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4,12 FRUEREEERC AP HRBRAFTEERFES W IO CERE 0.1 me) PSR ERE
100 mL, 7% WM E 2% 100 pg/mL,1 C~4 CKFEMAE. HEW 3 MH. |
413 [RI T PARAT MG A U - 40 AR BBGE B AR ME & (4. 1D OB 2 0.1 me) . 7 5 I R BRVA 8 2
F 100 mL, EWWE K 100 pg/mL,1 C~4 CKFRFE.

4,14 FEFESBBOE: AT 10 Fragskekee R LAY 08T RER ERE 7 ER &=t
W

4,15  FRUE AR AR 5 B 25 R SR R B (4. 144 B YE A S8 VB R B ALK 206 5 ng/ mIL.10 ng/ml.,
20 ng/mL .50 ng/mL.60 ng/mL AYIE&FRAE T AW A2 FREE B 4 5 pg/ke 10 pg/ke 20 pe/ke.
50 ng/kg 60 pg/kg BEEEBKME A 25y, B RYBKME-D3 8 S Rk ME-D3 7 M B 8 20 ng/mL, B T
AEKE-D3 B2 5 AR ME-D3 T N A ME-D3 K B 10 ng/mL.

4,16 Oasis(HLB) B2/ E 500 mg,5 mL B4 E . @KWK 5 mL HEE,5 mL KA.
4,17  C BEMERUNE,500 mg,3 mL s 4% . FHAMKIIE 5 mL FEEFSE.

4.18  FHFLIERE 0. 45 pm  HHLHH.

5 UEFEMLE

5.1 TR A B/ BUE O B R E TR
5.2 KFJRER0.0001 g F0.01 g,

5.3 [EAHZEERIEE.

5.4 BLLAL K TFETF 6 000 r/min,

5.5 pH it MEREE£0.02 pH HAL,

5.6 JEiRIEA .

5.7 WIEMGEIL,

5.8 H#EBELOE . RNELIME 50 mL,

6 KXBEHNEERE

6.1 HR500 g {RFVEE FHAES £ FIR F AR, SFHE & A0 Ak 1L 5 BE 53, 4 i BE 2y 00 B {3 o1 3| 2%
ARSI FE IR . —mAERNIRRRE, 55— —18 CR1F.
6.2 TEMIBERGIRMEE R A, BB LR RIS R R A R B Y A B EL.

7 MESR

7.1 RE

FREL 2 g iIRAEORERE S 0. 01 @) B F 50 mL HAZEELOEH I 0. 2 mL Z FREBRME-D3 3 i A -D3
[ Z AR IE (200 ng/mL) , $35E — B A4 BE me-D3 B I B R RS ME-D3 . 5 73 i Me-D3 (7] £ 3 b5 i
(100 ng/mL), il 10 mL /K, iR, & 2 min, M BE 20 mL, TREBEALR L2 000 r/min iR
1 min, I 6 000 r/min .0 10 min, BH 10. 0 mL FiE# .1 10 mL BEERER B shid Wl (4. DR IRY,
2 g SALEFN 20 mL Z R Z BEHRE, THE IR A 2% £ 1L 2 000 r/min,J&%) 1 min, L1 6 000 r/min &.0
5 miny f FJ2 2B ZBEWOE THR BRSPS 20 mL ZBZH EE FRBRE.AHLMIE
PRBUSM FC 45 CULF KB RERGE ZIET .
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7.2 &Y

15 mL K RiEREEIFHEREHRE HLB BAEFEBUMEGF (4. 16)  FER OB M+, A
6 mLA RV F 6 W 1 mL/min~2 mL/min, iHELHEBRIFEERERE CBAFERVMES
(4.17), 0 9 mL B EEREE , # R FE 1 mL/min~2 mL/min, $T8 £ W L\ R &AE 50 CUTF
KEPRERGEZEET. A LOmL FE—0. ISYHAMERQ LGB ERRE. RS 5BA
0.45 pm, JERE, (L WO 5% 3/ BRI & .

7.3 WE
7.3.1 RiEEE-BRREEH

a)  fAigHE.Cy #,150 mm X4, 6 mm(PR42),5 pm SHE M E;
b) UishHMERREFLEL;

1 BEERERF
i ] / min % 0,15 FRRKFMW/ %

0 :: 13 87

8.0 13 87

8.1 ; 40 60
15.5 80 20
19.0 ! 100 0
19.1 i 13 87
25.0 13 87

c) i :0.4 mL/min;

d) R 30 pl;

e) BFR ESERETFIE:

D AMFL EEFOHE;

g) K. & R n N 5

h)  FASEAGSH AFSEACUR) FFERIREGSO S A AT M EIE: &
AT ESEREBEUABFHRE(TEMERIERFELDRUER, FMSELMHR
Wil B F X (m/2) 2 W 3R B.

