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Liquid Chromatograph Mass Spectrometer, LCMS™-8060NX
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No. 04-AD-0257-K Simultaneous Determination of Organophosphate and Phenoxy-based
Herbicides in Black Tea using LC-MS/MS and QuPPe Pretreatment
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Flow rate 0.5 mL/min

(A) Water with 50 MM ammonium formate and

residue I|m|ts MRLS)OI *EIO-I °'Et 1% formic acid (pH 2.8)

CHYSH HZRofl ot SA| A32 0| BRRIsHx|DH 2o Mobile phase =
(B) Acetonitrile

M2 ofefX E4 B MRS A2t 4t Afo|2 sy 2
HMAXN J=o| 2A0] s MEZ CHE LC-MS/MS A LC program Gradient elution, 20 minutes
% ZHO| FF AMEECLCH OE =09, glyphosate2t Oven Temp. 40°C

i O J|0|Al )= ZAMQ| = [
glufosinate(72[24tH)E =-40] =2| ME0M C18 L= Injection Vol. 30 L
Phenyl LC ZHOZE= HEE A|2H0| ZAX| @1 &2 £t

MS &4 =2 (LCMS-8060NX)

E|X| §b=Ct

EURL-SRME AlZE = 2M0| =9 XXXt AEH2 Interface HESI lonFocus 1.0 kV

2M517| sl EH™ LC-MS/MS M1 QuPPe FX 2|2 Interface Temp. 400°C

0|8 HFSIL QULE. O] FAZE0| M= HOFA|OF = 7to] A} DL Temp. 300°C

ST UKD HBEID Ut 5 Fo HEH(X eat block Temp 4o+ C

SYUHARE)E SAIEME| et 129l LC-MS/MS

2MHS AJNSITX SIC} lon-focus ESI OIE{TH0| AT} Nebulizing gas flow 3L/min

A=l LCMS-8060NX 0l = & Xt LH Glyphosate, Heating gas flow 20 L/min

glufosinate, AMPA(CHAFAEE), MCPA, 2,4-D B 4-CPA Drying gas flow 15 L/min

ZHE P EEEE Lczgs Af%ﬁfﬁi[h MS mode MRM, negative mode

m A T 2. MRM transitions (negative mode) 2t & &3}= ZEZ0|L{X| (CE)
Name Quantifier CE (V) Ref.lon CE(V) Ratio

o AMPA 110.0>63.0 22 110.0>79.0 27 100:80
1#=E9| glyphosate, glufosinate, AMPA, MCPA, 2,4-D
al
;’<

Glufosinat 180.1>95.0 17 180.1>85.1 19 100:56
4-CPA= Sigma-AldrichOilA] ZLOSIQICE O|SAF RO{= utosinate

LC/MS 29| acetonitrile®} Milli-Q water2 Z=H|s}QiC}. Glyphosate  168.1>63.0 23 168.1>79.0 37 100:56
LC/MS & 9 formic acid 2t ammonium formate MCPA 199.1>141.0 15 201.0>143.0 16 100:36
(>99.0%)E H2IX 2 Milli-Q water0fl oL 24-D 21901610 15 22101630 11  100:55

4-CPA 185.1>127.0 15 187.0>129.0 15 100:47
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LCMS-8060NX2| EMz=AH2 & 10| LtEFLHASD,
o | c = ME XK

L2191 RiZR2| Y2folE EMo= on LC oEmE2io} wE
ZY Afo]o] AH[QIZ|A REE PEEK £X| FHZ WA[SH B ME2 AEOM FOfSIIoH, FEYUORE HAE
st} QuPPPetS OI85H0! KtoI MIAHIS Z&ioictal, 13
671X SHSH20| T3t MRM transition(520|27F XA 12 SHYOHY X Rad BOIS flot SX SU3 0HF,
0l2)nt A|ZsHE FSO|HXICEN= E 20 LIERHR O, 2MO0IZ Hat o d3o| Fuld ABE 43 TH2| IX
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4) 1% formic acidE Z&dt MeOH 2.5 mLE 3015t 38 2t =8tsirt

5)-10 " Co| HE =210 A 11,000 RPMLE 102 2+ Y& 2(BtCt

6) 0.22 um PTFE ZEE AME3H 45 3.0 mLE {zfotct.

