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National food safety standards-

Determination of piperazine residue in swine and chicken edible tissues and

egg by liquid chromatography-tandem mass spectrometry method
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51 RF
511 5 (CHCND : i,
512 HEE (CHOH) : el
513 HM® (HCOOH) : faiftaf.



514 EdfE (CeHi) -
515 =5 &M (CCICOOH) .
51.6 Z/K (NHzH0) : && 25%-28%. -
5.2 AGAYECH
521 S5%=FLREW: WM 509 =H LM, T 950mL /K, JRBA.
522 0.1%F %W HBFER 1 mL, F/KFBZE 1000 mL, E2].
5.2.3 CJEWAIIECEE: 100 mL M 500 mL IE Ekt, AR E, FBESZE, BE
JZIEC ).
5.2.4 20%ZJEHEW: B A0 mL 41, InsKFREA 200 mL, VEAT.
5.2.5 5%ZEI/KNE: HL25 mL &K, HZfEFMiBEE 500 mL, VR4,
5.2.6 2% B 10 mL R, FH/K#REZE 500 mL, WA
5.2.7 10%Z/KZNME: B 50 mL 2K, H MRS 500 mL, W51,
5.3 R
WK (piperazine, CsHioN2, CAS 110-85-0) , 5 E>99%.
KM&-Dio(piperazine —D1o, CaD1oN2, CAS 362049-61-4), & &#>99%.
54 FRAEEIBAHIE
4.4.1 FREMEER®R (1000 pg/mL) : HURMSE R Y TA 808 10 mg), R E,
NG E SR, JMBE e B B2, Bl B E S 1000 pg/mL (ARAER: % -18°C LA
TRAE, AR 6 AH
542 EIZEANRES AR (1000 pg/mL) : BUREE-DoidE®E F4TH %085 10 mg),
FERRE, HORERMERR, HMBEREZIR, kIR 1000 pg/mbL FIFRERS %
M. -18CULRIRAE, HRIH6AH.

5.4.3 FRAERER (100 pg/mL): AERIRBUARERE &AW L mL T 10 mL HEIRT, FH 8
MR ZIEE, TR EE N 100 pg/mL BIbRHEF (A . -18°CRL FIRAE, ARIH 6 NH.

5.4.4  EULFEPAARRIEA (100 pgimL): HEHIES BR3P0 FRGE A3 1 mL - 10 mL 206t
Fiett, FIZBERRE A, BRI 100 ugim R kR 1L -187C LT (2
15, HHN6 A H.

545 RMIRERAFFIIER (10 pg/mL): HEFFZIFEALZR AFRHENE 1 mL 10 mL &R
H, HCHEMRBEZZIEE, ZIEHOKIEZN 10 ug/mL. -18°CLRLFRAE, A X3 14 d.



5.4.6 FRERTITIER 1« HEMHFEEURAE  RER A 28 A b (B 0E &, FH 20% 5V
BRI EE Y 10, 20, 50, 100. 200 £ 1000 ug/L (K R FIbRME TAEEW, S FpifET
VRS WARMREE Yy 200 pg/L. SLATEILAC -

5.4.7 FRERTTIERIL: ERFS bR E R [BBOR RIS 28 AR TR IAGE &, F 20% 267
BRFRE IR 50, 200, 500, 1000. 2000 1 5000 g/l () RFIARAE TAEWER, b5
T TAEI WS WARIRFE A4 2000 pg/L. BLFELAC .

5.5 #H
551 JREBIMHE FAe#k:: 60mg, 3mL, %4,

552 EFkAudiEds GEAAJERD: L4% 0.22 um.

6 NI EZ
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1 BRI SRR PR : Bl U

o

2 AR B 0.000 01 g F10.01 go

o

3B 6000 r/min 2L E.

6.4 RHEREER.

6.5 #R5%HES-
6. 6 BEKEILEE.
6.7 TRIL.