7.3.2 BHEHASE-BRRIENE

PR R g R R X I, % E VR AR T YIRS B AR o i R, TR M B 4 o L L TE (AR R M Y
KUEWERN., MEBAERREREAHREARSHIENE. ELRAGERFGETRETHEE 2-H
TSRk R T PR R O G PR R A e P RSO R R ERRER RRE
SR BR324 8.9 min 9. 4 min,11. 4 min,11. 9 min,13. 8 min, 14, 3 min,15. 8 min,
16,3 min,17.5 min,18. 5 min, fR#EHRNEFEE FHRES L CHFE C. 1,

7.3.3 EAE

I EREGFIERSRAMRE EEGRE LR, RSN REAEERENE SRS ERGE
3
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TAER—B RFME/NT 2. 5% . &8 73 BN F 55 A YR & 5 FUbR o AR A M F
BE — B0, A% B AR 25 A O 2 2 a9 R0 . U] ) SRR & ob o A0 R N Y B )

R2 ETUEMINENEFFEFENRALTRE

K B TR % ~50 ~20~50 10~20 ' <10

RVFRIE AR 22/ % +20 . +25 : +30 - +50

7.3.4 ZHKE
B AS i BE Ab , ¥y % |k 4

8 HRitHEMEE

I 0 % 040 Ak B DL 4% 5K () 3 3 R E R TRGERTEMRZE AE:

(1)
Jit'f’:
X, — 1A o i 2k ik oo 2% kg);
¢ B I o 9 9 P £ 7+ (ng/mL);
V — R BRAEREBVE N Z E
m fe 2R AR 2 A 1RE B B A Ol TE
9 ZiERME KR (LOQ) #1 [g
9.1 MEKR
fil 25k 1K e 245 205 4y 5 B Bk
9.2 EE
[ WA % ) S 560 B4 (FE AN [7)
%x3 N Bl Y EIEE (n=6)
k& 7% e g (pg kg) J =] i %
10 l 74, 3~90, 1
5 3 ) 20 T 725005
: ) ‘ 80.0~92.4
I — . l.l.. e B ]
2- 1 1 ik e . 20 . ‘ 74, 5~81.5 ]
0 . ). 2~83. ¢
- | " 95.0~104. 0
Fo Ak — FP K nge 20 ’ 95, 5~101.0
\ o | ——— oo
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0HHEERKREAREDFEMEKEETE(n=6)(5)

0K FE / g/ k)

Bl %/ %

90. 3~96. 4

L 20 91.5~100.0
50 N _ %.8~97.8 |
10 94.»3-1~3TT|__

- o 20 88.0~97.0

75 B ok 4

T o e

91.2~100.0

94.9~105.0

88.5~96.5

93.2~99.0

SR o

5 DY il

95.3~101.0

88.0~94.5

84.6~89.4

75.3~90. 1 _
74.0~83.5
76. 4~80.
93. 4~99.0 B
95.5~103
97.2~100. 6

88. 7% ~96.6

89.5~98.0

93.6~98. 8
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M R A
(RSB
HEKMIRERER
KA WHEKREXAWHRERRFER
& W LAFR CASH & ST | S TFHRE
¥3 3 B g e Hz_hydr,oxy,m_lyl)_Z_hydm”_ 4812-40-2 | CyHoN: O, 187.15
methyl-5-nitroimidazol( MNZOTT)

2- PP R T e 2 methyl-5-nitroimidazole 88054-22-2 | C, I, N, 0, 127.10

PR = ke 5n.zfoletzT?:2:1Y;(l): e :l:;[ll_VINI) 936:05-0 | GHRLOs 19713

FP i méuomdazolc(MNZ) 443-48-1 CsTI N, Oy 171,15

[ g dimetridazole(DMZ) 551-92-8 C. H; N, O, 141,13
4% T ik p ronidazole( RNZ) 7681-76-7 CsHe N, O, 200. 15

£ aR:] 7 3 5-chloro-1-methyl-4-nitroimidazole 4897-25-0  |C,H,CIN; O, 161,55

5 T e e 5-nitrobenzimidazole 94-52-0 C; H,N, O, 163, 14

Eo B N A ipronidazole-OH(IPZOH) 35175-14-5 | C;HuN; O, 185.18

574 HM ipromaazole(IPz} 14885—é9-1 Cr Hy N; Oy 169. 18

FE A — R pRM-D3 DMZ(_}_H D3 — — 160. 2

B Z R - D3 DMZ-D3 — — 1442
% T mE - D3 RNZ-D3 203. 2

} R HE 7 TT A Me-D3 - lP}-ﬁl(}I-I D3 - - 188, 2

5 i mE-D3 PZD3 i — — 172.2




SN/T 2579—2010

B & B
(AREMR)
API 4000 LC-MS/MS ES R EE THRS E £G4

API 4000 LC-MS/MS R 4 d1 B3 35 B F IR B F 5% AF

a) EBEEHE(S) 4 800 V;

b)  FALSE S (GS1):289. 59 kPa(42 psi);

