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P FERETPHEREERD DR Y
7% B =T %
BREEER/ RERRWEE

1 EHE

ERERETHYFE R [ PHERWAE YR B Y 3-8 2-2-% % §i (3-amino-2-oxalidinone,
AQZ) ,5-1 stk 51 3-3-8( 3-2- 7% M 4% 3 B¥ (5-morpholinomethyl-3-amino-2-oxalidinone, AMOZ) . 1-8&
Z-Z Bt (1-amino-hydantoin, AHD) il & & IR (semicarbazide, SEM) 5% B B i 55 3¢ WA 15336/ 53 B¢
JRE M.

AHREEATRA. AR AR BN EEMHKPHERWEGREY -HE-2-ERE.
ST Mk R -3 E-2- B i M - - AR EER R RN HERIENECENE.

2 MEHESIAXH

THXHPHERELEIFRAOSI HATRASTGENRK. LEEBNNSIAXSK . KEEFA
MEHR(REHEBRENARBITRYAER TAHERE, AT, K RESFEELRDPAE TR
EFTHAXEHORTEE. ARAEHBNSI XS KEBRFHRAERTARE.

GB/T 6682 #rir3cie = F/KM#E fil R i (GB/T 6682—1992, neq ISO 3696:1987)

3 RE

RRSERKR SHEETRAEME. MoHE 745 AZRZERK, EC KRBk, 4Ty
R P R MM (3 / SR K B E HE R , R IR E R R AR 1T E B E .

4 BHIHEM

Bde S A, Bra M8 brali, KA GB/T 6682 MEM —ZK.
4.1 BAE.mBEHGES.
4.2 ZF -BBBHEHRSK.
4.3 ZRZME -B¥BMAEIES.
4.4 FEOk -WAEBHANRK.
4.5 HEER.
4.6 EHEMLMN.
4.7 HR.HEEEHEKK.
4.8 FWEXPE.
4.9 =/KBERRHE.
4.10 ZMRgk.
411 0.2 mol/LEMBR - BHER 17 L BHERU.5 . AKEEZELL.
4.12 2.0 mol/L HE LB EFFRA 80 g ERAMNU.6), FIKBEMITEFELL.
413 0. 1mol/L4SAEEHFREB . MMAK 1.5 c SWEXFRUL S, AFMERIEEE
100 mL,
4.14 0.3 mol/L BRI . MEBFRIN 79. 893 g = KBEMF (4.9 , FIKEMRIIFEZFELL.
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4.15 ZJEMAMWED K. RREDE 80 mL F 100 mL 4%+ . MAERZEE, BIRRE, 54
RY&HE . FEZEENE.

4.16 0.1%HBM/AKBM(E 0.000 5 mol/L Z.BRE) EMEM 1 mL FERU. DB 0.038 6 g ZRR
ZU10OF1LERRT,.BKEEELL.

417 HEDE.FEE2EUMNM. c-UMPEIEE2-ERagEN. - EEZARR. 2%
PR EiEE=> 99%.

4.18 AR - EE2-EMEARY,.D-AOZ -k R E3-HE2-EWMEEFHNARKRY,
Ds-AMOZ; 1-8 - Z. W BEBR (0 A IR Y, C-AHD; RER W A4, ° C*N-SEM, aifE>99%.

419 FEEER.ANERFRERFESERT0.0001 ), HZHEEME KRHRKEN
100 mg/LAR MM & B, — 18 CRGRBRE . A 3 1M H.

4.20 BAHEFRERK - BRI EEERA. 194 1 nL T 100 mL AREF,.HZBEEEH
B RBBREEN 1 me/L 89iR A P MR ACHERLRA . R0 1 1A,

421 BAOBRBETAEBE -BERBERO0.1 mL B4 THAEEFEA 20T 10 mL ARE P, HZEES
FEHIEE,RARKE R 0.01 me/L MRESHETERR 4CRERLRE, AZO0H1H.