6.8 BILVE: BWNHEERLEOLE, 50mL.
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8 MELE
8.1 HIAIE

8.1.1 ALMAF1AsRA

BUAkL (25 40.05) g T 50 mL BSOEH, MAFAL 2 AWAS TAFM 50 uL, PR HER
AN 5% =S LBRH W 6 mL A1) 2 mL, wjigi4A 1 min, A H2E 10 min, 6000 r/min &5
O3 min, UEE B3GR, FRIETHAEFIININ 5% =S ZBVEW 6 mL A Z[E 2 mL, AR5 3R
Bk, &F B, IO\ ZBEMAE S48 10 mL, #RFERA 1 min, 4°CK 6000 r/min &L
5min, FEECKE, BNEEREH.

I HEE 5 mLy 7K 5 mL F1 29% I ERIA R 5 mL WEALE AR ZE B, &AW EFEfE,
WU 2% FH R 5 mL 7K 5 mL ATEEE 5 mL kP, 0TV, T 109K 25 10 mL
BEATVRME, USRS, 50°CAKIREAMK T, HEMIIN 20% L RE 1AW 2.5 mL A fRvkiE, 8
PSS 1 0.22 m SR, EVBURH £ 3 - R IRC BT I E o

8.1.2 BFRE. BREFEE

ikl (5 #0.05) g T 50 mL &0, TR ZR A bR A 100 pl, FFAER A
5%%/K ZJE 15 mL, {wiEiRA 1 min, #%3% 15 min, 6000 r/min &0 3 min, W& L&, 50°C
KB REAWT, HERIIIN 20% 25 17 5.0 mL MR, #BAEAL, IEMAZRmAIED
%t 5mL, JREEE A 1 min, 6000 r/min &.0 3min, FEIECOKE, BUREHERT 0.22 um 3E
JBL, AR - R T R E .

8.2 ERILEFREMEZRH &

B3 UM k3% 8.1.1 B 8.1.2 43, 50°C/KIBE SR TE 2 MnA 25 mL (5.4.6)
8 5.0 mL (5.4.7) RFUbRiE TAERW, Fifi 8.1.1 8¢ 8.1.2 54D IRALEE, 18 WARIKIZEIN
200 pg/L #4910, 20. 50. 100. 200 F1 1000 pg/L ] 28 51 AL ARG 5 35 J5 DG c b o T4 VA W
B AR R 2000 pg/L 7 50 200. 500. 1000. 2000 15000 pg/L ) RFIFFF. &
JIE AR X B L o VE S AR E ARV, AR ol - AR RS e o DASE & 55 7 XTI AR 5 Y bR
YIS 1R T AR 1 LU AE AR, B i TR BE A b, 2l BE o DR hr et 4o SR TmlE
Ty FERIARSC R HL

8.3 JZE

8.3.1 KHEHBIESELRMN
a) fmikk:: Cefifd: 100 mmXx2.1mm, 1.7 pm) k24,

b) ishtd: A: 0.1%HERIATR, B: LM, FhEPEMAERE LKL,



¢) ViiE: 0.3 mL/min;
d) FEiE: 35°C;

e) BEFFE: 5.

* 1 RENEREE R R

1) 0.1% H FRIA TR VN
(min) (%) (%)
0 90 10
2.0 90 10
3.0 50 50
4.0 50 50
4.1 90 10
6.0 90 10
8.3.2 RiESE&HG

a) TR IR S .

b) HfiR: EETFHER.

o) KM ZMEN (MRM).

d BAHERE: 15KV,
e) RFEZEfHHE: 05V,
f) BT URE: 150 °C.
9> B FISIRE: 500 °C.
h) HEFLE: 50 L/h.
i) AR AE 1000 L/h
) R EE: 650 V.

k) R

)
A

o

D EVEE X EREE TR, HEFL SR R RS S EH W2,
*=2 REFE. EMETX. EEFE Y. #HrLBEMMDEES

4 7 5 B4 BF 18] TN BT TEBE X | HfLHEE | fifEfes
(min) (m/z) (m/z) ) (eV)
R 0.67 87.2>44.1 87.2544.1 30 12
87.2556.1 16