¢) KHESMES(CUR):186. 165 kPa(27 psi);

4 HBYRFE (GS2):310. 275 kPa(45 psi)s

e) B FIREE(TEM).540 °C;

D HEES(CAD):5;

g EWETFM. ERE T, EE A E (DP) i # E B (CE) K& B3 i 0 1 JE (CXP) L
#B.1,

RB1 EMETFY EREFH . EHXBEODOP) MESERMAMBEEHOGE

p % B EERE |MESERE #MEsHASEE R
m/z (DP)/V (CE)/V (CXP)/V EWME
188.1/123. 0° 53 19 10
2P AL iRiC] ¥R T HI T BRI -D3
188.1/126.0 26
128.0/82. 0° 60 26 10
2-F i g —
128.0/42.0 51
158, 0/140, 1° 48 16 10
¥ Bk R mk g BE _PRsm-D3
158. 0/55. 0 31
— 172.0/128, 2° 62 21 11 45,25 — 1 BB ME-D3
172.0/82.1 35 14 -
142.0/96. 0° 62 23 8
LG 3 — A K e-D3
142.0/81.0 36 14
201.1/140, 2° 37 17 8
15 B mk g % R mAME-D3
201,1/110.2 25
162, 0/116. 0° 68 26 10
W Wk 162.0/145., 0 24 o
164.0/118,0° 64 32 10
A T P e —
164, 0/91.0 52
186.3/168. 1° 45 19 9
b= s E ] 2 5 5N e-D3
186.3/122. 3 29 5

D AR YES B Bt R B TP SRR APL 4000 B R S P B RS RS RN TRILS %,
I AW Bk B 8 S8R B 2 AR R ARG RS
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£B1 EMUEFH. EEEF . EXHEEEDP) AESAERMAEEHOBEGD

T T
& BTt | OEREERE | AR R | RIS OB | PR
" m/z (DP)/V (CE)/V (CXP)/V 4% &
170.2/109, 0* | 63 37 10 )
ST T e ) ' 5 Me-D3
170.2/124. 1 26
I ERkM-D3 | 161.2/143.1 51 18 . 6
— B -D3 | 145.2/99.0 85 25 10
¥ T ik - D3 204.2/143.3 10
RESAHM-D3 189.2/171. 2 9
RAMM-D3 173.1/127.2 6

tOE X R BT
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B F: C
(FEEMF
HEKMEERHDFREREEEEFREA

2 _
6.7e4 1142 FAE — PRIBS 2 00cd 11,3 ﬁ?ol_;ﬁwn
5. 04 03 158. 0/140. 1 Z 0. 36 11.24 J11.59 7
b.61 4.667.1310.59 /| 13.6416.3318.57 22.1524.01 2 0.0 QT ABTO8.48 I\ ld 82 et 532095 2108
oom ™ .2 .2 r — A .2 ¥
2 4 6 8 10 12 14 16 18 20 22 24 2 4 6 8 10 12 14 16 18 20 22 24
1/min f/min
1 2)
§ 9. 36 13.68 — mgiskn
25000 6 o 142. 0/81.0
B 0-21 065.186-117.4f 1,892 4315 4u7. 66" B, 738 \J. 3310.8213-31/| 14.8917.8820. 72 22. 34
= Y24 6 8 10 12 14 16 18 20 4 6 8 10 12 14 16 18 20 22 24
t/min
4)
58. Ted 13.80 — rgypn
Z'5. Oed ) |I 142.0/96.0 9 18
E . 149-958.069.4112.40 | [14.43 18.75)9.43 23.16
E O 7 4 6 8 10 12 14 16 18 20 22 24
t/min
5) 6)
§3 led 8.98 11.95 R
= 172.0/82. 1 o1 26
g oo 3.524.89  |110.601 .35 5.607.0211-45/13.2013.7517.5119.797 “32.85
] . b T v
= 6 8 10 12 14 16 18 20 22 24

2 4 6 8 10 1

7 8)
@ 8.97 2 11.93
:3 3e4 2 HEE
‘B & ~| 172.0/128. 2 23.11
B ll62.412.655.448.69 | 9.43 g & par.87 14 151 | 1280159017 1818.86 \23.82
= " 2 4 6 8 10 = 6 8 10 12 14 16 18 20 22 24
f/mmn
9 10)
@ 18,47 & 18. 47
£ 2,005 SR P ik
£ 170. 2/109. 0 z 0,27 170.2/124.1
§ 021 R 17. 48 2 oo — 17 38
= 2 4 6 8 10 12 14 16 18 20 22 24 ~— 2 4 6 8 10 12 14 16 18 20 22 24
1/ min r/min
1) 12)
= 5. B3 & 7.5
55504 TR b §1.5¢5 25 R 1790
£'5. oﬁj 162.0/145.0 - 1-0€5j 186.3/122. 3 ‘
5 &
£ 2
= 0.0 S — . 2 0.0 . L
- 6 8 10 12 14 16 18 20 22 24 = 2 4 6 8 10 12 14 16 18 20 22 24
t/min r/min
13) 14)

