1 75.0~102 80.1~110
ERYE 4.0 49.0~65.9 67.0~95.6 76. 7~100
8.0 51.8~70.3 61.8~88.6 71.6~96.7
2.0 86. 6~102 97.8~105 92.0~108
B R 4.0 95. 6~103 92.2~118 93.7~105
8.0 95,6~110 102~113 96.6~105
2.0 36.1~51.1 50.1~76.0 67.5~80. 6
BEDE 4.0 45.8~62. 2 49.0~68.8 63.1~75.4
8.0 53.6~72.7 53.8~63.1 71.5~76. 4
2.0 52.5~79.8 57.0~83.9 71.7~87.5
B 4.0 56.8~81.2 50.5~70. 9 80.1~89. 6
8.0 64.0~81.7 61.9~79.6 81.6~99.6
2.0 85.3~118 77.2~110 97.9~113
MR B 4.0 89.0~121 79.7~98. 2 93.2~110
8.0 85.5~109 79. 4~107 95.7~108
2.0 87.0~111 72.7~113 76.6~98. 4
LR TR 4.0 88.5~107 69.6~95.5 72.0~102
8.0 87.3~105 77.2~101 75.9~109
2.0 48.8~72.0 62.2~83.5 80, 7~107
AR & 4.0 51.0~73.3 53.6~71.8 86.4~107
8.0 56.4~71.8 57.3~76.0 82.0~103
2.0 60.6~88.5 62.8~92.2 68.0~101
W s i 4.0 74,2~93.9 70.0~95.0 75.6~109
8.0 75.1~93.1 74.7~85.1 84, 7~98.7
2.0 68.2~79. 4 51.5~70.6 83.1~98.5
ZENERR 4.0 63.0~85.3 60.0~87. 4 87.2~100
8.0 66.4~82.6 64.2~76.8 93, 6~109
2.0 68.7~76.0 63.6~88.7 71.1~99. 4
i 4.0 62.2~85.1 65.5~82.1 73.1~101
8.0 57.5~79.3 62,2~70.7 80.9~102
3.0 21.1~29.8 41.0~57.0 62.6~83.5
BiEEE 6.0 24,5~28.9 33.3~45.6 48.9~66. 4
12 31.1~43.2 44,3~53.8 67.7~85.5

21



SN/T 3155—2012

F D.1 (%)

I KE Bl O D [ i 2R (HF) Ial i 3 (e )
rg/kg % % %

3.0 30.2~47. 3 44.1~59.7 73.2~105

BRER 6.0 42.5~51.5 40.2~50. 4 82.0~97.6

12 57.6~178.6 60.4~87.5 91. 4~111

3.0 37..85259. 6 35 717563.0 82.0~106

HikEE % 6.0 47.9~59. 1 37.2~55.8 82.3~107

81.3~105

74,2793.3

REHEE 83.1~108

85.3~109

32.6~70.9

AH/E 37.1~69.1

42.7~72. 4

85.8~108

93.3~114

96.4~110

88.8~110

RUWHR 88.0~111

91.6~109

42.0~58.6

47.3~63.8

50.8~61.4

53.3~68.7

BWHE 70.7~86.9

58.8~75.4

78.3~89. 4

M E 4.0 41.4~62.6 50. 5~69. 5 81.2~86.5

8.0 46.2~57.8 45.3~60. 4 78.°3~~89.6

2.0 34.1~47.8 37.8~52.6 90..2~107

AR 4.0 38.7~53.3 35.4~48.7 76.0~93.9

8.0 44.2~58.4 32.3~48.1 76.6~107

2.0 20.9~37.8 36.2~42.6 64.1~94.1

nE A B R 4.0 26.6~43.7 39.5~56.1 61.3~75.9

8.0 27.3~38.4 38.5~47.9 60.0~84.7
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£ D.1(8D)
A W ImoK B i R OB D m] i 3 (4F) B i e (I )
rg/kg % % %
0.3 41.8~55.9 35.9~52.9 62.3~78.5
Ak, 1 R 0.6 37.5~47.5 37.1~49.9 69.3~79.5
1.2 39.7~47.3 39.5~50.8 67.2~85.6
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Foreword

This standard was drafted in accordance with GB/T 1. 1—2009*Directives for standardization—Part
1:The structure and drafting of standards”.

Please note that some of the elements of this standard may involve patents,but the standards organi-
zation does not assume responsibility for identifying these patents.

This standard was proposed by and is under the charged of Certification and Accreditation Adminis-
tration of the People’s Republic of China.

This standard was drafted by Zhejiang Entry-Exit Inspection and Quarantine Bureau of the People’s
Republic of China.

The main drafters of this standard are Chen Xiaomei, Xie Wen, Hou Jianbo, Xi Junyang, Qian Yan,
Wang Feng. and Han Chao.

Note : This English version,a translation from the chinese text,is solely for guidance.
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Determination of multi-veterinary drugs residues in pork,
shrimp and honey for export—LC-MS/MS method

1 Scope

This standard specifies the method of determination multi-veterinary drugs residues in pork, shrimp
and honey for import and export by LC-MS/MS.

This standard is applicable to the determination and comfirmation of sulfadiazine, sulfathiazloe, sulfa-
pyridine, sulfamerazine, sulfamethazine, sulfameter, sulfamethizole, sulfamethoxypyridazine, sulfa-
chloropyridazine, sulfamonomethoxine. sulfadoxine, sulfamethoxazole, sulfafurazole, sulfabenzamide.
sulfadimethoxine, sulfaguinoxaline, 1- (2-hydroxyethy!)-2-hydroxy-methyl-5-nitroimidazol , 2-methyl-5-nitro-
imidazole, 2-hydroxymethyl-1-methyl-5-nitroimidazole, metronidazole. dimetridazole. ronidazole, 5-chloro-1-
methyl-4-nitroimidazole, 5-nitrobenzimidazole. hydroxyipronidazole. ipronidazole, marbofloxacin, enoxacin,
ofloxacin, norfloxacin, ciprofloxacin. danofloxacin, enrofloxacine, lomefloxacin. orbifloxacin,
difloxacin, sarafloxacin, sparfloxacin., oxolinic acid, nalidixic acid, flumequine, spiramycin, tilmicosin.
oleandomycin, tylosin, erythromycin, roxithromycin, josamycin, kitasamycin, tiamulin, lincomycin, clin-
damycin, pirlimycin and praziquantel residues in pork.shrimp and honey.

2 Normative references

Following documents are necessary for this standard. For dated references.only dated editions shall
apply to this standard. For undated references,the latest edition of the normative document referred
to applies.

GB/T 6682 Water for analytical laboratory use—Specification and test methods.

3 Principle

The residues are extracted with acetonitrile from pork or shrimp sample,and is defatted with n-hex-
ane. Then the extract is cleaned up by Cis solid phase extraction column. The residues are diluted
with phosphate buffer solution from honey sample. It is cleaned up by HLB solid phase extraction col-
umn. The residues are determined by LC-MS/MS and quantified by internal standard method or exter-
nal standard method.

