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Establishment of an Analytical Method for Prometryn Residues in
Clam Using GC-MS

Young-Sik Chae, Yoon-Jae Cho, Kyung-Joo Jang, Jae-Young Kim, Sang-Mok Lee, and Moon-lIk Chang*

Pesticide and Veterinary Drug Residues Division, Department of Food Safety Evaluation,
National Institute of Food and Drug Safety Evaluation, Ministry of Food and Drug Safety

Abstract We developed a simple, sensitive, and specific analytical method for prometryn using gas chromatography-mass
spectrometry (GC-MS). Prometryn is a selective herbicide used for the control of annual grasses and broadleaf weeds in
cotton and celery crops. On the basis of high specificity, sensitivity, and reproducibility, combined with simple analytical
operation, we propose that our newly developed method is suitable for use as a Ministry of Food and Drug Safety (MFDS,
Korea) official method in the routine analysis of individual pesticide residues. Further, the method is applicable in clams.
The separation condition for GC-MS was optimized by using a DB-5MS capillary column (30 mx0.25 mm, 0.25 um) with
helium as the carrier gas, at a flow rate of 0.9 mL/min. We achieved high linearity over the concentration range 0.02-0.5
mg/L (correlation coefficient, 72>0.998). Our method is specific and sensitive, and has a quantitation limit of 0.04 mg/kg.
The average recovery in clams ranged from 84.0% to 98.0%. The reproducibility of measurements expressed as the
coefficient of variation (CV%) ranged from 3.0% to 7.1%. Our analytical procedure showed high accuracy and acceptable
sensitivity regarding the analytical requirements for prometryn in fishery products. Finally, we successfully applied our
method to the determination of residue levels in fishery products, and showed that none of the analyzed samples contained

detectable amounts of residues.
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gk ohdi BAR) 2 S o R 24 12)0]
IAES] Utk SRR, A AFS vle} 7o) prometryns EE
gt EgjolzlA] ool og #Alde] g A =
B, Akl tigk 7Ew olg f1d &
7H] G Eo] A et

21F F prometryndl] Tf$h B4 W ojn] @2 M
2] HPLC (high performance liquid chromatograph), GC (gas
chromatograph) %= Z#4]7](mass spectrometry)S 285 &
ABFAA T, A F Aggk BAYE S8 =21, 5 A
el A Alex AFg Agoltt. old Fuje] Aol Bte
A Age] 8FEE Adsoln, AR doiskel FA|s}
BHro] Codex ¥ EU 59| A4S 7Igol wet 2% & 37 =
Aol 3k W2 Fro] AgaAet a8A4 H AFAS FUA
71 BAY o] Q7FI ATH(13).
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Prometryn (Assay: 99.3%) FE<%-+> Dr. Ehrenstofer (Augsburg,
Germany)2 5B #9438t ARE-8IA M, prometrynol] Tt =]
5184 542 Table 191 JERSITH

AAE Ao R = oMEVEL, opllE B n-diHS AME-S}
A3, MerckAH(Darmstadt, Germany)ZF-E] F43le] AR5} T
TS FABPUESR 2 HVER 52 53 Al%K(Wako, Osaka,
JapanyS Y3t ARSI A0 AMSgE a1 FE TEE
A|(SPE):= Florisil 7FEZ]A(3 mL, 500 mg, Waters, Milford, MA,
USAYE ol&stdem &3t H4& ARl v F&5=
Al F §E3h= FA-ol ARt

o
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Table 1. Physicochemical properties and structure of prometryn

EEEH| =X
ETed AP FEs] Dot opAlEe] =4, oS 100 mgL

nEgolo s ZANT. B8NS 4% Ao BEANL 20%
OHIE i Bl SMstel ALtk EEU BEg
o W 2] Ho} 20°C WEAo] RsEA ALESITh