BC1 WMEKEMEEKRE®O ng/mLHNFEESNERFEETFRER
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2 a
s 1. 8¢5 SR 15,83 24 2¢5 PRI RN 17 %0
£1.065 162. 0/116. 0 i J 186. 3/168. 1
£ 00 o E 0¥
= 6 8 10 12 14 16 18 20 22 24 2 4 6 8 10 I2 14 16 18 20 22 24
7/ min r/min
15) 16)
2 g
6 950 A REE R 14,37 29,34 R 16.29
£'5 000 201.1/110. 2 Z 5. 04 164. 0/91.0
5 2.7 5,39 18, 64 19. 65 E
E 0 . i hahngribebndepiictoppas ssper S () (P e
- 2 4 6 B 10 12 14 16 18 20 22 24 2 4 6 8 10 12 14 16 18 20 22 24
+imin f/min
17 18)
B17e N— 14.38 E5.0e5 P— 16. 30
£1.0¢5 201. 1/140. 2 z g ] 164.0/118.0
5 i 3 J 15. 83,
£ 0.0 ; o] . — ER 1] P— . R —
= 2 4 6 8 10 12 14 16 18 20 22 24 ~— 2 4 6 8 10 12 14 16 18 20 22 24
7/min f/min
19 20)
g, 18. 42
2.5. 05 SR RE-D3
i 173.1/127.2
5 0. o034 18. 8020. 06
= . T T T i T T T T T l
= 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
f{min
21
§9.65 PS5 PRIR-DS . 1747
£'5. 0e5 189. 2/171. 2 .
5 oo }
= " 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
f/min
22)
14.31
£3.405 R D3 i
£ 204.2/143. 3 {
2 00 , e , /| 14.8815 9916.9918. 73 2161 23.64.24.04
= 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
t/min
23)
=3 2 Ak D3 13.51
E’ 1. 005 145. 2/99. 0
g 0.00 0‘521.26,1.?33L033,5_9§:235'%?015.2??.?88.479.1010-§ﬂ0.6912ﬁ%.0g,.f \,14.3944.7315.55‘17.6?1&64183919.3%"9222.3324.0924'33
= = 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
f/min
24)
.25
£ o0es $3 — HIRIBKRE-D3 “f'
g 161. 2/143. 1 | \
B 0. 00 2.01 2. 44 } 15.84 17.53 . . .
= " 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
t/min
25)
BC1 WMEKEMEAREMWAOO0 ng/mL)MERERMERESE TFRE (2D
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Foreword

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

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

The standard was mainly drafted by Xie Wen, Chen Xiaomei,Ding Huiying, Xi Junyang.Zhang Huimin,
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Determination of ten nitroimidazoles residues
in royal jelly for import and export—
LC-MS/MS

1 Scope

This standard specifies the m ermination of ten nitroimidazoles

residues in royal jelly for impo

This standard is applicable to the determination -hydroxyethyl)-2-hydroxy-methyl-
5-nitroimidazol, 2-methyl-5-nitroimidazole, -methyl-5-nitroimidazole, metronidazole,
dimetridazole, ronidazole, 5-chloro-1-m zole, 5-nitrobenzimidazole. ipronidazole-OH,

ipronidazole in royal jelly.

2 Normative references

The following normative documents contain hich, through reference in this text,

constitute provisions of this Pr references, subsequent amendments
to,or revisions of,any of thes er, parties to agreements based in
this Profesional Standard are bility of applying the most recent
editions of the normative d references. the latest edition of
the normative document ref

GB/T 6682 Water for analyti test methods.

3 Principle

Methanol is used to precipitate protein. The supernatant solution is diluted with phosphate buffer so-
lution, extracted with ethyl acetate. After Oasis (HLB) and C,; solid phase extraction cartridge
purification, the residues are determined by LC-MS/MS, and quantified by external standard method
or internal standard method.

4 Reagents and materials

Unless otherwise specified, all regents used should be analytical grade, “water” is the first grade
water prescribed by GB/T 6682.

12
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4.1 Acetonitrile:HPLC grade.
4.2 Methanol:HPLC grade.
4.3 Eth\_/l. acetate:HPLC grade.
4.4 Formic acid:HPLC grade.

4.5 Sodium chloride.

4.6 Sodium dihydrogen phosphat

4.7 Sodium hydroxide.

4.8 0.1 mol/L sodium hydroxide solution: hydroxide into 1 L volumetric flask.

then dilute to 1 L with water.

