ICS 67.100
C 53

g Rl S N = oy SN ES RSy 2 o

GB/T 22388—2008

FERZ 53 H mp =R ARG E

Determination of melamine in raw milk and dairy products

2008-10-07 &% 2008-10-07 3L i

e \ESAMEERRRE T RRRERR , .
PEHE R RELERER S




GB/T 22388—2008

Tl

B

AGEREHE=A L .F ¥ RBEARHAHE FT-E BHEE-EE/ERE =% 4
BR-FEKAE. AME M RERMNKREAREBENRE  EASHAEMNYRNITE.

RIRMENH R A NFHERZ.

AR EERRELNAREA LY 2ERBRLABESARRRFEFREABERZRSR
iopid /=] N

RS -REERN . PEARRAEEN AR . PEEAAGER P L . BXRAERELK
BERESO GETERAGERN L . BEXAWNSARREEERRP O MIEFREREERMFR
BE.EEMIRARBERERRBRS.LCU M,

AEREE-EIERBEAN.REE. B85 KB XS . EHEB. XK XNEF . HAB. BHELEE.
KU BLE FIE BRKE BFAREE.

AEEE _EEERN.PERREENEMALE IETERABFESN PO . BEXEMRARES
KERRB.L PEERAGER PO PEARKMETLFEABRRRRES.

EEEE _EIEEEN . EH . RAT.HFE.EN . ZHEB. BT . HU B8 . TH .
%I
FRRES-RRESAN . FETHERUERBEARAV AR . BXRHERZ2UERRTO.PH
KRR ERFR.

FHRESEFIEREAMEBE.FFX.FH LA BEH . AER . BRE.EF . WEH.
(3.3 355N 1
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FERZ S B AP =REARENFZE

1 EH

AGEAECTERAL AMAURSAFSAF=ZRAEN=ZFME T E, DREBEHCHEE
(HPLC 8) VA8 & 3% - i/ B i 3% (LC-MS/MS s S A -k A S HEE-IiEE
(GC-MS ), S A E-F %/ f ik (GC-MS/MS %) 1.

AFEEATESI AHMGURSARKPZREEKE B ME; BOH Q- #E/ k. S48
3% T F Bk (LB S - T 3/ B ) BB E A T IROR 2L L JL R & DA R 2L T = R Y
SEYERRE .

ARERRBHAEERNERRNY 2 mg/ke, MAG K- #/FEENERERNY 0. 01 mg/kg, X
HHEE-FREENERRN 0.05 mg/keg (P SHEE-FRE/ BRI EERN 0.005 mg/ke),

2 HhuHsiAxH

TR X PN EFKELRIREMNTI AR EFENRRX. AREBHNIIAXH  KBERSA
HEXRAREFHRNABRRBITIRYIAER TRGE, R, ERREARRELRD LGS TR
EEMHFAXEXHNEFRE. ARREHMMSIAXH EEFEEEHTFTERE.

GB/T 6682 4r#rcie s F/K##& MiA K ¥ (GB/T 6682—2008,I1SO 3696:1987,MOD)

3 $—% WRHEEBFZEMPLC K

3.1 EE

BHEAZRZEAB- 2R 2HE FREBAMERESRLE, ARBBHEGHEE, SMr
E&.
3.2 APS5HHE

BRIEFHRH, A RN R ara, KR GB/T 6682 MEM —RK.
.2.1 HE. g,
.2.2 ZBE.taig4,
2.3 HAK.SBH25%~28%,
2.4 =HZH.
2.5 B,
2.6 FHEEMH.-AIE.
2.7 HEUKER - ERER 50 mL PR 50 mL K, BEEEA.
3.2.8 ZHZBMEBROX - EHRHER 10g =S ZRT 1 LERES  AKBERIAEEZAE . BYE
#H.
3.2.9 EAFBmEBRGY BEHEBR S mL HAM 95 mL FE,BEFEH.
3.2.10 BFXMRAREMB - FERERE 2. 10 g Fr@& AN 2. 16 g FHBERM, INAY 980 mL K7 #, H
W pHE3OF,EFE1LEH.
3.2.11 =BEEAREMS:CAS 108-78-01, 4 KT 99.0%.
3.2.12 ZRHFUEIGEMSSR - EHARR 100 mgOFH P 0. 1 mg) = RMEIRER T 100 mL FRMK
BLOARMABRBG.LDEBRHECAZANE BHAKENR 1 mg/mL WIRE#HER, T 4 THX
BT