7) 3.0 mL acetonitrileg 3£7t5t1 2 A|2HS9H -20 ° COf| £2Hstt,

8) 0|5 480 A 1.0 mLIt S0{U= RO FE2 1.0 mMLE &7
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9) 3 kDa cut-off ZE{E &£t

HiO|¥ = &H HEL

10) LC-MS/MSZ 2A43tct

33 1. QuPPe TAZIH2 0 83t SA} OfEof| Amto|3E
MEC| TH | YHA

mZaty £9|
LC-MS/MS 24810 [ X3}
O % 17011 Af AollA9] R7|Q14H FIZTO| HYRME tri-
mode S ALGOIO ZIMEIRCHI, = AT0)ME SU
A2 MEBID, LC A2 CHA| A1Fsisio] 18 29} 20
F40| QoIoIMe HARt MIHO! =AY HZX|S

= IF

S
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20& O|Uioll 2% EMSIQIC MEXH2E 0| &£ FFQ
M=M= 24 CHE 2o 2 FMEICHM
B3
AMTME 248t 012 Q7014 HXH|= 0.5 ng/mL
~ 100 ng/mL, Hl=A|H MZ=X|= 0.05 ng/mL ~ 10 ng/mL
S HRIZ S 2 /doIALC.
Area Aea
AMPA 2085 Glu
15¢54 y = 1510912x + Q0000000 y = 15415618« + 00000000

¥ =09991315 R = 09995957

R = 09991265 R = 0999532

(x1.000)

751 Pure
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0.0 min
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O 2, 28 #F8UOMRM I3, =~SOHeL A OHE L 27| Q14Y
HZ£X| (2.5 ng/mL)2t Hi=A|H| ®|£H| (0.25 ng/mL)2| T3

# 3.LCMS-8060NXE 0|- 8¢t 671 HI=H|2| Y HL 29

ome e dee 0
AMPA 0.5-100 92.2-1149 0.9991 0.42
Glu" 0.5-100 81.6-113.5 0.9987 1.61
Gly* 0.5-100 90.0-102.3 0.9991 0.30
MCPA 0.05-10 79.7-114.2 0.9989 0.04
2,4-D 0.05-10 79.7-103.9 0.9991 0.12
4-CPA 0.05-10 84.9-107.6 0.9994 0.10

*Glufosinate (Glu)2t Glyphosate (Gly)2| 2t04

gl 31t 20| 6 &9 Cid 2letE ZF0A R2 0.998 -
AAOH, BFHS, T,
M gl FEetls B 30 LIENRACE O] 24 E o|8%t
=280 & AMPA, glufosinate, glyphosate, MCPA, 2,4-
D B! 4-CPA2| LOQE 212} 0.42 ng/mL, 1.61 ng/mL, 0.30
ng/mL, 0.04 ng/mL, 0.12 ng/mL % 0.10 ng/mLZ L}E}
WCH ZX W 2 HEHES HE3HA(LOD) B M
SHA|(LOQ)= T MIH0f| LIEFLHSIACE.

R = 09967912 R = 09993954

13653 Curve Fi: Defauk (Linear) 1.55] Curve Fit Defautt (Linear) 1065 Curve Fiz Defaukt (Linear)
Weighting: Defaukt (1/Q) Wieighting: Defaut (1/Q) Weighting: Defautt (1/0)
1065  Zero: Defauk (Force Through) Zero: Default[Force Through) 804 J Zero: Defautt (Force Through)
75e4 1065 S0t
50ed 40e4.
5064
254 Glufosinate 2004
Glyphosate
00804 0.0e0 0.0e0
0 2 0 6 L] 100 0 2 & & 100 0 20 20 60 a0 100
Conc. (ppb) Conc. (ppb) Conc. (ppb)
Area Myea Area
I 30e624.D 40e6.]4-CPA
¥ = 6114150 + 0000000 ¥ = 233975.1x + 0.0000000 v = 2004978 + 00000000
RY = 09969490 R = 09994744 - - : EN 190 R = 0.99970
5066 ] b 25067 R = 09951446 R = 09995722 = 0994140 &= 09957070
Curve F&: Defaut (Linear) Curve Fiz Defautt (Linear) 3066 Curve Fiz Defauk (Linear)
Weighting: Defaukt (1/Q) 210667 Weighting: Defautt (1/0) - Weighting: Default (1/C)
Zercx Defauk (Force Theough) Zero: Default[Force Through) | Zero: Defaut (Force Through)
306 15¢6 2065
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MCPA 2,4-D ] 4-CPA
W T T e T T T T (O e e
0 z 4 5 8 0 0 2 6 8 10 0 2 4 6 8 0
Conc. (ppb) Conc. (ppb) Conc. (ppb)