4.9 Phosphate buffer solution: Di
adjust to pH 8.0 with 0. 1 mol/L s

phosphate in 950 mL water,
to 1 L with water.

4,10 1-(2-hydroxyethyl)-2-hydroxy-methyl-5-nitroimi ethyl-5-nitroimidazole,2-hydroxym-
ethyl-1-methyl-5-nitroimidazole, metrony azole. 5-chloro-1-methyl-4-nitroi-
midazole, 5-nitrobenzimidazole, ipr ds: Purity == 98%. Information
see annex A table A. 1.

4.11 DMZ-D3,RNZ-D3,DMZ0OH- —=98%.

4.12 Standard stock solution: nt of each standard (4. 10)
(accurate to 0. 1 mg) ,dissolve in pg/mL as the standard stock
solution respectively,stored at 1 C months.

4.13 Isotope internal standard stock solution: Weigh an adequate amount of each isotope internal
standard(4. 11) (accurate to 0.1 mg), dissolve with methanol respectively, the concentration of

solution is 100 xg/mL as the standard stock solution,stored at 1 C~4 C,

4,14 Blank sample solution: According to section 7, blank solution is prepared with royal jelly
without nitroimidazoles.

4,15 Calibration curve standard working solution: According to the requirement.dilute the standard
stock solution to 5 ng/mL, 10 ng/mL, 20 ng/mL, 50 ng/mL, and 60 ng/mL, mix standard working
solution with blank sample solution(4. 13) before using. It is same as 5 ug/kg,10 1g/kg,20 ng/kg,
50 ng/kg.and 60 ;:g/kg nitroimidazoles in sample. The concentrations of DMZ-D3 and RNZ-D3 are
20 ng/mL,DMZOH-D3,IPZOH-D3 and IPZ-D3 are 10 ng/mlL.
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4.16 QOasis(HLB) solid-phase extraction ( SPE) cartridge: 500 mg,5 mL or equivalent. It should be
conditioned with 5 mL methanol followed by 5 mL water before use.

4.17 C, solid-phase extraction(SPE)cartridge:500 mg,3 mL or equivalent. It should be conditioned
with 5 mL methanol before use.

4.18 Membrane filter:0. 45 um,organic type.
5 Apparatus and equipment

5.1 Liquid chromatography-tandem mass spectrometﬁ,wuippw with electrospray ion source.
5.2 Analytical balance,accuracy:0. 000 1 gand0.01 g.

5.3 Solid phase extraction vacuum container,

5.4 Centrifuge: =6 000 r/min.

5.5 pH meter:accuracy £0. 02 pH.

5.6 Vortex mixer.

5.7 Rotary vacuum evaporator.

5.8 Centrifuge tube:Polytetrafluoroethylene,50 mL.
6 Sample preparation and storage

6.1 Royal jelly is about 500 g. The sample is melted under room temperature. Keep the prepared
sample into two sample bottles, seal and label. The test sample is stored at room temperature, The
rest sample is stored in — 18 C refrigerator.

6.2 In the course of sample preparation, precautions must be taken to avoid contamination or any
factors, which may cause the change of residue content.

7 Procedure

7.1 Extraction

Weigh ca 2 g test sample(accurate to 0. 01 g)into a 50 mL centrifuge tube. Add 0. 2 mL DMZ.D3,
14
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RNZ-D3(200 ng/mL)}.DMZQOH-D3.I1PZ0OH-D3.IPZ-D3(100 ng/mL) ,and 10 mL water.mix it. Wait for
2 min. Add to 20 mL with methanol. Vortex for 1 min under 2 000 r/min.centrifuge for 10 min under
6 000 r/min. Transfer 10. 0 mL suppernatant layer into a container. Add 10 mL phosphate buffer
solution(4. 8) ,and mix it. Add 2 g sodium chloride and 20 mL ethyl acetate, vortex for 1 min under
2 000 r/min,centrifuge for 5 min under 6 000 r/min. The supernatant layer was transferred into flask.
Repeat the extraction in the same way with 20 mL ethyl acetate and combined the solution. Ethyl
acetate is evaporated to nearly dryness in a water bath below 45 C.

7.2 Clean up

The residues are redissolved with 15 mL water. Transfer the solution into HLB cartridge (4. 15),
discard the eluate. The cartridge is dried under vacuum to“dryness”. Elute the cartridge with 6 mL
methanol, flow rate is 1 mL/min~2 mL/min. Transfer the solution into C,s cartridge(4. 16). Elute the
cartridge with 9 mL methanol, flow rate is 1 mL/min~2 mL/min.the eluate is evaporated to nearly
dryness in a water bath below 50 C. The residues are reconstituted in 1. 0 mL methanol — 0. 15%
formic acid(1+9, V/V),mix it. The solution is passed through a 0. 45 pm filter. The filtrate is ready
for LC-MS/MS determination.