AZ FXE|

443 AE 5g& 100mL FElHel FHsle oMHEVEY
50 mLE 718t SM FASRIER 84S o83 pH 1282 X
A & sk F"ste FESiTh 529 Ase AHAV 2
Hie Fay Z2u712 24 AFsiginh 4ozl oJodls dshy
EF 8gol Eo%le ozl g vpliE e & 2387
. Ol oF 1A7F A8t Aozl o EY
EY FZdo] A FHalo] 40°C o8l 8 AollH A H&
ated gl s AT FF00 o3l dojzl FHFES 20% ©F

3]

A A 4mLz Agalste], A smLek 20% oFHlE
S G4 smLE ml2] 8431A1%0 Florisil 7HEZ]A|O] 241

S
o FHE A 29 1208 SE2 §247 o AE
ol we ¥, 87k BoiglE AEoIA 20% oPE

SmLE §23t] 59U frel Agao] G §E9e
sfel 8 Aol Ak EE 8 He fE0% ERAIY
N gUNE g RY T, 20% OPIE B o4 2mLel A3

lo] Alggol oz AHE-SHCHFig. 1).

17| B =

Prometryn®] 42 AFAE7]7F 4=2E gas chromatograph-
mass spectrometry (Agilent 6890N GC-5973 mass selective
detector (MSD), Agilent, Palo Alto, CA, USA)E AM-3I3it) &
A8 ZEo 2= DB-5MS (30 mx025 mm, 0.25 um, J&W Scien-
tific, Folsom, CA, USA)E AH&3I3, &4t 7IA2e =7t
99.99% o3 dF 7kAE ARESH f5E 0.9 mL/min® 2 &}
Aok 3 FUR 2= 2600CE A 3ke] split modeol] 2J3H
luL (split ratio, 10:1)E FHsARTh 28 255 27| 2%
100°Cell A 287+ fAIBEAL 280°C7HA] #F 10°Ce] $E& 52
glod 227 52 Alle 20 ARSIt AR 7)Y o]
3} WE-e A} o] 23} WP (electron ionization mode: El-mode)S
AHEEFAAL, 0] 28 olUR]= 70 eVE T 7RI R nlE L
ot AdFHE710] A4 el 2EE 280°CE e,
ole-9e 2rE 230°CE ATk ¥ 42 full scan

IUPAC name

CAS No. 7287-19-6, 83653-07-0
Classification Herbicide

Melting point 132.03°C

Molecular weight 241.36 (C,,H,yN;S)
Boiling point 346.68°C at 760 mmHg
Density 1.13

Log Pow" 3.51

Vapor pressure (25°C, mPa) 0.165 mPa (25°C)
pKa? 4.1

Solubility

6-(methylsulfanyl)-2-N,4-N- bis(propan-2-yl)-1,3,5-triazine-2,4-diamine

In water 33 mg/L (25°C). In acetone 300, ethanol 140, hexane 6.3, toluene 200, n-octanol 110 (all in g/L, 25°C)

Dp-Octanol/water partition coefficient, ?Dissociation constant for conjugate acid of prometryn at 25°C.
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5 g sample (clam) + 50 mL acetonitrile

Adjustment pH 12 Purfication
(using 5 M of NaOH) (Florisil cartridge, 500 mg, 3 cc)

Vaccum filtration with Biichner funnel

Addition 8 g NaCl and shaking for 2-3 min

Standing for 1 h

Taking of 25 mL,
Evaporation at 40°C

Reconstitution with 4 mL 20% acetone
with hexane

Reconstitution with
2 mL 20% acetone in hexane

GC-MS analysis

Conditioning with 5 mL n-Hexane,
5 mL 20% acetone in hexane

Sample loading

Elution with 5 mL 20% acetone in hexane

Concentration

Concentration

Fig. 1. Analytical procedure for prometryn residues in clam sample.