W oW W www w

1
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3.2.13 MEFLHEMAXRE. BRARME TXREMAERE, ERENERRUNRELR 2%
EEERY, HONFERY 60 mg, BN 3 mL, AN, SAMNKKA 3 mL FE.5 mLKEK.

3.2.14 FEHBLK.

3.2.15 ¥E>.4L2%8k, BE 0. 65 mm~0. 85 mm, ~ & {LEE (SIO)F /A 99,
3.2.16 SAFLBEEE:0.2 pm, HHLAH.

3.2.17 BK.#iFEATFET 99.999%.

3.3 {uB/MigE

3.3.1 BEEMHEAEHPLOMN . REEIMQMBR _REETIERE.
3.3.2 A RY.&EHR0.0001 g 0.0l g,

3.3.3 BELOH.ZEAMET 4 000 r/min,

3.3.4 HEAEEKE.

3.3.5 EHEREKE.

3.3.6 EAKTAXL.

3.3.7 REESEE.

3.3.8 AEMHE.LE 50 mL,

3.3.9 BFk.

3.4 HRam

3.4.1 #K

3.4.1.1 AED.DBH BB OKHKMPES

B2 g HRZEO0.0Ol ORBET SO mL AEBHELED MA 15 mL Z=RZMERG. 2.8
5 mL ZJ§, @A K 10 min, B#HEFHE R 10 min J5, IAMEF 4 000 r/min E.L> 10 min, FHBRE=F
LEEREENEASTES  ASEZBRERESZ 25 mL, B 5 mL ¥, MA 5 mL KBS G B
HALH
34,2 PR.GBMLDRENE

BFE 2 gOBHZE 0.0l i TR T MAGESBGARFEN 4 F~6 OPFERTHR. 5
BESOmL AZEENELEH, A S ol SRZEERG. 2O BKRERFE. FRAXABLE
b, EEELERMAS mL 2. A T#ER3.4.1.1 P“EFE LK 10 min, - A5 mL XKEBS)E
1 Ea e Rl A

¥ EHRTRBYERE. TUA SR ZMBEN AN IEC RN RRISEEA SPEESRE.
3.4.2 %4

3.4, 1 BHESLBEEERAERAE(. 2.13) %, KKA 3 mL KM 3 mL FEREE, WEL
FE, A6 mL EAPRERG.2.O%R. BIMEHAERSIBREAEL 1 mL/min, EHEET 50 C
FTHESKT . REYHEH ST 0.4 g Al mL BsHES,. RIEES 1 min, THALIEE . 2. 16)
J5 .4t HPLC M.
3.5 WHNBHEEENE
3.5.1 HPLC $E&4#4

a) faitd.Cy #,250 mmX4. 6 mm[H#EG.d.)],5 pm, M HE.

Cis¥E,250 mmX 4. 6 mm[ A& G.d.)],5 pm, AL E,
b) FEhAE.Cs A, B FXHAME B (3. 2. 10)-Z 5 (85+15, & Blth) ,1IB4.
Cukl , B FX XA MR (3. 2.10)-Z 590+ 10, B , 1B A

¢) #HH#:1.0 mL/min,

d> H#:40 C,

e) K :240 nm,
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D PHER.20 pL,
3.5.2 IREHRMNEH

AR =R REFERESRERR BB RIMERER 0.8.2,20,40,80 pg/mL MR TIEHR,
REHRAEHERN, URERREFE SRGEMKRRATE. ERLRME=RTEHHES
HPLC % M2 LR A PHE A1,
3.5.3 ERAE

FMER P =RERMENEN RN RREREN, KN RN N RREE FEREIF.
3.5.4 ZRitN

REF=BREN SR A EEEELERGERER(DHTERLSE.