12l 3,.0.5 ng/mL ~ 100 ng/mL #H2{oflA] AMPA, glufosinate2t glyphosate2| MRM 2 ™3 at
0.05 ng/mL ~ 10 ng/mL 'H{0llA{ MCPA, 2,4-D, 4-CPA2| X T



E 4. A4 01 2HEOf Cieh M A B

Uy, e Y 5|8
LHEEESAES AIESHA| =0, 22 et 2|83 Compound ~ BrandD BrandE  BrandM Brand T
N ~ o (ng/mL) (ng/mL) (ng/mL) (ng/mL)
Hotots A2 FR0ICt MM 23 jEE A =
AL Xkt MEZS MEs= 20| ZQSICH Y| I 9| AMPA N.D. N.D. N.D. N.D.
A2 (AR} BA AR CHACE XX s Glu* 5.2 N.D. 3.93 1.76
MESIUCHE 4). ZE X} A=A OJZFQ| XXt Gly* N.D. N.D. N.D. N.D.
HEZAXIZ EU X JP 70N 2Fe MRLELDH E4 MCPA 0.061 0.02 0.03 001
Lolrt HIXH| = Lto Haj=o| F2 A
LA MEH 5521 2K $2 A 2MEQ ES HEsHO 2,4-D N.D. N.D. N.D. N.D.
BMH OF M MIIZ QS x} 2AIAZ ARSIYICH =X
Hd /K24 WIS Fe % 29 rf IR B 4-CPA N.D. N.D. N.D. N.D.
&2 LC-MS/MSZA0l|M £ MEX[0f CHol Aot 0|2
* i o| OF
o2 sol= 2oz EJ__'ERIEHSJ. 0| 9T0AM= QuPPe Glufosinate (Glu)2t Glyphosate (Gly)2| 2f0q
A0 [H2 0|2 OiX| ESH THAFSIOIC [MiatA] 0|2 oIX
RUE 07| 2l 24 Hof| O|s4E0HZ Xt 9|
e N 52.7~58.0 %2| DHEBEIE Helstn, YE U U2t Ho}
3|M(50%)2 TIHSIICHS! AF 5! U W= 3ol BX
30O Ib =& AZ0f|A] 23HE|QICH (EAZIX| 943)e AntofM Mol HUL1 oY 40|
S{2-2| Lo U A2 2 LIEHRICE
H5. 254 "ot Axt: U (RSD%), i & =2t (ME), 2l+=& (Rec) ¥ MX{2| & (PE)
Mix std in solvent (n=6) Mix std post-spk (n=6) Mix std pre-spk (n=6) Performance (n=6)
Level Compound
Conc. (ng/mL) RSD (%)  Conc.(ng/mL) RSD (%)  Conc.(ng/mL) RSD (%) ME (%) Rec(%) PE (%)
AMPA 2.31 16.7 1.22 85 1.23 9.8 527 1007  53.
(8'15 ”mgg//rE'g‘) Glufosinate 2.50 7.7 2.71 15.2 3.27 16.8 1086 1204 1309
' Glyphosate 2.75 9.5 2.67 8.9 2.82 115 971 1058 102.7
MCPA’ 0.27 45 0.219 3.1 0.215 12 740 982 726
0.25 ng/mL 2,4-D 0.27 43 0215 8.0 2.07 41 805 963 775
(0.01 mg/kg)
4-CPA 0.27 3.3 0.217 19 0.213 3.5 819 982 804
AMPA 456 14.7 2.64 7.45 2.20 10.9 580 831 482
(8'2 ”mgé;Eg) Glufosinate 499 41 487 934 5.28 8.5 974 1084 1056
' Glyphosate 493 45 4.59 4.76 4.60 5.7 931 1002  93.3
MCPA' 0.55 2.3 0.453 1.78 0.469 6.0 770 1035 797
0.5 ng/mL 2,4-D 0.47 26 0.375 2.96 0.353 5.8 798 941 751
(0.02 mg/kg)
4-CPA 0.56 44 0.447 3.15 0.467 4.1 805 1045  84.1
AMPA 9.25 76 507 8.4 3.72 9.0 548 734 402
Eoofm”g;g) Glufosinate 10.21 3.1 9.11 5.7 10.42 34 892 1144 1021
' Glyphosate 9.23 56 9.04 5.2 10.81 6.7 979 1197 1172
MCPA’ 0.95 38 0.719 18 0.827 16 750 1150  86.3
1 ng/mL 2,4-D 103 45 0.881 23 1.01 247 859 1153  99.0
(0.04 mg/kg)
4-CPA 0.93 2.3 0.726 2.9 0.830 3.0 784 1143 896
*MCPAL ZAH 224730fl4 2 0.02 ng/mLE HE (ULt
AMPA Glufosinate Glyphosate
Q 110.00>63.00 2 Q 180.10>95.00 5.03e2 Q 168.10>63.00 (- 6
10000 T\ 100.00. ]
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27l 4 AMPA, glufosinate % glyphosate (2.5 ng/mL & 0.1 mg/kg) 2t MCPA, 2,4-D % 4-CPA (1.0 ng/mL &£ 0.04 mg/kg)2| CHEEQI MRM I|3