4 Reagents and materials

Unless otherwise specified.all reagents used shall be HPLC grade. “Water” is first-grade water pre-

scribed by GB/T 6682.
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4.1 Acetonitrile.

4.2 Methanol.

4.3 Formic acid.

4.4 n-Hexane.

4.5 Anhydrous sodium sulphate: Analytical grade. Ignite for 4 h at 650 C ,cool to room temperature
in desiccator and keep in a tightly closed container.

4.6 Sodium dihydrgen phosphat

4.7 Sodium hydroxide:Analytical grade.

4.8 Sodium hydroxide solution (0. 1T m
to1L.

g of sodium hydroxide in water and dilute

4.9 Phosphate buffer solution: ydrgen phosphate dissolved in

950 mL water,adjust pH t0 8.0 w ution,dilute to 1 L.
4.10 Standards: Purity of sulfanilami 98% , gluinolones are_=96% , mac-
rolide antibiotics are==95% , lincos | is==98%. Other information see
annex A table A. 1.

4.11 The isotope internal stan , sulfapyridine-D6, sulfametha-
zine-D4, sulfamethoxazole-D6, D6, 2-hydroxymethyl-1-methyl-
5-nitroimidazole-D3, dimetridaz -D3, ipronidazole-D3, enoxacin-
D8, ofloxacin-D8, norfloxacin-D5 , difloxacin-D4, sarafloxacin-D8.

Purity are==98%. Other informati

4.12 Standard stock solution: Accurately weigh an adequate amount of each standard (4. 10) (accu-
rate to 0. 1 mg) .dissolve in methanol individually,and prepare a solution of 1 mg/mL as the standard
stock solution respectively. It shall be stored in brown volumtric flask at 1 C~4 C.

4.13 Isotope internal standards stock solution: Weigh an adequate amount of each isotope internal
standard(4. 11) ,dissolve in methanol individually. The concentrations of isotope internal standard is
1 mg/mL. It shall be stored in brown volumtric flask at 1 C ~4 C.

4.14 Intermediate mixed-standard working solution: Diluted the standard stock solution (4. 12) by
methanol. The concentrations of sulfanilamides and nitroimidazoles are 500 ng/mL, qluinolones are
1 000 ng/mL,macrolide antibiotics are 1 500 ng/mL, lincosamides are 1 000 ng/mL and praziquantel is
150 ng/mL. It shall be stored in brown volumtric flask at 1 'C~4 C.
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4.15 Matrix blank solution: According to section 7. 1, the blank solutions are prepared with pork,
shrimp and honey without sulfanilamide, nitroimidazole, gluinolones, macrolide antibiotics, linco-
samides and praziquantel.

4.16 Matrix standard solution: According to the requirement, dilute intermediate mixed-standard
working solution(4. 14) to appropriate concentration with matrix blank solution (4. 15). It is prepared
before using.

4.17 Anhydrous sodium sulfate column:80 mm X 40 mm(id) cylinder funnel, pack with ca 5 mm ab-
sorbent cotton at the bottom of the column and fill in 40 mm anhydrous sodium sulfate.

4.18 C,3 solid phase extraction ( ivalent. It shall be conditioned

with 3 mL methanol before use.

4.19 OQasis (HLB)solid phase extraction (SP,
tioned with 5 mL methanol followed by

,6 mL or equivalent. It shall be condi-
ffer solution (4.9).

4.20 Membrane filter:0. 22 um, o

5 Apparatus and equipment

5.1 Liquid chromatography-tand d with electrospray ionization

source (ESD.
5.2 Analytical balances:Accura
5.3 Solid phase extraction vac
5.4 Centrifuge:—=6 000 r/min.
5.5 Vortex mixter.

5.6 Rotary vacuum evaporator.

5.7 Stoppered centrifuge tube:Polypropylene,50 mL.

6 Sample preparation and storage

6.1 Requinement

In the course of sample preparation, precautions shall be taken to avoid contamination or any factors
2%l
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which may cause the change of residue content.
6.2 Pork and Shrimp

Pork and Shrimp. Take the representative portions from the whole sample. It is about 500 g and
ground in a blender. Keep the prepared sample into two sample bottles, seal and label. The rest
sample is stored at— 18 C in refrigerator.

6.3 Honey

Honey sample is about 500 g. The sample, which is not crystallized, shall be stirred well to make hom-
ogeneous. If the sample is crystallized, it must be warmed in a water-bath below 60 C with the sam-
ple bottle covered tightly,mix thoroughly when all sample has melted, then cool immediately to room
temperature. In the course of melting the sample, precautions must be taken to avoid evaporation of
water from the sample. Keep the prepared sample into two sample bottles,seal and label. The honey
test sample is stored at room temperature.

7 Analysis procedure

7.1 Extraction and clean up
7.1.1 Pork and Shrimp

Weigh ca 5 g test sample (accurate to 0. 01 g)into a 50 mL centrifuge tube(5. 7) ,add isotope internal
standards solution(isotope internal standards of sulfanilamides are 8 ng, nitroimidazoles are 40 ng,
gluinolones are 30 ng). Add 20 mL acetonitrile.vortex for 0. 5 min,mix it.centrifuge at 3000 r/min for
3 min. Transfer upper layer solution into another centrifuge tube. Repeat the extraction in the same
way with 15 mL acetonitrile and combined the solution, centrifuge at 7 000 r/min for 5 min. Transfer
the upper layer into a centrifuge tube,add and 15 mL n-hexane.mix it. Centrifuge at 4 000 r/min for
3 min.discard n-hexane layer. Repeat the extraction in the same way with 15 mL n-hexane. The ace-
tonitrile layer was passed through anhydrous sodium sulphate column (4. 17)into flask. It is evaporat-
ed to nearly dryness in a water bath below 40 C. The residues was dissolved in 4 mL methanol and
transfer the solution into C;s column(4. 18), flow rate is 1 mL/min~ 2 mL/min, collect the eluate.
Elute the column with 6 mL methanol. Combine the solution, evaporated to nearly dryness in a water
bath below 40 C , The residues was reconstituted in 2. 0 mL methanol-water (3+7,V/V) ,.mix it. The
solution is passed through a 0. 22 um filter (4. 20). The filtrate is ready for LC-MS/MS determination.

7.1.2 Honey

Weight ca 5 g test sample( accurate to 0. 01 g)into a 50 mL centrifuge tube(5. 7) ,add isotopé internal

standards solution(isotope internal standards of sulfanilamides are 8 ng, nitroimidazoles are 40 ng,

gluinolones are 30 ng). Add 20 mL phosphate buffer solution (4.9) .mix it. Transfer the solution into
28
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HLB column, flow rate is 1 mL/min~2 mL/min, discard the eluate. The column is rinsed with 20 mL
water. The column is dried to “dryness”. Elute the column with 6 mL methanol. The solution is evap-
orated to nearly dryness in a water bath below 40 C to dryness. The residues was reconstituted in
2.0 mL methanol-water (3+7.,V/V).mix it. The solution is passed through a 0. 22 um filter (4. 20).
The filtrate is ready for LC-MS/MS determination.