_ AXc XV X1000
X = A, X m X 1000 xf (L

bal;
X—RBEP=ZERNENSE AR ERE T (me/ke);
A—HER S = AU T R
RHERB T R BRAEE, AR B ES (pg/mL);
V—HBEXEFER, LA REF (mL);
A—RERBE D = RAE R &
m—RAFEMER, BT ()
f— RBER.
3.6 TAXR
BRAFREUEE S 4, i LR M E R AL BRHAT.
3.7 HEERR
EFENERRNY 2 mg/kg,
3.8 MigxR
TERMME E 2 mg/kg~10 mg/kg WETLE W, B UL 7E 802 ~ 1102 Z [A], #H XF 47 HE {8 2= /)
F10%.
3.9 frE
EEEHAGTREMNRREIMEERNEMZERBEBTERELMEM 10%.

4 FFE WiEEE-EE/REELCMS/MS %)

Cc

4.1 EmE
BHEACZHZEARER . S2HE TR BEMHERE LG, FROH 63555 3%/ 3k M EH

iE, M ER.

4.2 HASHE
BRIESE R, A RN rai, kR GB/T 6682 HE M —HK.

4.2.1 7K.

4.2.2 ZMRE.

4.2.3 ZREEW0 mmol/L) . BHRHEMO0. 772 g ZMET I LERKT AKBERIHCEZRE,

BAOE&H.

4.2.4 HAbR 3.2,

4.3 (EMGE

4.3.1 WA/ Fig(LCMS/MS) . A HEME N FEESD,

4.3.2 HAF 3.3,
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4.4 FHERLE
4.4.1 8
4.4.1.1 BAED.BAH.BRGKRKINDES

HE ]l gOERE0.0l XBFS0mL HEBRBELEF . MA 8 mL ZHZBBFEHE. 2.8
2 mL ZJg, @A 10 min, BRF LK 10 min 5, UAMKTF 4 000 r/min B.L 10 min, EERE=K
ZREBERABALRE B LR,
4.4.1.2 PEKE.PUMATLTRNE

HE L gOERE 0.0l 9 RBETHRT MABBEDEXERERMN 4 F~6 FOTERTHR. ¥
BE50mL EEENELED,MA S mL ZRZRERG. 2. D4 BKRFRFEK BRBREABTLE
FLEMA 2 mL ZH, R FHRER 4.4, 1.1 HEAERK 10 min, - HFHFHLHE.

. ERSTERB RS, TUASKZREMEANIECRE- M RRIBGEA SPE L.
4.4.2 %4

o441 hRAALEEBEERARXRA(S. 2.13) %, KA 3 mL K 3 mL PEER, MEL
FE,H6 mLELFEERG. 2.O%E. BMEAERSBHEAER | mL/min. FEHEET 50 C
THESRT . BEYHYF 1RO A I nl HHHEE . WIERE | min, IHAMEKG. 2.16))F,
ft LC-MS/MS ®5E .
4.5 WEGH-RE/ RENE
4.5.1 LCSEEH ,

a) fBiEE.EEETFTHSEMEC.RAEE, BAHMA 4,150 mmX 2. Omm[ A& (. d. )1,

Spm,AHYE.

b) WiEhH  ZHBEMNZBERBA.2.DMZERMES AZREYWE pH=3.0 5&H.

c) FHE.10pL,

d) HiH&:40 T,

e) WA :0.2 mL/min,
4.5.2 MS/MS$E2&#%

a) HEFR-EBEHE,EHT.

b) BFHEBE:4LkV.

) EBHK.EK,2.815 kg/cm? (40 psi),

d) FH#K.ZS,%E 10 L/min, BE 350 C,

e) HWES.#ZX.