2= (ZXHO4Ee| LoD % LOQ) mHIEA

HMeHol JF Mol 2l 20| AIIIO|T AMHEZS

=oe lf'E ojf._ —c 4% 20l AM0|3 B33 1. N.Chamkasem&T.Harmon,AnalBioanalChem(2016)40
J|Hro 2 SIQICt X OfRol| ZEkE K&K LoD 3! LOQ 8:4995-5004

ke gl A X &t Ini{ =19

el JP S EUCIM Bl MRLIE @ & 60| B2 2. EURL-SRM,QuPPePOMethod,Version12,July2021.

LIEHHICE. AMPA (CHARA]) 2 5 JHX| H|ZEH|of CHeE LOQ
ZH3Zte 0.06~2.62 ng/mLO|H, 0|2 0.0024~0.1048

mg/kg2 2 EHASHICH LOQE EU U JP OflM XS
L

MRLE SESLE &M 2 Z1HE L

Z.Sun;Z.Zhan,.ShimadzuAppl.NewsC250(2021)

4, N.Chamkasem&C.Morris,JournalofRegulatoryScience(
2016)4:9-18.

5. J.Wang;W.Chow,D.Leung,J.AOACInt.(2011)94;1685-

H 6.LC-MS/MSE 0|83t Bt 043 L 53 & =4 L 1714
AMPA2| Z=(LOD 9 LOQ)2t MRLs 3} 6. H.Stahnke;S.Kittlaus;G.Kempe;L.Alder,Anal.Chem.(20
LODintea LOQin tea MRLs for tea 12)84:1474-1482.

Compd. ng/mL  mg/kg ng/mL  mg/kg m;;’kg mgykg
AMPA¥* 0.17 0.0068 0.48 0.019 N.A. N.A.
Glu 097 00388 262  0.105 03 0.1
Gly 0.34 0.0136 1.06 0.042 1.0 2.0
MCPA 0.02 0.0008 0.06 0.002 N.A. 0.1
2,4-D 0.09 0.0036 0.28 0.011 N.A. 0.1
4-CPA 004 00016 011 0004 | 002 NA.
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For Research Use Only. Not for use in diagnostic procedures. Not available in the USA, Canada, and China.
This publication may contain references to products that are not available in your country. Please contact us to check the availability of
these products in your country.

The content of this publication shall not be reproduced, altered or sold for any commercial purpose without the written approval of Shimadzu.
Company names, products/service names and logos used in this publication are trademarks and trade names of Shimadzu Corporation, its
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Shimadzu disclaims any proprietary interest in trademarks and trade names other than its own.

The information contained herein is provided to you "as is" without warranty of any kind including without limitation warranties as to its
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the use of this publication. This publication is based upon the information available to Shimadzu on or before the date of publication, and
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