4.22 HEFBER-BRFEBERAFEYROERE 0.000 1 g), FHZ B M, &5 R E X 100 mg/L
B AR, —1BCRERERFE. AR 3ITA.

4.23 ENGFERE ERBR 1 mL AREER (4. 22 F 100 mL FEHP . HZBEEFEZXE,
EHREEN 1 mg/L BFEAFRRERE ACERBARE FEH 1A,

4.24 BENFFRERRE BERBECHEAFRERBKA.23)4 0.1 ml T 10 mL FEEP . HZEE
EERE,RERMRER 0.01 mg/L MIRANIFFERBACRBELRE. FE0A 1 A.

4,25 THFLIEER:0.20 pm, HHLH.

4.26 HN HBEE>=>99.999%.

4,27 SN HEE>99.999%.

5 Uimigk
5.1 WoHGH/BRAEN - EE4EREFRTFH(ESD.
5.2 HIZHFEHL.

5.3 A K¥:ME0.0001 g,0.01 g,
5.4 ¥ 3%:10 000 r/min,

5.5 iRy,

5.6 fHEM.

5.7 pHi3.-MEWE+0.02pH Hf}.
5.8 B.L#HL:10 000 r/min,

5.9 FmX.

5.10 EREAH.

5.11 #®MK:1L,100 mL,10 mL,
5.12 HAEBHBE.CHE:50 ml,

5.13 ZIBFiLE:10 mL,

5.14 ¥R :5 mL,1 mL,100 pL,

6 AENESRET

6.1 HLA.AME. .G
MBS BB A A RER R 2 500 ¢, AHRBFHIAES BHERST, B2 RAG, FHBRANFE
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sfE N A, B HFARUFRIE. BAEETF-18CA%EXER.
6.2 B&
MIRIAH B A AR EAE R 29 100 g, FIBI I BY MK <5 mm 897 R, B G BE 4,45
BAFPEJMEARE, &8, F0HRL. BREFET - 18CRERERE.
6.3 &
MIRERREUH A RRERER L 500 ¢, EREHAHNBNEEZI RS . HORKH . HIEA
R AEMERRRE, B8 HEVRC. BEBERET «CRERLRE.
6.4 PHINE
MIFSRHE & B A R RER MY 500 g, HASBMBEIL AR, WA RFAE, FFEAEREHE
HikEE, B H, IIHRERIE. HEERTACAEEEE.
EEMRNRELRL, NN ERRSRBRE S RBE TR,

7 ERAE

7.1 kBHETEL
7.1.1 MB.HAE. & FRBK

FRA2 e HHFEMRHZEC. 0l 9 F 50 mL BHBLEF,.MA 10 mL FE-KBABERA+H1,48
), #%& ¥ 10 min J5, A 4 000 r/min B0 5 min, FERE, REPPMA 10 mL 0. 2 mol/L £ 88, K
BEiA% Ll 10 000 r/min #JE 1 min 5, FMKKMAR S AR R EF R (4. 240100 pL, PHEXEFEER
(4.13)100 pL, @3B E 30 s )5, IR 30 min, B 37CHEEBMAPIEA6 DR,
7.1.2 BE.PNNE

FELL 2 g BB ZE 0.01 @ F 50 mL SBB.LEH,MA 10 mL~20 mL 0. 2 mol/L A (1L
B SELBNE N, A FAELL 10 000 r/min #/K 1 min J5, BRI A A BRBR 2 (4. 24)
100 pL,SPREEE X I RE P MK (4. 13)100 pL, BRBNB A 30 s /5, FIRY 30 min, B I7CHEHRAMAFIE
(16 Y FZ R .
7.2 REMSL

