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National food safety standard-

Determination of triazine herbicide residues in aquatic products by liquid
chromatography-tandem mass spectrometry method
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3 ARIEMENX
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EEE.
5 RFSHR
BRI e s, BT Ao i al, K NGB/T 66821 & i — 4K »
5.1 X5

5.1.1 “&H i (CHClL): faifkdl,
512 &5 (CH;CND: faifal,
5.1.3 E5AMH (NaOHD .

5.1.4 &fb8 (NaCD.

5.1.5 HiZ (HCOOH).

5.1.6 i (CH3;0H) .

5.1.7 To/KIRREA (NaxSO4) o

5.2 RIRECH

5.2.1 WA (0.1%): BUHER 500 uL, Hi7KHikEZ 500 mL.
522 FEMAEM (1.5 mol/L): FREXVE SN 6.0 g, I/KIEMIFFEZ 100 mL.
523 HRR (0.1%) -ClEEm: ERRREHR (0.1%) 95mL. M 5mL, E.
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FEEE N PHELE. PEIE. HOKIR. RR TS R T INEE-De. 75 RUH-Ds FURE T -
Ds, 4lifE)= 98.0%; HAKILIF A,

5.4 FRERRSIE

541 ArdEfERR (100 ug/mL): HOGS AR NG PURDS . PUIDEE, S5K0% . R T AN T i be it
phAEE O TSR 10 mg) , REEFRE, I I i R R R € 8 1 100 mL AR
B, ORI 100 pg/mL IFRERR . -18°C UL MG IRAF, AR 6 1 H .

542 RAHRHETARR (1.0ug/mL) = 7 HIHEEIGE H. M. PUBRS . TR, 55K, R T
FFRVRS T AR HERE 298075 1 mL + 100 mL B CU AR, R MR 215, Fo B 409 1.0 ug/mL
AR A RHE TAER. T 2C~8°C LIRS, ARIN 1T DA,

543 WARERB (100 ug/mL) « HUNF 5D 355 H-Ds MURF T HE-Ds bt dhF b & O 24 T 8m
B 10me) , FEHFRGE, 1R ERE B IFRE A 2 100 mL BR 7w &, B IRy 100
pg/mL BT NARES R -18°C KN RDEIRAE, AR 6 1 .

544 RAWIRTEME (1.0ug/mL) : 73 HHERE AN $-De. 55 K3E-Ds F4F T HE-Ds ARl & 70 %
1 mL T 100 mL Rt AR, F R EER R R 2, o] iR 08 1.0 ug/mL IR G ARAEF E. T 2°C
~8°C R EOLIRAE, AR 1A

5.4.5 WRAWRITAER (100 ng/mL) : #AEFHEDIUES AR R 1 mL T 10 mL RS, H P
MR ZZI 5, B B BN 100 ng /mL RS PIAs TAEW . T 2°C~8°C FROLIRIE, ARUHN 1 MA.

5.5 R

551 [AHAEECH:: TRV ERAE, 1 g/6 mL, EUPEREAH .
552 RWEELE: 50mL.

553 TALJE HIEME: 0.22 pm.

6 UEFEE

6.1 RHEEIE-BEEFEMN: A HEBISEE TIE (BESD.
6.2 HDHTRF: & 0.01 g 0.00001 g.

6.3 BERELS.

6.4 EiLHl: FHEAMIKT 4000 r/min.

6.5 EHEFERRE.

6.6 TR,

6.7 HEREEEE.

6.8 HLAE)KH.

7 RHENFESRE

7.1 RAEREIE
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a) BUS G EERAE &, AE AR

b) B E A ARE S, 1R R EARE

o) BTG HAS FRE S, SIS B B ARAE TAEW, 1B N2 EL IR

7.2 RHEHIRE
-18°C LA N ERAT -

8 MELR

8.1 1EHL

FREGRAEH2+0.05) g 750 mLES LA, HERIIANTR G AR TAERS0 ul, wieiRs), FHImAEEL
BN (1.5mol/L) 400uL, ZFE10mL, JRHEIE S 1 min, #HAHEE10min, 4000 r/mini0>5 min, K 1
THEEB RS 50 mLEEOE T, FREIIANS mLZFSE SRR, &2k BB, MALS gtk
TREREN, WAHEHR 1 min, 4000 r/minf .05 min, B EIEHR T40°CE MR EIE T, HS mL_ S HF LT il ik
B, %A