7.2 Determination

7.2.1 HPLC operating condition

HPLC operating condition as following:

a) LC column:Cg,150 mm X 4.6 mm(id) .5 pm,or equivalent column.
b) Mobile phase:See table 1.

¢) Flow rate:0.8 mL/min.

d) Injector volumn:50 pL.

Table 1T—Gradient program of mobile phase

0.15% formic acid water
Time Acetonitrile Methanol i
solution

min % %
%
0 2 20 78
4 5 20 75
8 10 20 70
10 38 20 42
16 38 20 42
16.5 2 20 78
23 2 20 78

7.2.2 MS/MS operating condition

MS/MS operating condition as following:

a) lon source:Electrospray ionization source (ESD.
b) Polarity:Positive-ion mode.
¢) Monitor model: Multiple reaction monitoring (MRM),
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d) Nebulizer gas(GS 1), curtain gas(CUR), auxiliary heater gas(GS2)and collision gas are all high
purity nitrogen (N,)or equivalent,optimize the flow rate of each gas and ion source temperature
to reach the requirement of the sensitivity of mass spectrometry. Detailed parameters and moni-
toring ion pairs (m/z)are listed in annex B.

7.3 LC-MS/MS determination

According to the concentrations of compounds in sample solution, select the standard working solu-
tion of similar concentration to that of sample solution. The responses of compounds in the sample

solution shall be within the line e standard working solution shall

be injected randomly in betwee
bove LC-MS/MS operating con
shown in C. 1 of annex C and table

on of equal volume. Under the a-
n time of these compounds are
omatograms of the standards are
shown in Figure C. 2-C. 6 of annex C. The posi firmed by this method are suggested

to be determined by another method for,
7.4 LC-MS/MS confirmation

Under above determination con ntion time for the peak of analyte
in unknown sample and in the standard working out of range of £2.5%. For the
same analysis batch and the same compound, the ange of the ion ratio between the two
daughter ions for the unknown sagdfle88hd the g solution at the similar concentration

can not be out of range of table te must be present in the sample.

Table 2—Maximum per| sities while confirmation %

Relative intensity >10~20 <10

Permitted tolerances +30 +50

7.5 Blank test

The operation of the blank test is the same as that described in the method of determination, but
with omission of sample addition.

8 Calculation and expression of result

Calculate the content of multi-veterinary drugs residue in the test sample by LC-MS/MS data proces-
sor or using the followed formula (1), the blank value shall be subtracted from the about result of
calculation.
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c;, XV 1000

X, = = X 1000 N G D)
X, ——the residue content of analyte in the test samples (ug/kg) ;
c¢; —the concentration of analyte in the matrix standard working solution (ng/mL) ;
V ——the final volume of sample solution (mL) ;

m ——the corresponding mass lution (g).

9 Limit of quantification (L

9.1 Limit of quantification

The limit of quantification sulfanj 0 ug/kg,gluinolones are 2. 0 ug/

kg, macrolide antibiotics are 3.0 nd praziquantel is 0. 3 pg/kg.
9.2 Recovery

The recoveries of spiked concentrajg re sho f annex D.
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Annex A
(Normative annex)

Standard information

Table A. 1T—Information of the standards

NO. Compound CAS No. Formula Mole.cular
weight
Sulfanilamides(16)
1 Sulfadiazine 68-35-9 CioHioN: O, S 250. 27
2 Sulfathiazloe 72-14-0 CsHsN; 0, S, 255. 31
3 Sulfapyridine 144-83-2 CiiHi1N; 0,8 249. 28
4 Sulfamerazine 127-79-7 CiiHi2N: 0, S 264. 30
5 Sulfamethazine 57-68-1 Ci2HiuN, 0, S 278.32
6 Sulfameter 651-06-9 Ci1Hi2Ns O3S 280. 30
7 Sulfamethizole 144-82-1 CsHioN4 O, S, 270. 32
8 Sulfamethoxypyridazine 80-35-3 Ci1Hi2N,O; 8 280. 30
9 Sulfachloropyridazine 80-32-0 CioHsCIN, O, S 284.72
10 Sulfamonomethoxine 1220-83-3 CiiHi2N, O3S 280. 30
1" Sulfadoxine 2447-57-6 Ci2HiaN, O, S 310.32
12 Sulfamethoxazole 723-46-6 CioHiN;O; S 253.27
13 Sulfafurazole 127-69-5 CiHizN; 08 267.30
14 Sulfabenzamide 127-71-9 CisHi2N; 05 S 276. 31
15 Sulfadimethoxine 122-11-2 Ci2HiuN: O, S 310. 32
16 Sulfaguinoxaline 59-40-5 CiaHizN, O, S 300. 33
Sulfadiazine-D4 1020719-78-1 CioHsDsN, O, S 254. 30
Sulfathiazole-D6 CsH;DsN; 0, S, 261. 05
Sulfapyridine-D6 CiiHsDsN; O, S 255. 09
Sulfamethazine-D4 Ci2HioDsN, O, S 282.36
Sulfamethoxazole-D6 CioHs DsN; O; S 259.09
Sulfadimethoxine-D4 Ci2HioDsN, O, S 314.35
Sulfaquinoxaline-D6 CiaHsDs N, O, S 306. 11
Nitroimidazoles(10)
I (R anl i SHE || AT
18 2-Methyl-5-nitroimidazole 88054-22-2 CsHsN; O, 127.10
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Table A. 1 (continued)

NO. Compound CAS No. Formula SR
weight
- 2-Hydroxymethyl-1-methyl-5-nitroimidazole TR CoHy NSO, —_—

(DMZOH . HMMND
20 Metronidazole(MNZ) 443-48-1 CeHs N; O, 171.15
21 Dimetridazole(DMZ) 551-92-8 CsH;N; O, 141.13
22 Ronidazole(RNZ) 7681-76-7 CsHs N, O, 200. 15
23 5-Chioro-1-methyl-4-nitroimidazole 4897-25-0 C4H4CIN; O, 161. 55
24 5-Nitrobenzimidazole 94-52-0 C;H;N; O, 163. 14
25 Ipronidazole-OH(IPZOH) 35175-14-5 C;Hi1N; 04 185. 18
26 Ipronidazole(IPZ) 14885-29-1 C;HiuN; O, 169. 18
DMZOH-D3 CsHyDsN; O, 160. 2
DMZ-D3 CsHsD;N; O, 144.2
RNZ-D3 CsHs D3N, O, 203.2
IPZOH-D3 C;Hs D3 N; Oy 188. 2
IPZ-D3 C;Hz D3 N; O, 172.2
Qluinolones(15)