7.3 Determination

7.3.1 LC-MS/MS operating conditions

a) LC column:Cg column.150 mm X 4. 6 mm(i. d) .5 pm,or equivalent;

b) Mobile phase:See table 1;

Table 1—Gradient of mobile phase

Time/min Methanol/ % 0. 15% Formic acid/ %

0 13 87
8.0 13 87
8.1 40 60
15.5 80 _ 20
19.0 100 0
19.1 13 | 87
25.0 13 87

¢) Flow rate:0.4 mL/min;

d) Injection volume:30 pl;

e) lon source:electrospray ionization:
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f) Polarity: positive modes;

g) Monitoring model: Multiple reaction monitor (MRM) ;

h) Nebulizer gas(GS1),curtain gas(CUR) ,auxiliary heater gas(GS2)are all high purity nitrogen(N2)
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. qualifier and quantifier
MRM are listed in annex B.

7.3.2 LC-MS/MS determinati

According to the concentratio tion, select the standard working

solution of similar concentratio sponses of nitroimidazoles in the
sample solution should be within the linear ibration curve. The standard working
solution should be injected randomly i
volume. Under the above LC-MS/M

hydroxy-methyl-5-nitroimidazol

jections of the sample solution of equal
ion, the retention time of 1-(2-hydroxyethyl)-2-
xymethyl-1-methyl-5-nitroimidaz-

itroimidazole,5-nitrobenzimidazo-
»11. 9 min, 13. 8 min, 14. 3 min,
ms of the standards are shown in

ole,metronidazole,dimetridazo
le.ipronidazole-OH. ipronidazol
156.8 min,16. 3 min,17.5 min,
Figure C. 1 of annex C.

7.3.3 Confirmation

Under above determination ¢ ntion time for the peak of analyte
out of range of £ 0. 25%. For the

f the ion ratio between the two

in unknown sample and in th
same analysis batch and the
daughter ions for the unkno lution at the similar concentration
can not be out of range of tab yte must be present in the sample.

Table 2—Maximum permitt n intensities while confirmation

Relative intensity/ % =50 =>20~50 =10~20 =10

Permitted tolerances/ % +20 +25 +30 +50
|

7.3.4 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 residue content of nitroimidazoles residues in the sample by LC-MS/MS data processor
16
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or according to the following formula (1) ,the blank value should be subtracted from the about result

of calculation.

Xr‘ = sesesssssssssssasnnannnsnanann( 1

Where
X, —the residue content of nitroimidazoles residues in the sample, ug/kg:

¢, —the concentration of nit standard working solution.ng/mL:

V —the final volume of sam

m —mass of test sample of final sample s

9 Limit of quantification(

9.1 Limit of quantification
The limit of quantifications of nitroimidazoles reg 10 pg/kg.
9.2 Recovery

According to the experimei es of fortifying concentrations are

shown in table 3.

5(n=6)
Compound Recovery/%
74.3~90.1
MNZOH 20 72.5~99.5
50 80.0~92.4
10 70. 7;79 3
2-methyl-5-nitroimidazole 20 74. 5~81‘;m
50 70.2~83.6
10 : 95.0~104.0
DMZOH '=' 20 l 95.5~101.0
- 50 | 5 98.0~100. 0
10 ; 90. 3~96. 4 ]
metronidazole 20 91.5~100.0
50 90.8~97.8
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Table 3—Recovery of nitroimidazoles(n =6) (continued)

Compound Spiked level/ (g g/kg) Recovery/%
10 94.6~103.0

dimetridazole 20 88.0~97.0
50 91.2~100.0
10 94.9~105.0

ronidazole 20 88.5~96.5

50 93.2~99.0
10 95.3~101.0

5-chloro-1-methyl-4-nitroimidazole 20 88.0~94.5
50 84.6~89.4

10 75.3~90.1

5-nitrobenzimidazole 20 74.0~83.5
50 _ 76.4~80.0

10 93.4~99.0

ipronidazole-OH 20 95.5~103.0
50 97.2~100.6

10 88.7~96.6

ipronidazole 20 89.5~98.0

50 93.6~98.8

18
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Annex A
(Normative annex)
Standard information