8.2 &t

PP SR B A ZE IR T F & R S mLyE G, BUA VRO A, 0 & BES mLye i, UREERT
AW T40CHEAREIET, INERR (0.1%) -ZHKEER 1.0 mLIAfEFR Y, 150.22 umFLIE W IEiE,
AL €01 B B 5 T ) 5 o

8.3 trERLZLEIHIE

HEAS DUR G b e AR AR S WAs TAEMOE &, FH FF RO B0k B 2905 ng/mL 1.0 ng/mL. 5.0
ng/mL. 10.0 ng/mL 50.0 ng/mLA1100.0 ng/mL*) R FIFRAE TAEIR, HA FRE R E I N5.0 ng/mL .
DA SRR AIE 25 7 Jof ot € T e A b R P A0 TR AR EUAE N AL b, o8 IR AR B HEVE T IR B R AL b, 2 il Bt
Mk, SKIENEFERFEOC R AL
8.4 ME

8.4.1 EHEBILESELN
a) gk Cig#E (2.1 mmx100 mm, 2.6 um) , BPEREAH S
b) ViiE: 0.25 mL/min;
c) FEiE: 35C;
d) HFEE: 10 uL;
e) VRENA: A NHERIER (0.1%) , B NI, BREEVERET I 1.

® | RhBsEREF

i E] Cmin) A (%) B (%)
0.00 95 5
3.00 95 5
3.01 5 95
6.30 5 95
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6.31 95
8.00 95
842 RiESEEZMH

a) STV WIS (ESD 57U

by AT IEEFHEA;

o) WM. 2RI (MRM) ;

d) WEEHE: 3500 V;

e) BT EMERE: 350C;

f)  HHSUE: 35 L/min;

g) HENSAE: 10 L/min;

h) REREES: @&

i) EVERTX . ERE A AR K2,

w2 T MHZBREREFINEIESH

S / < i AE &

wEY EME X m/z 7E B 0T
(eV)

216.1>174.1 18
IR 216.1>174.0

216.1>132.0 23

242.0>200.0 17
BT 242.0>200.0

242.0>158.0 25

214.0>124.0 17
[LE=RES 214.0>124.0

214.0> 96.0 20

202.0>132.0 20
[LIBEEYESS 202.0>132.0

202.0>124.0 20

228.1>186.1 18
7 R 228.1>186.1

228.1>96.0 36

242.1 >186.1 20
KT 1 242.1>186.1

242.1 >158.0 25

230.0>174.0 16
KT 230.0>174.0

230.0>132.0 23
FNEF-De 248.0>206.0 248.0>206.0 17
75 2 E-Ds 221.0>179.0 221.0>179.0 20
T E-Ds 235.0>179.0 235.0>179.0 16

8.4.3 MEFGZE
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8.4.3.1 EMME

EAFIMNR S T, R R = a5 B w70 5 L Y A R OR BE 1) 8] 2 LU S5 AR VA T R = R 2R R B
5 A PR R I R 2 Le A ZE 1% A s HAGIBI AR B TR, NS REA 2R IE AR AR
AN B 8 H AR ZE N+ 40%.

8432 EEME

IRV VBT L OB AE R L, AR B0 R B RS, $2 AR DL E TS I T AR P e . L3 53
PEHS AT L -Ds AR, M5 PR 35 KPR T 1% DL A% -Deo A AR, 45T EHE LS T HE-Ds
AR o BRIV TS AT VB A TN 1 0 7 R 459 INLAE AN P 28 P 9 BT P9 o T o = RSB
7Bk B R A N S RV R 1, A2 PR IS R =R SR e 579 B AT S I A s A VR o o 2, i
PRI VUM RS i = MR SIS o3k e 0] 1 0 2 £ (S S 2 Ve TRl PAY 5 Xk I PR R P8 - S5 s A ol 2 i 45 P D PAY AU P2
— 8 AE LR G- RIS 250 T, ARHEVE VRN AR AL B R i LI B

8.5 =R
Beas FRE, SR A R0 e 20 BR AT AT #R A
9 HBRIHE

R = RS BR R O A B B Ar e e s A X (1) THEL,
Py X P XA XA XV

Ais X Ag X p, [/ Xm

A

w —IRFE A = ERER E R B B, AN R T (ug/kg) s

p . — bRk TARRR b =RESRER IR, A e i T (ng/mL)
P, — PRI P = MESRERF R AR IR, SR e Rk 2Tt (ng/mL)

LS

P, — I E AR =R BRI AR, A NN e B2 T (ng/mL)
A— R BRI =R SRR BT e T AR 5

A" —BRE T AR R =R 05 575 A e e T A 5

Ay — R FRVA R R =W SR BT Y b e TR 5

Ag—bRHE AR b =SR] R U T AR

V —ERM, BANET (mL)

m —alARER R, AN (2 .