27 Marbofloxacin 115550-35-1 Ci7His FN, Oy 362. 36
28 Enoxacin 74011-58-8 CisHi7 FN, O; 320.32
29 Ofloxacin 82419-36-1 CisHao FN; O, 361. 37
30 Norfloxacin 70458-96-7 CisHis FN; Oy 319.33
31 Ciprofloxacin hydrochloride 86393-32-0 Ci7Hig FN; O HCI 367.81
32 Danofloxacin mesylate 119478-55-6 CaoH2 FN; O S 453. 6
33 Enrofloxacine 93106-60-6 CioH22 FN; O; 359.4
34 Lomefloxacin hydrochloride 98079-52-8 Ci7Hig F2N; O5 HCI 387.8
35 Orbifloxacin 113617-63-3 CigHz0 F3 N3 Og 395. 38
36 Difloxacin 98106-17-3 CoiHis F2Ns Os 400. 16
37 Sarafloxacin hydrochloride 98105-99-8 CaoHi7 F2N3 O3 HCI 421.83
38 Sparfloxacin 111542-93-9 CigHx. F2N, O, 392. 40
39 Oxolinic acid 14698-29-4 CiaHii NOs 261.23
40 Nalidixic acid 389-08-2 Ci2Hi2N, Oy 232.23
41 Flumequine 42835-25-6 CiaH1, FNO; 261.25
Enoxacin-D8 CisHy Ds FN, Os 328.18
Ofloxacin-D3 CigHi7 Ds FN; O4 364. 16
Norfloxacin-D5 CisHi3Ds FN; O, 324.33
Ciprofloxacin-D8 Ci7Hi0Dg FN; O3 339. 81
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Table A. 1 (continued)

34

NO. Compound CAS No. Formula Mole'cular

weight

Enrofloxacine-D5 CioHi7Ds FN; O 364. 20
Difloxacin-D4 Cz21Hi5 D4 F2N; Os 403. 16

Sarafloxacin-D8 CyoHs Ds F,N; O, 393.17

Macrolide antibiotics(9)
42 Spiramycin 81 CazH7a N2 Oy 843. 06
43 Tilmicosin CuisHeo N, O3 869. 13
a4 Oleandomycin pho! et (0 687.4
H;PO, - 2H,0
45 Tylosin tartrate Cso Hgz NO3 915.5
46 Erythromycin -72-1 C37Hs7 NOi3 733.9
47 Roxithromycin 80214-83-1 CarHzs N, Os5 837.0
48 Josamycin CazHgsNOss 827.9
49 Kitasamycin Cag Hes NOyo 771.93
50 Tiamulin CasHs7 NO, S 493.74
Lincosamides(3)

51 Lincomycin hydrochloride te CigHaaN, Qs S « HCI 443.0
52 Clindamycin hydro CigHa3 CIN,Os S « HCI 461.4
53 Pirlimycin hydr 48-7 Ci7Hs CIN, Os S - HCI 446.0
54 Praziquan 5268-74- CigH2a N, O, 312.41




Annex B

(Informative annex)
API 4 000 LC-MS/MS conditions"

APl 4 000 LC-MS/MS conditions:

a)

b)

Electrospray capillary voltage(IS) :5 500 V;

Nebulizer gas(GS1) :358. 28

SN/T 3155—2012

¢) Curtain gas(CUR) :172. 25 kP
d) Auxiliary heater gas(GS2) :378. 95 kPa (
e) lon Source Temperature(TEM)
f) Collision-activated dissociati
g) Monitoring ion pairs,declustering potential(DP) , collision energy(CE) , collision cell exit potential
(CXP)and retention time of the comapounds a
Table B. 1—D onitoring ion
pairs(
Retention
Isotope internal "
NO. Compound time
compound !
min
: 251.1/156.
1 Sulfadiazine 10 Sulfadiazine-D4 4.35
251.1/108. 2 33
) 255.8/156. 3" 22
2 Sulfathiazloe 70 10 Sulfathiazole-D6 4.90
255.8/108. 2 30
R 249.9/156.2" ot
3 Sulfapyridine 70 24 10 Sulfapyridine- D6 5.29
249.9/184. 4
g 265.1/156. 3" 25
4 Sulfamerazine 65 10 Sulfadiazine-D4 6. 06
265.1/172.2 23
i 279.2/156. 3"
5 Sulfamethazine 70 26 10 Sulfamethazine-D4 7.78
279.2/186. 1
1) Non-commercial statement:Parameters listed in Annex B are accomplished by API 4000 LC-MS/MS. The equipment

and its type involved in the standard method is only for reference and not related to commercial aims,and the ana-

lysts are encouraged to use equipments of different corporation or different type.

35



SN/T 3155—2012

Table B. 1 (continued)