KD | 068 96.5>49.2 96.5>49.2 30 12

8.3.3 MEX
8.3.3.1 EM:ilE

FERREIR AR, e A I 52 P O B I 155 1 2 P9 AR 490 O B 1] £ BUARL 5 it
VAR AN 5 PO O B N 155 S P AR O B I T P (B AR O i 22 2 = 1.0% BL Y, HLulRt
VAR AR X 1 A R B o UG A R A AN 8 1 2 FE A L AE £40% A, TITFT )
SE Bt TR LA D5 o

8.3.3.2 EEillE

AR VBN L PR 228 o DL BCAR AR IR, AR B i B2 e, AT B R B ILACAR
HEVER A RRHATR T H AR 250 R i 2 1 o 2 6l D e AR 4 7 A (S A A ) ) 2l 1R 518 Bl 2
Wo 1E LR OSSR AT T, JE 5 UL BCARAE IR 2 S i 1% B L PR S AL e TRk
IR R B A el (S R R MEVE L 1), X R VRCR ) 2 1 R o R Ve i 0

8.4 ZFHIXIW
Bz FARE, BRASINZG 941, SR AR R B 5 25 SR AT P AT A

9 HBRitEMRE

BB FRIZG 0 OB B R R A (1) TS

- AiA' isCsCisV
AisAsC'ism

A

X—— PR KRR K R B B, AN O BT 58 (uglkg)s
Cis——UFFIE R P IR WARIREE, AN R (ugll)s
Co— X R U FIRIRIRIZ,  BAARGC T (ug/L);
Clis— MR IR AR, AN R (ugll)s
Ai—— B A R 1% ) 0 THT A

Ais—— BRI IR R P AR P 0 THT A

Ag—— o8 G T FH IR R ) U TR 5
Ais——Xcf G VR R 3 P e PR UEE T AR

V——ERF MM, BAONZTE (mL)



m——iXBHR R, AT (g)
T R RA/NT Luglkg FIPRE 3 LA T, 1uglkg UM ORE 2 /NIUGR 2 .

10 MG ZENRYE. ERENBEERE

10.1 REE

AT E LA G 7 i A I IR 915 n/kg, € S PR J920p/kgs R B RIS 2 e B
J9100pg/kg, € PR 9200pg/kg .

10.2 IFHE

A5 B UIAD g 5 2H 2R R R £ 20~1600  Lg/Kg iz Ik 5 7K~ 1) [E1UAC % SA180% ~ 120%,
FFRE 55 R AT X 2 2H 2R R 1 7 200~4000 |o/kgids ik i 7K 7 _E (1) 1B i 26 980%~120%.

10.3 HBEE

A TTE AL A AR AR HE (i 22 <15 %, L IALAF XS A v I 25 < 15 %



M = A
(ERMEMR)
5 M7 5 5 U FC e T YA VROV €% 8 T % 22 5 87 S U (MIRM) (4% ]
O M7 52 5 UG v T YA VAR € T T34 22 S5 %2 S W (MIRMD) (3% & L AL 1.

MRM of 3 Channels ES+

067 96 5 > 49 2 (piperazine-10)
100+ 4 07es
<+— JJR%-Dao
=
c s L ¥ LS ] Ll L Ll g L) Ji T
1.00 200 3.00 4 00 500
MRM of 3 Channels ES+
0.68 102 87 .2 > 56 .1 (piperazine)
1004 3 71e3
pr
0.55
o
1.00 200 300 4 00 S 00
MRM of 3 Channels ES+
068 87 2 > 44 1 (piperazine)
100+ 4 98eS5
<« [RIE
0.98
pr 3
1.00 2.00 3.00 4. .00 5 00

Time (min)

BIA.L 50 15 3 J5 DG B R A vEE VAV (10 wg/L,  PIARIA £ 200 wg/L) MRM (it 4]