T WHRERANT ug/kg RN ARE T, 1 ug/kg bl N R E 2/NUR JE207

10 FENMRHEE. EREMEER

10.1 RESE
ATTEA SR IR PEELE . TR, SR RE TR R TR IR 0.5 ug/ke, E
RN 1.0 ug/kg.

10.2 IEWE
ATTIEAE 1.0 uglkg~10 pg/kg IIMAREE KT BRI N 60%~120%.
103 K6 %%

A T7 I B REP AE A FRUAE R Z5< 15%,  HEIAI AR FRUE IR ZE< 15% .
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Fr 5 wE) PELALFR VSN CAS 5
1 S Atrazine CsHi4CINs 1912-24-9
2 BTN Prometryn CioH19NsS 7287-19-6
3 PHEL Simetryn CsHisNsS 1014-70-6
4 7 F Simazine C7Hi12CINs 122-34-9
5 SR Ametryn CoH17NsS 834-12-8
6 T Terbutryn CioHi9NsS 886-50-0
7 T Terbuthylazine CoHi6CINs 5915-41-3
8 FNELE-Ds De-Prometryn CioHi3DsNsS 7287-19-6
9 FEFHE-Ds Ds-Atrazine CsHoDsCINs 163165-75-1
10 T Ds Ds-Terbuthylazine CoHi11DsCINs 222986-60-9
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Relative Abundance

RT: 4.86

M & B
(ERM)

B SMHER T REGIEE

GBXXXXX—XXXX

100 100
1 - 216.1>174.1 1 - 242.1 >186.1
- ' 216.1>132.0 %7 T 242.1>158.0
mg: RT: 462 mg; RT:4.92
1 ; 242.0>200.0 1 . 230.0>174.0
50| 5% 50 R
] 242.0>158.0 . 230.0>132.0
0- = 0
100__ RT: 479 § WOOi RT: 4.92
1 ; 214.0>1240 § - \
E # ER. 434D
e i 214.0>960 3 \ & ﬂ 248.0>206.0
103; RT: 4.83 E 108—: RT: 4.86
50] i 202.0132.0 .- ¥ 2D,
] JL 202.0>124.0 : 221.0=179.0
ol ] =
on RT:4.87 pr) RT: 4.92
. 5% 228.1>186.1 ] HT D, 935.05179.0
] 228.1>96.0 ]
07 T | LR R R ‘ “,_\‘“ "“"““““‘ T 07“‘ | [RRRRNRRLLY L) ““'I"" LA A LRt AR \"“““'
0 2 4 8 0 2 4 8
Time (min) Time (min)

B.1 7 M = IR IEREFT R AR ER RAVHES FRE®IEE (10 ng/mL)
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	5.4.5  混合内标工作液（100 ng/mL）：准确量取混合内标中间液1 mL于10 mL棕色容量瓶，用甲醇稀释至刻度，配制成浓度为100 ng /mL的混合内标工作液。于2℃~8℃下避光保存，有效期为1个月。
	5.5.3  微孔尼龙滤膜：0.22 µm。

	6　 仪器设备
	7　 试样的制备与保存
	8　 测定步骤
	8.1  提取
	8.2  净化
	8.3  标准曲线的制备
	8.4.1 液相色谱参考条件
	a) 色谱柱：C18柱（2.1 mm×100 mm，2.6 μm），或性能相当者；
	b) 流速：0.25 mL/min；
	c) 柱温：35℃；
	d) 进样量：10 µL；
	e)  流动相：A为甲酸溶液（0.1%），B为乙腈。梯度洗脱程序见表1。
	表1 流动相梯度洗脱程序
	8.4.2  质谱参考条件
	8.4.3 测定方法
	8.4.3.1 定性测定
	8.4.3.2 定量测定
	8.5 空白试验



	9　 结果计算
	10　 方法的灵敏度、正确度和精密度
	附录A  （资料性） 三嗪类除草剂及内标的英文名称、分子式和CAS号
	附录B  （资料性） 目标化合物特征离子质量色谱图
	三嗪类除草剂及内标标准溶液的特征离子质量色谱图见图B.1