Declustering | Collision | Collision Cell .
. Retention
lon pairs Potential Energy | Exit Potential Isotope internal )
NO. Compound time
m/z (DP) (CBE) (CXP) compound .
min
Vv Vv Vv
281.2/156. 3" 25 )
6 Sulfameter 70 10 Sulfamethazine-D4 8.35
281.2/215.4 26
271.0/156. 2" 24 ;
7 Sulfamethizole 70 10 Sulfamethazine-D4 8.75
271.0/108. 2 32
Sulfamethoxypyrid | 281.2/156. 3" 25 )
8 70 10 Sulfamethazine-D4 9.29
azine 281.2/215.4 26
285.0/156. 3" 22 ) )
9 Sulfachloropyridazine 70 10 Sulfadimethoxine-D4 11.5
285.0/108. 2 35
281.2/156.3" 25 .
10 | Sulfamonomethoxine 70 10 Sulfamethazine-D4 11.9
281.2/215.4 26
311.2/156.3" 30 ) .
11 Sulfadoxine 70 10 Sulfadimethoxine-D4 12.1
311.2/108. 2 37 ‘
254.1/156. 3" 22
12 Sulfamethoxazole 65 10 Sulfamethoxazole-D6 12.1
254.1/108. 2 36
268.0/156. 3" ) )
13 Sulfafurazole 70 22 10 Sulfadimethoxine-D4 12.5
268.0/113.2
] 277.0/156. 2" 19 :
14 Sulfabenzamide 68 Sulfadimethoxine-D4 12.8
277.0/92.0 41
. ) 311.2/156. 3" 30 ] ]
15 Sulfadimethoxine 70 10 Sulfadimethoxine-D4 13.1
311.2/108. 2 37
) i 301.2/156. 3" 24 13 ) :
16 Sulfaquinoxaline 55 Sulfaquinoxaline-D6 13.1
301.2/108. 2 37 9
Sulfadiazine-D4 255.2/160. 3 56 22 12
Sulfathiazole-D6 262.0/97.9 72 39 8
Sulfapyridine-D6 256.2/97.9 70 38 7
Sulfamethazine-D4 283.1/186.3 63 29 10
Sulfamethoxazole-D6 | 260.2/162.3 75 22 20
Sulfadimethoxine-D4 | 315.3/156. 3 65 29 10
Sulfagumoxaline-D6 | 307.3/162.3 80 24 12
1-(2-Hydroxyethyl)-
2-hydroxy-methyl- 188.1/123.0" 19
17 o 53 10 DMZOH-D3 3.34
5-nitroimidazol 188.1/126.0 26
(MNZQOH)
2-Methyl-5- 128.0/82.0" 26
18 o 60 10 3.59
nitroimidazole 128.0/42.0 51
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Declustering| Collision | Collision Cell
; . . . . Retetion
lon pairs Potential Energy | Exit Potential Isotope internal
NO. Compound time
m/z (DP) (CE) (CXP) compound :
min
" Vv \
2-Hydroxymethyl-
o 158.0/140.1° 16
19 1-methyl-5-nitroim 48 10 DMZOH-D3 4.14
) 158.0/55.0 31
idazole (DMZOH)
Metronidazole 172.0/128.2" 21 1"
20 62 DMZO0OH-D3 4.07
(MN2) 172.0/82. 1 35 14
Dimetridazole 142.0/96.0" 23 8
21 62 DMZ-D3 4.83
(DM2Z) 142.0/81.0 36 14
) 201.1/140. 2" 17
22 Ronidazole (RNZ) 37 8 RNZ-D3 4. 65
201.1/110. 2 25
5-Chloro-1-methyl- | 162.0/116.0" 26
23 o 68 10 7.09
4-nitroimidazole 162.0/145.0 24
5-Nitrobenzimidaz | 164.0/118.0" 32
24 64 10 7.51
ole 164.0/91.0 52
Ipronidazole-OH 186.3/168.1" 19
25 45 IPZOH-D3 10.5
(IPZOH) 186.3/122.3 29
] 170.2/109.0" 37
26 Ipronidazole (1PZ) 63 10 IPZ-D3 12.5
170.2/124.1 26
DMZOH-D3 161.2/143.1 51 18 6
DMZ-D3 145.2/99.0 85 25 10
RNZ-D3 204.2/143.3 50 17 10
IPZOH-D3 189.2/171.2 60 20 9
IPZ-D3 173.1/127.2 67 28 6
363.2/320.2° 23
27 Marbofloxacin 63 10 5. 58
363.2/345.3 25
) 321.2/303.1" 29 )
28 Enoxacin 67 10 Enoxacin-D8 6. 38
321.2/234.4 32
362.2/318.3" 27 8 )
29 Ofloxacin 75 Ofloxacin-D3 6.76
362.2/261.2 39 6
320.0/233.3" 35 1" )
30 Norfloxacin 74 Norfloxacin-D5 7.51
320.0/276.3 25 14
) 332.1/288.3" 27 7 ) )
31 Ciprofloxacin 85 Ciprofloxacin-D8 8.00
332.1/230.9 50 12
358.2/340. 3" 35 9
32 Danofloxacin 65 8.17
358.2/283. 1 33 9
360.2/316.2" 29 7 )
33 Enrofloxacine 76 Enrofloxacine-D5 8.38
360.2/245. 4 35 9
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Table B. 1 (continued)

Declustering| Collision | Collision Cell .
) Retetion
lon pairs Potential Energy | Exit Potential Isotope internal L
NO. Compound time
m/z (DP) (CE) (CXP) compound -
min
Vv Vv Vv
352.3/265.1" 35 10
34 Lomefloxacin 80 8.70
352.3/308. 2 24 10
396.0/352.0" 27
35 Orbifloxacin 76 8.92
396.0/295. 0 35
. 400.0/3 - .
36 Difloxacin Difloxacin-D4 10.6
400. 0/
3 386.1/3 .
37 Sarafloxacin Sarafloxacin-D8 11.2
386.1/299. 2
) 393.2/292.2"
38 Sparfloxacin 11.7
393.2/349. 2
) 262.0/244
39 Oxolinic acid 12.9
262.0/
; 233.2/2
40 Nalidixic acid 14.1
233.2/
: 262.1/244.0"
41 Flumequine 14.3
262.1/202.1
Enoxacin-D8 329.4/3
Ofloxacin-D3 365. 2
Norfloxacin-D5 325. 4
Ciprofloxacin-D8 340.
Enrofloxacine-D5 365.
Difloxacin-D4 404.
Sarafloxacin-D8 394.1/
s ) 843.6/174.
42 Spiramycin 0 11.8
843.6/318.5 40 9
o byih 869.7/174. 4" 58 15
43 Tilmicosin 120 12.1
869.7/156. 6 68 12
! 688.6/158. 4" 40 13
44 Oleandomycin 65 12.6
688.6/544. 6 23 19
) 916.5/174. 2" 53
45 Tylosin 96 15 12.7
916.5/772.7 41
s 734.6/158.5" 40 13
46 Erythromycin 80 12.7
734.6/576.5 27 17
; ) 837.6/679.6" 48 14
47 Roxithromycin 90 13.3
837.6/158. 4 30 22
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Table B. 1 (continued)
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Declustering| Collision | Collision Cell :
- ] ) ) Retetion
lon pairs Potential Energy | Exit Potential Isotope internal
NO. Compound time
m/z (DP) (CE) (CXP) compound )
min
Vv Vv Y
) 828.8/174.3" 45
48 Josamycin 105 14 13.6
828.8/229. 3 42
772.7/174.3" 47 8
49 Kitasamycin 115 13.0
772.7/109. 0 63
) 494.3/19
50 Tiamulin 12.9
494.3/11
p 407.2/12
51 Lincomycin 5.15
407.2/359. 4
425.9/126.1"
52 Clindamycin 10 12.4
425.9/378.2
e 411.2/112,
53 Pirlimycin 12.3
411.2/3
r 313.5/20
54 Praziquantel 17.1
313.5/8
Note :“* ” The product ion is used for quantification.
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Annex C
(Informative annex)
Multiple reaction monitoring chromatogram of the multi-veterinary drugs standard

15, 16, 49, 50

3. 5e5 13, 26, 44, 45, 46, 52, 53

w

. 0eb

Intensity/cps

2.0eb

1. 5e5

1,19, 20 2,21,22
1. 0e5

5. 0e4

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22  23/min

Figure C. 1—TIC chromatograph of veterinary drugs standard solution(sulfanilamides and
nitroimidazoles are 1. 0 ug/kg,qgluinolones are 2. 0 ug/kg.macrolide antibiotics are
3.0 ug/kg.lincosamides are 2. 0 ug/kg and praziquantel is 0. 3 ug/kg)

5 5 a

=5 000 434 Sulfadiazine: 251. 1>156. 3 " i 4.33 Syifadiazine: 251. 1>108. 2

g o 529 . ) 2 J 5.2 17.20

£ 2 4 6 8 10 12 14 16 18 20 22//min E ’ 2 4 6 8 10 12 14 16 18 20 22 y/min

5 4.88 ) § 420 .