BEBER, PHZEZE,MA 1 mL~2 mL 0.3 mol/L B (1 mL MR M 0. 1 mL BEHE
W), 2.0 mol/L & {3 pH7. 4(£ 0. 2) /5, HMA 10 mL~20 mL ZRZE(ZBZEMA #&H
S5HMBEREE—F),REER 10 min J5,LL 10 000 r/min . 10 min, KWEZRZEE. BEYAE
10 mL~20 mL ZBMZEEER K. 4HZRZEE. WEBRE AOCTHN, KT,%&EMH 1 oL
QLIVHMARKUAIOER . FHI oL ZHRANECHKW 1IDIFHERBEES R, LBIENH. T2
KA 0. 20 pm BFALIEEUS , WL 10 pL HLUBME.
7.3 RAERFELERBANHAE
7.3.1 NN f FREK

HE S 42 e WBEHEFERE0.01 @ F 50 mL BERELEPT,MA 10 mL PE-KREAHR
(1+1, F#EHK), K 10 min 5, Ll 4 000 r/min B4 5 min, FERE, BEYHMA 10 mL
0.2 mol/LEFR, F B F 221 10 000 r/min B 1 min 5. B EA EFME.1.5.10.50.100 ng/mL,
SFMARSTRFREFE L 20RBEEETERER G 2D, EMARE AREEEK (4. 29
100 L, & F®RER 7. 1.1 8 7.2,
7.3.2 E.BMWE

HESHA2 e WBHASEKHEREZECLN TS0 mL BHELEF, WA 10 mL~20 mL
0.2 mol/LEMR (MBS ELB M), KA LL 10 000 r/min ¥ 1 min 5, EBMBREKEHFIKE.
1,5,10,50,100 ng/mL, FIMAR G HEHRERB 4. 20 R BAHRELTERBRG. 2D, BMAREA

AR (4.24)100 L, & TH#/ER 7.1.2 F1 7.2,
3
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8 MR

8.1 WMEGEEH
a) f&3¥%k . XTerra MS Cy;,150 mmX 2.1 mm (§48),3.5 pm, BH 24 ¥;
b) H#|:30T;
¢) WWE:0.2 mL/min;
d) FFHEE:10 pL;
e) WMIHRBEREHFREL.
®1 HEIEEBREEERES

Bf ] /min WEHEA (Z8) WEHEB (4.16)
0 10% 90%
7.00 90 % 10%

10. 00 904 10%

10.01 10% 90%

20.00 10% 90 %

8.2 BEKREKH

ZHF A.
8.3 MEEE/ERFENE
8.3.1 EMME

HERFREANERGANBESETFERR  ORARRNARCHEERENTSREEREER
B — B B HE B T X AR T B S R B 2 R A R AR R WA R — B A R EAA S
2 WRE, AT AR S p PN BN Y. BAZTEAERRNBAGHE/ SRARGERSL
HB.1.

2 BENERNEANETFFEENRALTRE

B TEE >50% >20%~50% >10%~20% <10%
SVFMIHXI R E t20% +25% +30% +50%
8.3.2 ERNME

HRAREETERITE.
8.4 FTEE

R LS R — A ET TR RNE.
8.5 ZAKE

BRAFRBEES , MU BB W

9 HRIN
BEADHTIHE:

X = R
-l

X —HRBEF TSR, BAAMFES T (pe/ke) s
R— BB R0 S AR m B L ;

BEEFRERBT TSR, BN BT (ng/mL);

c
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V—HEBRAEFER, LA HEF (nl);
R—EREEFHFERBRTHINTY S A DEE R L HE;
m—— AR R, B R (D).
. HsRTHEadamng.