Table A. 1—Standard information of nitroimidazoles standards

Compound CASNo Molecular formula Molecular weight
1-(2-hydroxyethyl)-2-hydroxy-
meihyl-‘;-nitrzimi;azol ( :ﬂNZD‘I{-l ) 1812-40-2 CeHaNa 187.15
2-methyl-5-nitroimidazole 88054-22-2 - CsHsN; Oz 127.10
2-hydroxymethyl-1-methyl-
5-nitroimidazole(DMZOH ., HMMNI) 936-:05:0 Cobh N0y 197.13
B metronidazole(MNZ) 443-48-1 | CeHaN; O 171.15
dimetridazole(DMZ) . 551-92-8 CsH; N, O, 141. 13“
[ ronidazole(RNZ) 76&;1 -76-7 . Cﬁ Hs N, O, 200.15
B 5-chloro-1-methyl-4-nitroimidazole 4897-25-0 C.H,CIN, O, 161.55
5-nitrobenzimidazole 94-52-0 C;HsN; O, 163. 14
ipronidazole-OH(IPZOH) 35175-14-5 CiHi N Oy 185. 18
.ipr.c;.ﬁidazole(lPZ) 14885-29-1 ) CrHi N O, N 169. 1E.i_.
DMZl_);-lvDS _ — — 1 160, 2 o
DMZ-D3 - «—. o — 144, 2
RNZ-D3 — ) — 203. 2
IPZOH-D3 — - 188. 2
IPZ-D3 - - - 172,2 ]
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Annex B
(Informative annex)
API| 4000 LC-MS/MS conditions”

API 4000 LC-MS/MS conditions:
a) Electrospray capillary voltage:4 800 V;
b) GS1.:289.59 kPa(42 psi) ;

c) CUF{:186.J165 kPa(27 psi) ;

d) GS2.310.275 kPa(45 psi) ;

e) lon source temperature:540 C ;

f) Collision gas(CAD) :5;

g) Qualifier and quantifier MRM, Declu n energy (CE), Collision cell

exit potential(CXP)are shown in table B. 1.

Transitio
Compound Internal compound
188.1/12 [
MNZOH [ DMZOH-D3
188.1/12 [
128.0/82.0
2-methyl-5-nitroimid azole -
128.0/42.0
158.0/140.1° | 10
DMZOH [ DMZ0OH-D3
168.0/55.0 31|
172.0/128.2° 62 21 11
metronidazole DMZOH-D3
172.0/82.1 35 14
o 142.0/96.0° 62 23 | 8
dimetridazole | DMZ-D3
142.0/81.0 36 14
. 201.1/140.2° 37 | 17 8
ronidazole [ RNZ-D3
201.1/110.2 , 25

1)  Non-commercial statement.Parameters listed in Annex B are accomplished by APl 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

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

20



Table B. 1—Transitions, DP,CE,CXP (continued)

SN/T 2579—2010

* product ion is used for quantificat

Transitions
Compound / DP/V CE/V CXP/V Internal compound
m/z
5-chloro-1-methyl- 162.0/116.0° 68 26 10
4-nitroimidazole | 162.0/145.0 24
. | 164.0/118.0° 64 32 10
5-nitrobenzimidazole | -
| 164.0/91.0 52
! — .
o [ 186.3/168.1° a5 19 9
‘ipronidazole-OH IPZOH-D3
186.3/122.3
ipronidazole IPZ-D3
DMZOH-D3 161.2/143.1 6
DMZ-D3 145.2/99.0 10
RNZ-D3 204.2/143.3 10
IPZOH-D3 9
IPZ-D3 6




SN/T 2579—2010

~Annex C
(Informative annex)
Selected ion chromatograms of nitroimidazoles standards.