>5000 "] Sulfathiazloe: 255. 8>156. 3 =1900 "1 Sulfathiazloe: 255. 8>108. 2

£ 'gloooj h

5 oN et » — 5 g - y

E 2 4 6 8 10 12 14 16 18 20 22¢/minE 2 4 6 8 10 12 14 16 18 20 22 (/min

% 3) 2 4)

g 5.29 » g 5.28

= 50001 ﬂ Sulfapyridine: 249. 9>156. 2 23300 Sulfapyridine: 249. 9>184. 4

é or —— . ;‘=3: nhl ﬁ

z 2 4 6 8 10 12 14 16 18 20 22/mnE T 5 4§ 8 [0 12 14 16 18 20 32 //min

£ 6.04 % g 6.05 ®

= soooj ﬂSulfamerazine:ZSS. 1>156. 3 Z3400 Sulfamerazine: 265. 1>>172. 2

£ od g

E 2 4 6 8 10 12 14 16 18 20 22¢4/mnE " 3 4§ 8 [0 12 14 16 18 20 22 /min

2 7 2 8)

iy 7.76 < 7.79 :

z 4450.| A Sulfamethazine: 279. 2>>156. 3 £8450 Sulfamethazine: 279. 2>>186. 1

5 4 .8.20 g c‘l A

= 2 4 6 8 10 9)12 4 16 18 20 22#/min= T 3 4§ 8 {0 12 14 16 18 20 22 #/min

- 2 10) 2

& 0064 Sulfameter: 281. 2>156. 3 51750 8. 36 gyifameter: 281. 25215, 4

EX J 8. 3%& 11,87 Z'1 000 9. 25

5 0.00 b g gl 6.77 J| A A 13. 94 19. 11

5 2 4 6 8 10 12 14 16 18 20 22#/minE T2 4 6 & 10 12 14 18 18 20 22 f/min
11) 12)

Figure C. 2—MRM chromatograph of sulfanilamides standard solution(1. 0 ug/kg)

40



SN/T 3155—2012

5 8.76 §ulfamethizole:271. 0>156. 2 g 8.76
5 4GOOJ Sl : = 20001 ASulfamethizole:Zﬂ.0>108‘2
z 0.88 Z
5 (1] T - -+ T - . s oF ~ ——
£ 2 4 6 8 10 131)2 14 16 18 20 22 min 2 2 4 6 8§ 10 12 14 16 18 20 22 t/min
- 14)
w - . o
§.00e4 537 9.28 Sul{'almg}’hoxypyndazme:281. 2>156. 3 g 1750 8. 36 Sulfamethoxypyridazine:281. 2>215. 4
2 9 ; £ 1000 9. 2
Z 0. ocl Ad ) e 8 j LD o ot NP} 1o 1914
£ 2 4 6 8§ 10 151)2 14 16 18 20 22(/min E 2 4 6 8 10 12 14 16 18 20 22/min
& 11.53 & i 254
Eﬁoooj ASulfachloropyﬁdazine:285. 0>156. 3 = 2000] ASulfachloropyﬁdazine:285. 0>108. 2
I 2 _ B _ hww
z 2 4 6 8 10 12 14 16 18 20 22¢min 2 2 4 6 8 10 12 14 16 18 20 22 f/min
17 18)
é —_ 9.28 ” 87Su|fam0nomethoxine:281‘2>156.3 g 1750 8.36 Sulfamonomethoxine:ZBl.Z>215.4
= 00e 8. 37, - z
Z 0. 000 AA )/ P Z 1oogj 1. 40 6.7 ﬁ,{ 13. 94 19.11
g 2 4 6 8 10 12 14 16 18 20 22¢/min E 2 & 6 12 14 16 18 20 22 f/min
19) 0) .
2 12, 06/ Sulfadoxine: 311, 2>156. 3 2 13, gy SO adORinE 311/ 27108.2
2. Oe4] ¢ N/ L 21 00e4 "V A13.06
2 0. ob——— . ’ — £ 0.00 CE— e
i 2 4 6 8 10 1)2 14 16 18 20 22¢min 2 2 4 6 8 10 12 14 16 18 20 22 (/min
21 22)
5. 00e4 12.14 . B s 12.14
B ] l Sulfamethoxazole: 254. 1>156. 3 = 1 ﬁ Sulfamethoxazole: 254. 1>108. 2
5 0. 000 . - S 2 L3
E 2 4 6 8 10 12 14 16 18 20 22f/min £ 2 4 6 8 10 12 14 16 18 20 22/min
£
23) 24)
%
iy 12.50 &
g ; 8 12. 50
ZL 0064] ASulfafurazoie'.ZGB. 0>156. 3 1004 l Sulfafurazole: 268. 0>113. 2
z G
2 0.000 . - A . —  § 0.00) . . .
5 2 4 6 8 10 251)2 14 16 18 20 22¢/min ﬁ 2 4 6 8 10 zé)z 14 16 18 20 22(/min
g 12.81 g
2. 0et ‘ - < 8450 B8
g 1 Sulfabenzamide: 277. 0>156. 2 £ J A Sulfabenzamide: 277. 0>92. 0
§ 0.0M g o058
£ 2 4 6 8 10 2\2 14 16 18 20 22¢min E 3 4 6 8 10 12 14 16 18 20 22 t/min
2 " 067)13 Sulfagimethoine:311.2>16.2 & o W
. 06-13. 2 12. ulfadimethoxine:
22, 0cd L Z1. 00e4 0 13,06
£ 0.0l — g 0 ocJ A h
£ 2 4 6 8 10 12 14 16 18 20 22¢min S 4 6 8 10 12 14 16 18 20 22//min
é 29)13. o8 % . 30)13_ -
L 0341 ﬁSulfaquinoxaline:SOl. 2>156. 3 E J ASquaquinoxaline:BOl. 2>108. 2
£ ook , 5 g , —
ki 2 4 6 10 12 14 16 18 20 22/min E 2 4 6 8 10 12 14 16 18 20 22 //min
31) 32)
Figure C. 2 (continued)
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Figure C. 3—MRM chromatograph of nitroimidazoles standard solution(1. 0 ng/kg)
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Figure C. 4—MRM chromatograph of gluinolones standard solution(2. 0 ug/kg)