10 MEMERLOQ

A5 E KN ERBR(LOQ :AOZ,AMOZ,SEM AHD, #13% 0. 5 pg/kg.
11 BRI

ZR%EC.1.
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M R A
(R
BEREEGS"

EHMEHE3.5 kV;
BFERE.1200C;
EWREE350C;
T B HE 100 L/b;
EBRER - HS W 600 L/h;
RS -SSR SE 2. 60X107* Pa;
HiEFR EEFHME
BRMFR . ZRMNEMMRM, KMAGRE A1,
* A1 SEREMBMMRM KEH

#¥F FEF
g ] BB RtE /s SEREE/V R
(m/z) (m/z)

262 0.1 60 13

AMOZ 335
291* 0.1 60 9
D.-AMOZ 340 296 0.1 60 9
166" 0.1 50 8

SEM 209
192 0.1 50 8
1BCISN-SEM 212 168 0.1 50 8
104 0.1 80 15

AHD 249
134* 0.1 80 10
BC-AHD 252 134 0.1 80 10
104 0.1 77 14

AQZ 236
134 0.1 77 10
D.-AOQZ 240 134 0.1 77 10

: AF¥ek.

1 BFlSWRTE Waters Quattro Ultima™ PT FE¥E{ LR AT, sbAb 7 i AR AN BRENRE AL T RES S, I
FERRLEN ERGEREASFEARMIA FRES /AR,
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M =% B
(RRENR)
EEmREREEE
100, . 6.01 340 >296
%
1004 2 6.03 335>291
% A
100; , 6. 08 135 >262
* N
100, 6. 94 212>>168
3
” f\
o rerre T .
100, 6. 98 209 >192
4

“ L
r T T T T T Y T T
100, 6. 98 209 >166
% 4 A
100, .06 252>134

|

100, 7. 2492134
%] 6

1004 7. 249>>104
%] [}

1 7,36 240 >134
100, 7.39 236>134
0 - e T Trrrr—————
100, 7.39 236 >104
% 8 '\
v ¥ T min
1—Ds-AMOZ; 5 BC-AHD;
2——AMOZ; 6——AHD;
3—“ C“ N‘SEM; 7 D{ _AOZ;
4——SEM; 8—AOQZ,

. EEREHFT,AMOZ.SEM,AHD, AQZ MR B 83 H 4312 6. 03.6.96.,7.06 A 7. 39 min,
B B.1 WREpcpE{CE%w HPLC-MS/MS R & ¥ H
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W ® C
(RN R
RmEE
RC SHIWELESTHEEMAFWRABMEKLR(R=10)
- o wEimkE/ i/ 1 W 2 35 B / HXHRERE/
(pg/kg) (pg/ke) " %
0.5 0.51 97.0~107.9 3.9
AQZ 1.0 0. 98 95.8~100, 0 2.1
10 9.92 96.8~102.8 3.3
0.5 0.50 94.3~102.6 3.4
AMOZ 1.0 1.00 96.9~102. 4 2.3
10 10. 27 100. 4~105. 3 2.2
-1
0.5 0.48 88,7~99.9 4.4
AHD 1.0 0.98 92.1~103.9 4.9
10 10.09 97.2~105.3 3.3
0.5 0.51 94,1~107. 4 5.3
SEM 1.0 1.01 98.6~104.0 6.7
10 10.10 98.7~105.7 6.9
0.5 0,49 96.8~101. 2 5.9
AOZ 1.0 1,01 98.4~103.1 6.8
10 9,96 95,4~103.9 3.1
0.5 0.51 99.8~105.2 7.9
AMOZ 1.0 0.99 96.0~101,7 5.2
10 10,02 96.8~105.1 6.8
A
0.5 0,47 89.3~98.7 9.0
AHD 1.0 0.98 94, 5~101.9 6.1
10 10.11 96.0~105.3 8.4
0.5 0.49 96.6~100,7 3.7
SEM 1.0 1.03 102, 6~103. 7 7.4
10 9.96 97.1~104. 7 7.2
0.5 0,52 95.9~107.7 4.5
AOZ 1.0 0.98 94, 7~101.7 3.4
10 9.98 95,3~105. 4 4.3
BX
0.5 0,50 94.8~105.0 4.3
AMOZ 1.0 0.98 96.0~102.6 2.7
10 9.79 96. 2~-100.6 2.0
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£ C.1(%
S REH - WK/ | FANEE | EEREE/ | MuReRz/
(pg/ke) (ng/ked % b
0.5 0.49 89.5~101.9 4.7
AHD 1.0 0.97 92, 3~104. 6 5.1
B 10 10. 10 97.5~105.1 3.4
0.5 0.52 96. 2~108. 7 5.4
SEM 1.0 0.99 97.2~100.7 6.7
10 10. 06 97. 9~106. 2 5.4
0.5 0.50 95.2~105. 4 4.3
AOZ 1.0 0.99 94. 5~102. 4 3.2
10 10.11 96, 7~105, 7 4.0
0.5 0.49 94, 2~101. 6 3.3
AMOZ 1.0 1.00 96. 8~102. 1 2.1
10 10, 14 98. 3~105. 8 3.4
43
0.5 0.48 88.9~101.9 5.6
AHD 1.0 0.97 93, 0~104. 5 4.6
10 10.19 97. 2~104.4 2.6
0.5 0.52 100. 4~107. 7 8.9
SEM 1.0 1.00 97.7~103.8 5.3
10 10.17 97.8~105. 4 5.2
0.5 0.52 98.8~107. 4 3.6
AOZ 1.0 1.00 97.0~103.9 3.2
10 10. 26 95.3~106. 8 4.6
0.5 0. 50 94.4~103. 8 3.4
AMOZ 1.0 1.00 96.6~103.1 2.4
10 10. 22 100, 0~103. 4 1.3
f 0.5 0.48 88.5~101.6 5.0
AHD 1.0 0.97 92.6~103.5 4.4
10 10. 09 97.3~103.8 4.7
0.5 0.51 97, 2~106.7 4.0
SEM 1.0 1.00 97.5~103.9 7.8
10 9. 99 97.6~103.5 5.2
0.5 0. 50 95.5~107. 9 8.9
BE AOZ 1.0 0.99 95.9~102. 3 5.9
10 10. 36 99.9~106. 4 44