D 4PEE.QIEAAMQIMHAD.

g FA#HER.ZRMEMMRM, BT m/z127, EBFEF m/z 85, EHETE T m/z 68,

h) FEAME:0.3 s,

D HFHEE:100V,

) REEREE.m/z 127>85 % 20 V,m/z 127>68 35 V.,
4.5.3 REHENZD

BSHAEGEBLAAE, AFSHERBRE BTG REM#EHG. 2. 1) ZZBBHAKKEK
BEH 0.01.,0.05.0.1,0.2.0.5 pg/mL MItRE TR . KERKAGHEERN, UER FE FEEH-%
EEE,BREEHKEEFE. ERCRMEFE=FBRENES LCMS/MS £ K i M #l k& 6% A
Z KR APHE A2,
454 TERAE

FRAER P =R EN R RREREN, BT REEEN MRS FHEI .
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4.5.5 EHAZE
BRERFAMERSENRE TERR IRRAEPHERABER IR SRETEFBR—X
(BAEEELZ. SHZH)HELTERLEYNFENTE FHOEN EESKEHASREBRRMHENE
E—-BLHEXMEEMERELER 1 BT, W 0T A Bk A E =R K.
X EREFHNFENBRAALATRE

iipoR S ek 3 >50% >20%E 50% >10%FE 20% <10%
piad:okhog F +20% +25% +30% +50%

4.5.6 ZRitA
i 3.5. 4,
4.6 TAXRK
BRATBEE RS, Bk B R M E Z P RFELT.
4.7 HEERR
AT ERRN 0.01 mg/kg,
4.8 E=E
FER N B 0. 01 mg/kg~0. 5 mg/keg ¥ EFRE A, EIBERZE 8040 ~110 % Z [ , HXHIR R E N F
10%,
4.9 R¥E
EEHUHAGTREBNREKMIMELERNETEZERBBLIEREHMEN 15%.

5 #=% SHEE-REEKAE(GC-MS H GC-MS/MS %)

5.1 HE

AESESRER EHEEBSRLE, T RANE FEFYRAZEE FUMABK AR ES
(SIM)SRZ AL M EFEHHESN(MRM), SRR E T RI AR SR P EELE T, Mtk
E'.
5.2 ARESHHE

BRIERFRH, TH RN R 5578, KK GB/T 6682 EM—%&K.
5.2.1 MEBE RGA.
5.2.2 M4,
5.2.3 AR NO-N=ZFEEEX =R ZBKBSTFA) + =HEEELHR(TMCS)(99+ D, f4
i,
5.2.4 ZMEEW22g/L).M 22 g ZRERAY 300 mLKFEREERZ]LL.
5.2.5 =REEFERR - ERRN=FENEFREMERG.2.12)1 mL F 100 mL ZEHE+, AP E
EAZZE WARESBE 1 mL MY TF 10 pg ZRREREM, T 4 CKREAME AZHIATA.
2.6 EA-HFEKRTHFT 99.999%.,
2.7 ERHEARTET 99.999%,
.2.8 HAwf 3.2,
.3 UEAieE
.31 SMHAE-REGCMS)U . REETEREEE FHRED.
.3.2 SMal-FHi%/ EiEGC-MS/MSH . RERTELHREETHED.
.3.3 HFEERMAE.
.3.4 HAtf 3. 3.

[SANN S AR S LT S R S R S B S A ) |
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5.4 HRLE
5.4.1 GC-MS %
5.4.1.1 #K
5.4.1.1.1 BAD.UH.BRHMDEE

B S g ZE 0.01 RS TS0 mL REHEE,MA 25 mL ZHZMHEMG. 2.8), BERY
30 s, A 15 mL =& Z M, BA K 15 min, A 2 mL ZBEBFKG. 2.0, A=ZRIBER
TREDE. RABRIE BB EEREEY 30 mL £ 50 mL B.LEE, UAREKT 4 000 r/min B.L
10 min, tHEBEFRL.
5.4.1.1.2 HE.BMMLRENF

FRS cOHE0.0l R Fs5omL REWAES, A5 mLAKFRDERNATESMA B
A 20 mL SHMZ MW (3. 2.8), BERYE 30 s, BMA 15 mL ZHZRBEREF RBREUT#RER
5.4.1.1.1, RGP SREE, TUAHZBBEKREEA=ZRZRERER.
5.4.1.2 %S