42



SN/T 3155—2012

% o
& 7.97 & 8.00
=2 000] ACiprofloxacin:SSZ. 1>288.3 z 1000 ACiprofloxacin:SSZ. 1>230.9
g 1.56 g 9.33
r— A — S TEas 0] e -CLD ]
E g 2 8 10 128 14° 16 18 20 g2 f/min E 2 4 6 8 10 12) 14 16 18 20 22¢/min
10
EL4000 8.19 ! 2 4ep 8.20
2 J N)anofloxacin:%& 2>340. 3 z Danofloxacin: 358. 2>283. 1
g 5 0
E. N0 8 10 12 14 16 18 20 22 i/min 3 2 4 6 8 10 12 14 16 18 20 22¢/min
11) 12)
g o 8.36 8.36
= °] AEnrofloxacine:SGO. AEnrofloxacine:SGO. 2>245.4
=
ﬁo.oc, 2 8§ 10 12 14 8 10 12 14 16 18 20 22¢/min
: 13) 14)
5 8.70 8.69
&
%’ L 0"'41 hLomefloxacin:SSZ. 3>265. 1 A Lomefloxacin:352. 3>308. 2
=
R T (s L G et TR 4 6 8 10 12 14 16 18 20 22#/min
i 15) 16)
£y ges 8.92 8.90
Ehon A Orbifloxacin: 396. 0>352. AOrbifloxacin :396. 0>295. 0
21
=
CRb g 8 10 12 14 8 10 12 14 16 18 20 22¢/min
B 17) o 18)
8100e4 10. 60 10.
T ADiroxacin:in Difloxacin: 400. 0>299. 0
7
=
g Xy 8 10 8 10 12 14 16 18 20 22¢min
= 20)
£ 7300 11.16 11.18
2 J A Sarafloxacin: 386. 1>342. 4 4 A Sarafloxacin: 386. 1>299. 2
5
= n =i
By 8 10 8§ 10 12 )14 16 18 20 22 f/min
22
& 11.70 11.70
22 °e4] i g J Sparfloxacin: 393. 2>349. 2
5 o0.0l— = il lol0 (L gy
| 2 8 10 8§ 10 12 14 16 18 20 22 f/min
24)
£ 12.87
=t 034.] l Oxolinic acid: 262. 0>216. 3
e
4 =T 8 10 8 10 12 14 16 18 20 22 f/min
26)
g 14. 06
2 5.0e4
B LNalidixicacid:ZSS. 2>187.0
E 1.36 :
8 | - 0.0
g 2 8 10 12 14 = 8 10 12) 14 16 18 20 22 f/min
2 27) = 28
=5
& 12.87 81 e 14.29 _
'§\50e4j I 14. 29 g‘ 1.0e4j LFIumequme:%'Z. 1>202. 1
g g 0.0M .
E 0-0% 9 8 10 12 14 16 18 20 22 #/min E 2 4 6 8 10 12 14 16 18 20 22¢min
29) 30)

Figure C. 4 (continued)
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Figure C. 5—MRM chromatograph of macrolide antibiotics standard solution(3. 0 ng/kg)
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Figure C. 6—MRM chromatograph of lincosamides standard solution

44

(2.0 ug/kg)and praziquantel(0. 3 pug/kg)



Annex D

(Informative annex)

The recovery of multi-veterinary drugs

SN/T 3155—2012

Table D. 1—Spiked concentration and recovery of multi -veterinary drugs

in pork,shrimp and honey(n =6)

—— Spiked conc. Recovery(Pork) Recovery(shrimp) | Recovery(honey)

ug/kg % % %

1.0 88.9~106 76.3~102 96.5~109

Sulfadiazine 2.0 93.0~109 81.1~107 95.0~98. 6

4.0 97.9~111 76.5~107 96. 1~ 106

1.0 86.7~107 77.7~113 98.9~110

Sulfathiazloe 2.0 93.3~110 90.5~106 89.7~104

4.0 88.5~106 90.7~109 84.4~110

1.0 84.5~112 86.5~106 86.5~105

Sulfapyridine 2.0 87.7~107 78.9~106 80.0~95.8

4.0 79.4~109 81.1~109 85.0~108

1.0 86.8~105 98.6~110 90. 8~106

Sulfamerazine 2.0 85.5~109 77.7~108 86.8~94. 2

4.0 85.6~108 90.4~100 93.0~105

1.0 79.2~103 95.0~114 86.5~108

Sulfamethazine 2.0 90.0~109 102~114 91.4~101

4.0 95.1~108 103~111 92.2~110

1.0 89.4~105 92.4~112 94.5~107

Sulfameter 2.0 89.7~110 98.6~109 91. 1~106

4.0 90.5~107 87.9~111 92.6~110

1.0 73.2~97.7 81.9~103 85.0~94.3

Sulfamethizole 2.0 85. 4~ 106 71.4~99.1 86.1~99. 1

4.0 84.6~100 77.5~95.8 84.7~96.1

1.0 71.9~101 79.8~118 80.9~94.8

Sulfamethoxypyridazine 2.0 75.1~106 95.7~114 78.8~94.0

4.0 78.0~93.2 97.4~118 84.5~94.7

1.0 84.7~109 66.2~97.3 64.7~76.4

Sulfachloropyridazine 2.0 79.0~103 74.3~99.2 82.5~97.0

4.0 83.0~107 72.6~98.0 81.1~94.5
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Table D. 1 (continued)

Cormpound Spiked conc. Recovery(Pork) Recovery(shrimp) | Recovery(honey)

Hg/ kg % % %
1.0 98.1~109 73.5~104 86.4~99.8
Sulfamonomethoxine 2.0 87.8~110 91.6~109 88.0~110
4.0 83.4~107 93.3~116 90.4~114
1.0 86.7~107 81.7~109 77.2~104
Sulfadoxine 2.0 88.1~104 92.0~103 69.0~80.4
86.7~105 78.9~98.1
88.4~105 79.2~95.2
Sulfamethoxazole 72.3~99.2 81.8~108
4.0 78.3~94.2 83.4~99.4
79.3~107 54.5~78.0
Sulfafurazole 78.6~92.9 55.8~75.1
77.8~97.2 60.9~88.2
73.8~106 52.5~73.7
Sulfabenzamide 82.7~105 54.2~72.2
4.0 7 82.9~105 53.6~65.4
91.0~107 81.5~94.8
Sulfadimethoxine 106~112 81.4~104
10 101~111 81.5~109
5~107 75.6~109 78.5~100
Sulfaquinoxaline 0 .9~113 5.0~79.5 71.1~90.3
.3~ 73.5~106 83.8~104
1ot Hydroxyeimiia) 8.8~ 92.2~114 99.5~108
hydroxy-methyl-5-nitr 88. 1~ 91.0~109 95.5~108
olfmigazal (MNZOM) 4.0 78.8~ 98.4~115 97.7~107
1.0 75.3~99.8 74.9~103 64.4~82.3
2-Methy!l-5-nitroimidazole 2.0 78.2~99.9 78.2~109 74.8~99.6
4.0 74.7~89.0 75.3~90.5 74.2~94.2
1.0 85.2~111 75.4~103 83.2~104

2-Hydroxymethyl-1-met hyl-

5-nitroimidazole(DMZOH) 2.0 91.1~101 83.7~106 92.4~110
4.0 85.8~101 86.1~112 85.7~107
1.0 97.3~111 94.8~109 99.7~107
Metronidazole(MNZ) 2.0 98.5~104 85.6~107 95.8~110
4.0 99. 1~107 89.2~104 94.6~106

46




Table D. 1 (continued)