Be et 11.42 OMZOH g 11. 39 DMZOH
£'5,0c4 £1.00e4 158. 0/55. 0
z 0.3 158.0/140. 1 2 0. 36 11. 24 -11.59 16.17
2, Y. 61 4.667.1310.59 || 13.64 16.3318,57 22.1524.01 2 - 0.97 4.38 7. 618, 48 14. 6216- 1718.6320.95 21.68
2 4 6 8 10 12 14 16 18 20 22 24 ) 2 4 6 8 10 12 14 16 18 20 22 24
t{min 1fmin
iy 2)
5 9. 36 2-methyl-5-nitroimid azole  Br1. 4eq 13. 68 dimetridazole
%‘5'}00 : 128. 0/42 0 Z1.0c4 0.43 6. 69 142.0/81.0
z 021y 055, 186.117, 11. 832 4315.4117. 66l ,52% 7924, m;.‘:; o0 1. 154, 38 \7.3310. 8213.31f{ 14.8917.8820. 72 22. 34
£ OUTTTTTE TS 10 12 14 16 18 20 22 24 = U 2 4 6 8 10 12 14 16 18 20 22 24
{/min +/min
k)] 4)
§8 Ted g, 37 2-methyl-5-nitroimid azole § 13. 80 gimerridazole
= =, 5. Oed
25, 04 128. 0/82. 0 > 0.4 142.0/96.0 5; 18
S, Q84185 206.768. 11,8515.3714.06 17.5219.5493.04 & o, 0:882.335.145-958.060 41 12, 44 14.43 18.7519.43— 23.16
L, T ¥ Y T v Y T = . t
= 2 4 6 B8 10 12 14 16 18 20 22 24 ~— 2 4 6 8 10 12 14 16 18 20 22 24
Himin 1/ min
5) 6)
B3 104 8.98 MNZOH 53,14 11.95  metronidazole
2 188. 1/126. 0 z 172. 0/82. 1
g 0.0 3. 524. 89 10.6013. 23 2 0 ‘l 804,35 2607, 0211 48/43,2013.7517,5110. 757 32 8
= 2 4 6 8 10 12 14 16 18 20 22 24 — 2 4 6 8 10 12 14 16 18 20 22 24
ral 8)
%3' 3e4 8.97 MNZOH g"ﬁ Ted 11.93 metronidazole
= J J\ 188. 1/123. 0 2 5. 0e4 172.0/128.2 ,, |
g oo 1.162.413.655.448.69 | 9.43 13,3814 8416 1417.7420.1351 68 5 0.251 7744 64? 379 “‘u L i2. 3015 901? 1818.86 \23.82
= " 5 4 6 8 10 12 14 16 18 20 22 24 = 2 4 14 18 20 22 24
ffmin tHimin
9) 10
& L
£ 20 ipronidazole 18,47 z 2 xg ipronidazole 18,47
£ } 170. 2/108. 0 z = .|'JL0'27 170.2/124.1 17 48
5 g onl2 _ 17. 48 £ o0 . —i
£ ’ 2 4 6 8 10 12 14 16 18 20 22 24 — 2 4 6 8 10 12 14716 18 20 22 24
timin t/min
1) 12)
&8 8e4, 5-choro-1-methyl-4-nitroimidazole 15 83 B1.55 ipronidazole-OH 17. 50
Z5 Oe-ii 162. 0/145. 0 ‘E: L. 0e5.| 186.3/122. 3
£ 0.0 £ 0.0
- 2 4 6 8 10 12 14 16 18 20 22 24 = 2 4 6 B 10 12 14 16 18 20 22 24
. #/min +/min
13) 14)

Figure C.-1—Selected ion chromatograms of nitroimidazoles standards(10 ng/mL)
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- % o _
é 1.8¢5 | 5-choro-1-methyl-4-nitroimidazole 1% 83 £4.2:5, ipronidazole-OH 17.50
Z 1.0&5.! 162. 0/116.0 Z ]I 186. 3/168. 1 l
£ 0.0 , . Z 0.0k .
= 2 4 6 8 10 12 14 16 18 20 22 24 2 4 6 8 10 12 14 16 18 20 22 24
ffmin i/min
153 16)
a =3
iiﬁ 950 RNZ 14.37 29, 3ed B-nitrehenzimidazole 16. 29
35000 201.1/110.2 5. 0ct] 164.0/91.0
5 L 2,77 5. 39 18.64 19. 65 5 J i
= Pt i i pnkansisnct, i toiitaiopbaitepnnsipnre. T () Ol . .
= 2 4 6 8 10 12 14 16 18 20 22 24 0O 373§ 1o 12 14 16 18 20 22 21
fimin 1/min
17) 18)
& 14.38 £ .
:3 1. Teb RNZ oh. Uc-:"i 5-nitrobenzimidazole 16. 30
%1 “55.| 201.1/140. 2 | ;f 1 164. 0/118. 0
% 0.0 . . - - -.—1 . . T —— g {]_{]1---,.__4..-__ 1583“:
= 2 4 6 8 10 12 14 16 18 20 22 24 2 4 6 8 10 12 14 16 18 20 22 24
. #imin t{min
12 20)
g 18.42
Ze 05 1PZ-D3
g 173.1/127.2 15802
g 0. 34 . 8020. 06
£ 0. e e A : —rre——
= 1 2 3 4 5 6 7T 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
f/min
21>
Eo.6e5 IPZOH-D3 17.47
£6. Mj 189.2/171. 2 )ll
£ 0.0 - - AL
= 1 2 3 4 5 6 7 8 § 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
fmin
22
P 14.31
53.4e5 RNZ-D3 f
z 204.2/143. 3 /!
5 0o _ / | 14.8815.9916.9918. 73 21.61  23.64 24.04
=271 73 3 4 5 6 7T 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
imin
23
2 DMZ-D3 13.51
31005 145.2/99.0 A
S oo-521.26.1.733,03 3.595.29 016,27 7.788.470.1010.3010.69 4409/ 114.3914.7315.66 17.6718.6418.9610.8221-0%2.334. 06" T
= = i1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 i9 20 21 22 23 24 25
/min
24)
v 11.25
Bl 00es DMZOH-D3 b
£ 161.2/143. 1 h
5 o ool20L2.4 AN 15.84  17.53
= 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
t{min
255

Figure C. 1—Selected ion chromatograms of nitroimidazoles standards(10 ng/mL) (continued)