BHRBE 5 mL AR LIER T EAZERA (3. 2.13)%F, FA 3 mLK.3 mL FREHEE, FHB
WL, HETEE 3 mL S AL P BB (S. 2. OB, ERBK,50 CTREAKT.
5.4.2 GC-MS/MS %
5.4.2.1 PH.GK.DE.SRONPREE

FRELO.5 g E 0.01 @) 3RBE, IOA 5 mL FEKERG. 2.7, BERS 2 min J5, BF R
15 min~20 min, Y AETF 4 000 r/min B.L> 10 min, B _E 7 & 200 pL FHFLIBAE(3.2.16)13 38,50 C
TERA®RT.
5.4.2.2 BABPHNBRDHE

FREL 1 g ZE 0. 01 @ ifE, MMA 5 mL BB, RIEIRA] 2 min /5, B R E LT HRIERS.4.2.1.
5.4.3 T4

BERESKTEREY, MA 600 pL fot B2 #1 200 pL 74 4L M (5. 2.3),1BS, 70 CR M
30 min 5 ,fit GC-MS 8 GC-MS/MS it E B R MM iE.
5.5 SE&R-RENE
5.5.1 (UBRSEXH
5.5.1.1 GC-MS $E&#

a) BB SYURE_FERBEARKAXEHESE,30mX0.25 mm[AR G d.)]X0.25 pm, K

HEE.

b) #H#:1l.0 mL/min,

o) BFFFE:70 C{# 1 min, Lt 10 T/min HEREFEBZE 200 C,{RFF 10 min,

d (EHERERE.280 T,

e) HEHEOBE 250 T,

D HEFRX . ASWHERE.

g) HEHE:1 oL,

hy BEFRX B FREHEHED.

) HEER.70eV.

D BFREE:230 T,

k) AHER . ABEETFAM.EHE T m/299.171.327,342, F BE T m/z 327,
5.5.1.2 GC-MS/MS $ ¥ &4

a) BB SYUXR-_FERBEASAREMAEHE,30 mX0.25 mm[HEG d.)]X0.25 pm, K

HEE,
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b) W :1.3 mL/min,
o BFAB.75 THFF 1 min, L 30 C/min WHEEFABE 220 C,HUS5 C/min WEEFBE
250 C, &+ 2 min,

4 HBEOBEE.250 C,

e) BEOBE.250TC,

D BREFRX AWM.

g) ﬂf#i:l [T3

h BEFR -BFEHEBED,

D HEEER.70eV,

D BFREE:220 C,

k) MERHFERE:150 T,

D ®EES:H5S,0.239 4 Pa(l.8 mTorr).

m) REEREE:15 V.,

n) A#FR:ZBRMEMMRM,EBE T m/z 342>327, EHE F m/z 342>>327,342>>171,
5.5.2 RAEMENES
5.5.2.1 GC-MS 5%

KRR = BN R (5.2.5)0.0.4.0.8,1.6.4.8,16 mL, 3 HBF 74 100 mL ZEHEF,
AHEREZEZE. SR 1ol AESKT,.&B 5. 4.3 2 BAT4E4k. BRHBEHELTDREL I H
0.0.05.0.1, 0.2.0.5.1.2 pg/mL MiFHEERR. KB GCMS B E. DURET/EBRREENEL
FOERETHREREAEEHEIALGR . SHWEETAEHR. KEFRANGCMS EEFREGIER
ZRMFZFATHE A ZREABENTEYESEE FRIEERS LHF A BHE A4,
5.5.2.2 GC-MS/MS #%

HERRN =R RAEIR SR (5.2.5)0,0,04.0,08.0.4.0.8.4.8 mL,A$ET 74 100 mL &I
POAFERBEZZE., £ 1 ol AESKT . &R 5. 4.3 BWMAAK. RERFTEATYEE S5
29 0.0.005, 0.01,0.05,0.1,0.5.1 pg/mL MIPrEEBR . KU BH GC-MS/MS#E . LIt TR
BERENRLR EBEETHREAHBGEP AL, L HnE TIEHR. IREEHEKN GCMS/MS £
RRMAMERGEES LKE A PHE A.S.,

5.5.3 ZERHE

o B R W v = 2% U O el L I FE AR P B AR AR A R P9 B T R L L o e R R, AT
HALE B HREST.