SN/T 3155—2012

o potrd Spiked conc. Recovery(Pork) Recovery(shrimp) | Recovery(honey)
Hg/kg % % %
1.0 77.7~104 94.3~109 90.2~103
Dimetridazole(DMZ) 2.0 96.5~102 88.3~107 85.8~96.9
4.0 91.8~106 90.5~106 91.1~102
1.0 86.4~101 93.0~113 85.6~98.2
Ronidazole(RNZ) 2.0 87.4~96.3 95.9~113 90.5~102
9.8~104 87.3~105
2.5~100 72.4~99.7
5-Chloro-1-methyl-4-
R 0.7~88.3 80.9~94.1
4.0 78.8~97.8 84.2~97.5
1.0 22 60.9~80. 1 62.8~85.4
5-Nitrobenzimidazole ~69.1 53.7~74.4 72.0~84.3
3.0~70.7 83.2~89.2
8.1~113 85.6~105
Ipronidazole-OH(IPZOH) 104~113 82.4~102
4.0 8 90.6~109 87.8~101
96. 3~ 105 94.9~106
Ipronidazole(1PZ) 99.0~111 82.9~104
109 0.1~113 92.9~109
~92.7 .2~90.5 84.8~102
Marbofiloxacin ~78.4 .2~83.4 74.9~96. 2
2~7 7.9~72.5 74.3~86.0
8~9 90. 1~105 73.2~79.0
Enoxacin 85.3~1 88.6~1156 74.8~90.6
8.0 92.7~1 88.2~118 85.5~98.3
2.0 84.7~105 93.1~117 95.7~104
Ofloxacin 4.0 92.7~112 93.8~107 94.8~100
8.0 92.8~109 97.4~116 93.5~110
2.0 60.4~82.7 90.3~110 70.3~95.2
Norfloxacin 4.0 72.7~99.4 72.8~109 74.3~89.0
8.0 76.7~86.4 82.2~116 77.5~89.0
2.0 65.4~88. 2 69.5~103 81.3~98.1
Ciprofloxacin 4.0 64.3~85.8 84.0~115 80.7~102
8.0 69. 3~100 82.6~112 92.8~101
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Table D. 1 (continued)

Spiked conc. Recovery(Pork) Recovery(shrimp) | Recovery(honey)
Compound ik % % %
2.0 52.9~79.1 75.0~102 80.1~110
Danofloxacin 4.0 49.0~65.9 67.0~95.6 76.7~100
8.0 51.8~70.3 61.8~88.6 71.6~96.7
2.0 86. 6~102 97.8~105 92.0~108
Enrofloxacine 4.0 95.6~103 92.2~118 93.7~105
8.0 95.6~110 102~113 96.6~105
2.0 36.1~51.1 50.1~76.0 67.5~80.6
Lomefloxacin 4.0 45.8~62. 2 49.0~68. 8 63.1~75.4
8.0 53.6~72.7 53.8~63. 1 71.5~76.4
2.0 52.5~79.8 57.0~83.9 71.7~87.5
Orbifloxacin 4.0 56.8~81.2 50.5~70.9 80.1~89.6
8.0 64.0~81.7 61.9~79.6 81.6~99.6
2.0 85.3~118 77.2~110 97.9~113
Difloxacin 4.0 89.0~121 79.7~98. 2 93.2~110
8.0 85.5~109 79.4~107 95.7~108
2.0 87.0~111 72.7~113 76.6~98.4
Sarafloxacin 4.0 88.5~107 69.6~95.5 72.0~102
8.0 87.3~105 77.2~101 75.9~109
2.0 48.8~72.0 62.2~83.5 80.7~107
Sparfloxacin 4.0 51.0~73.3 53.6~71.8 86. 4~ 107
8.0 56.4~71.8 57.3~76.0 82.0~103
2.0 60.6~88.5 62.8~92, 2 68.0~101
Oxklinic acid 4.0 74.2~93.9 70.0~95.0 75.6~109
8.0 75.1~93.1 74.7~85.1 84.7~98.7
2.0 68.2~79.4 51.5~70.6 83.1~98.5
Nalidixic acid 4.0 63.0~85.3 60.0~87.4 87.2~100
8.0 66.4~82.6 64.2~76.8 93.6~109
2.0 68.7~76.0 63.6~88.7 71.1~99.4
Flumequine 4.0 62.2~85.1 65.5~82.1 73.1~101
8.0 57.5~79.3 62.2~70.7 80.9~102
3.0 21.1~29.8 41.0~57.0 62.6~83.5
Spiramycin 6.0 24,5~28.9 33.3~45.6 48.9~66. 4
12 31.1~43.2 44.3~53.8 67.7~85.5
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Bt Spiked conc. Recovery(Pork) Recovery(shrimp) | Recovery(honey)
g/ kg % % %

3.0 30.2~47.3 44.1~59.7 73.2~105
Tilmicosin 6.0 42.5~51.5 40.2~50.4 82.0~97.6
12 57.6~78.6 60.4~87.5 91.4~111
3.0 37.8~59.6 35.7~53.0 82.0~106
Oleandomycin 6.0 47.9~59.1 37.2~55.8 82.3~107
12 69.8~87.6 58.7~84.6 81.3~105
3.0 34.1~42.7 40.0~50.0 74.2~93.3
Tylosin 6.0 35.3~43.1 32.4~40.7 83.1~108
12 41.2~52.9 44.5~62.7 85.3~109
3.0 33.9~53.6 33.7~49.8 32.6~70.9
Erythromycin 6.0 41.9~63.5 45.4~63.7 37.1~69.1
12 47.5~66. 4 45.2~61.2 42.7~72.4
3.0 51.0~78.0 48.9~71.1 85.8~108
Roxithromycin 6.0 53.4~75.7 58.3~71.7 93.3~114
12 66.1~88.3 54.7~76.2 96.4~110
3.0 41.4~59.1 34.0~44.0 88.8~110
Josamycin 6.0 41.2~59.7 30.8~40.0 88.0~111
12 44.2~60.3 36.1~50. 1 91.6~109
3.0 28.3~38.9 35.1~51.1 42.0~58. 6
Kitasamycin 6.0 26.1~35.4 31.3~45.4 47.3~63.8
12 31.1~42.9 33.0~47.9 50.8~61.4
3.0 46.1~59.8 41.4~54.0 53.3~68.7
Tiamulin 6.0 50.3~62.5 32.2~41.5 70.7~86.9
12 55.4~69. 1 38.6~52.8 58.8~75.4
2.0 32.7~50.3 46.2~63.8 78.3~89.4
Lincomycin 4.0 41.4~62.6 50.5~69.5 81.2~86.5
8.0 46.2~57.8 45.3~60. 4 78.3~89.6
2.0 34.1~47.8 37.8~52.6 90.2~107
Clindamycin 4.0 38.7~53.3 35.4~48.7 76.0~93.9
8.0 44.2~58. 4 32.3~48.1 76.6~107
2.0 20.9~37.8 36.2~42.6 64.1~94.1
Pirlimycin 4.0 26.6~43.7 39.5~56. 1 61.3~75.9
8.0 27.3~38.4 38.5~47.9 60.0~84.7
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Table D. 1 (continued)-

Spiked conc. Recovery(Pork) Recovery(shrimp) Recovery(honey)
Compound
ug/kg % % %
0.3 41.8~55.9 35.9~52.9 62.3~78.5
Praziquantel 0.6 37.5~47.5 37.1~49.9 69.3~79.5
1.2 39.7~47.3 39.5~50.8 67.2~85.6

® the matrix is pork.

® the matrix is shrimp.

¢ the matrix is honey.

50