GB/T 21311—2007

= C 15
P Py wminkpe/ S e/ B E $01:: HEENE/
(ng/kg) (g/kg) % %
0.5 0. 50 96. 4~105. 6 3.7
AMOZ 1.0 0.99 96.4~101.7 5.3
10 9.98 96.6~104.4 2.8
0.5 0.47 91.9~97.3 12.1
HE AHD 1.0 0. 97 92.6~104.5 10.5
10 9.80 95.1~102.1 8.4
0.5 0.50 94.6~109. 4 10.1
SEM 1.0 0.99 98.0~102.5 10.9
10 10. 20 98.2~105. 3 8.7
0.5 0.52 103, 0~106. 5 3.5
ADZ 1.0 1.00 96.6~103.6 2.8
10 10. 34 100.1~106. 2 2.9
0.5 0.50 94.5~103. 6 4.4
AMOZ 1.0 1.00 97.5~103. 3 2.4
10 9.63 96.5~102. 3 2.2
-2
0.5 0. 46 89.7~95.0 5.1
AHD 1.0 0.98 94.4~102.0 3.2
10 10.05 94,1~105.2 4.0
0.5 0.52 97.2~108.9 5.3
SEM 1.0 1.01 99. 4~104, 8 5.1
10 10.1% 98.3~106.0 3.0
0.5 0. 50 94.1~105.6 12. 6
AOZ 1.0 1. 00 §7.2~102.7 7.1
10 10.17 99.2~106, 7 9.9
0.5 0.51 100, 6~105. 6 12.2
AMOZ 1.0 0.98 96.8~101.0 11.5
o 10 10. 07 97.2~105.7 12,1
0.5 0. 46 88.3~96.7 11.5
AHD 1.0 0.98 93,9~100_7 12.7
10 10.18 95, 7~105.7 8.5
0.5 0.52 96.2~108. 6 12.3
SEM 1.0 1.02 99.7~104.5 12,2
10 10. 49 103. 3~106. 4 11.3

10