5.5.4 EHHE
5.5.4.1 GC-MS 3%

IR R SR E A E A M T (m/2 99,171,327 1 342) ¢, HFMAE A 4 NEF (m/z 99,
171327 M4 M EFH SHEMVAREFEFHLHEERKTF 20%.
5.5.4.2 GC-MS/MS %

DLARYERE S AR A R DA R B S o W MBS F (m/z 342>>327,342>171) 8 ¥ , ot 2 o 39 2 JE ) ]
4.5.5,

5.5.5 HRitH

A 3.5.4,

5.6 THILK

BRATREUES S, Wik B3R M e RGP BT,
5.7 AEERR

AF g, SHAHE-REE(GC-MS B KWERR N 0. 05 me/ke, S A G E-F /K% %k (GC-
7



GB/T 22388—2008

MS/MS ) K E BB K 0. 005 mg/ke.
5.8 Efr#E

GC-MS # . FEJS YK B 0. 05 mg/kg~2 mg/kg TR K, BT 70 % ~110% Z [ , HIXT AR ¥
WmEMPF10%,

GC-MS/MS & . ZE B ¥ BE 0. 005 mg/kg~1 mg/kg ¥R I, Bl F7E 90% ~105%6 Z [, 48
SHRERE/NTF 104,
5.9 #fiFE

EEEEEGTHRENRAL TMNEZERNELERBBIERFHEN 15%.
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M R A
(HHEHERRD
ZERABRGEZEHMA
™
& ] )
®

{RE B A/ min

Al EFERMNFE=ZRKERNES HPLC =) 1:
(M P K 240 nm, A BB E] 13. 6 min, C, fBiE)

x10°

dTIC

— N WD
P S

X10
| 127>68

2
X10°| 127>85

0.20.40.60.81 1.21.41.61.8 2 2.22.42.62.833.23.43.63.84 4.24.44.6485 525.45.6
BB E/min

A2 EFEEMEFE=FBEENBERLCMS/MS S RE NN FERERE
(R B 1}A] 4. 2 min, EHEETF m/z 127>85 #l m/z 127>68)
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5 500
5 000

=RE

4 500
4 000
3 500
3 000
2 500
2 000
1 500

' J L A
WW,AL‘ P Y—_ & ‘L’\M—“-""J ; .
7.00 8.00 9.00

L T T
10. 00 11. 00 12. 00 13.00 14.00
A B & E]/min

A.3 ZRNE{TEW GC-MS EENFEERE
(R B AtE 12. 514 min)

2 000 327.0

1 800

[~ R 3

1 600
1 400

1 000
800
600] 99.0
400
200

T T T 1 T t t t L} 1)
100 120 140 160 180 200 220 240 260 280 300 320 340
m/z

BA4 SREEGTES GC-MSEIERFRIRE
(EHEF.m/z 99.0.171.0.327. 0 1 342.0)

10



= )

GB/T 22388—2008

kCounts—g TIC o=
1.503 E
1.253 E
1.003 E
0.753 :
0. 505 E
0.253 E
0. 003 H
kCounts 3 =
""" 342.0>327.0[-15.0 V] o=
2.53 E
2.0 i
1.53 i
1.0 £
0.5 E
0.0 J f
Counts 1 ,
157 342.0>171.0(-15.0 V] n
2003 :
1503 :
& 3 :
100-:' =z
1 I S i _
T T T " e ; ;

6 7 8 9 10

fRE o fa] /min

BAS5 ZRNEFES GCMS/MS SREBMNEREHE
(B ad/E 7. 25 min, EHEE F m/z 342>171 1 m/z 342>>327)
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