E(m/z 50-350)0l 2]af] Ao]F total-ion chromatogram (TIC)2] ™ HolUA] & prometrynS 1 2 28] LOQ(0.04 = 0.08 mg/kg)
T8 AZHe AL, Aelo] 744 (selected ion monitoring TER 348S =AY TICEREH dojxl azntEam ]
mode; SIM REYS 3l =7t 7P¢ =8 m/z 2418 A k3 WIS A|7He 22T} ¥ Wk, SIM modedl ¢l&l m/z 226,
THTable 2). 186 o] ERISIHL, m/z 241 |22 HWAH|E 3Tt &

o, YA JYS B3 ABE F9) prometyn FHS 3
MY 75 FHo M 4ee ML, o0 4Ue Fol 4y 2
A A S5 tFe = L prometryn w21H-S Codex 7} AYE Hrtsisih

ol=glelo] wek(14) FAA (linearity), 358 (recovery), 7 HF3HA
(LOQ) ¥ A& A (reproducibility) 5= AAIEII T BER|EF AR Zat gl nE
2RE 0.02-05mg/Le] F=o the zHzte] ¥3 WHS o] &3t
of HZFAE AL, 24 AFAd el A G (coefficient of MYl 2N =2 S
correlation, )& AT ESH AFSHAIE AZrIETH ol TES THetL de v AR AE, B 4olA] ¥
A 2E o FAZH|(SN ratioyE 10 o422 It ol e 54 f718uE AR 75, AA Wid-e] AFAge] vot &
BAYe] Fe e B Siste] WRSIGVIFMRLS] AY  E FE G482 9 5 QlOBE US FDA Ei AOACE 3
Table 2. GC-MS parameter for the analysis of prometryn

Parameter Conditions

GC-MS Agilent Technologies 6890N (GC) & 5973 inert (MSD)

Column DB-5MS capillary column (30 mx0.25 mm, 0.25 pm)

Oven temperature 100°C (2 min)—>10°C/min—280°C (22 min)

Carrier gas He

Flow rate 0.9 mL/min

Inlet program Split mode (10 : 1), 260°C

Injection volume 1uL

Solvent delay time 6 min

SIM Retention time (min) Molecular weight  Quantitation ion (m/z) Quantitation ion (m/z)

14.7 241 241 226, 184
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Fig. 2. Selective ion chromatogram and mass spectrum by full scan mode of prometryn standard at 0.01 ng.
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Fig. 3. Selective ion (m/z 241) chromatogram of prometryn
standard at 0.1 ng (A), blank clam sample (B) and fortified clam

at 0.1 ng (C).
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Fig. 4. Chromatogram of prometryn standard at 0.1 ng (A) and blank clam sample (B).
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Table 3. Standard curve range, linearity and correlation coefficients (+*) of prometryn

Compound Matrices Standard curve range (mg/L) Linearity r”
Prometryn Clam 0.02-0.5 y=36765x-461.9 0.998
Table 4. Recoveries, CVs and LOQ of prometryn in clam
Prometryn
Sample -
Fortified conc. (mg/kg) Recovery" (%) CV (%) LOQ (mg/kg)
cl 0.04 98.0+3.0 3.1 0.04
am 0.08 84.0£6.0 7.1 '

YMean values of six replicate with standard deviations.

o OF
) =

Prometryn> EZ|o}XIA] AzAZ 49 829 A=A 2
& gz A7l ged gt Joy 4R B g
7} o8] & X&E A AN A Eo] 43} o), A=}
2 &% (biomagnification)s-¢] AZtst SHEAE HES FH L
4, SHITE B IR A BEAE 4o e
Edolt). 2 FulolA T4 viXE 2 2 7HE oA prom-
etryn®] A&l BIE v} 3lof old] thgk X|&A] BUEH]
Zo37] woll vEAE F9] prometryn A o] Hagh
Aoty E AFolM s FAHE T uxgS AER A3
o AEE oMEVEHR 2317 %23 oL 20% oMHE
i e Hrlste] galslidnt. o) £9L florisil FTEIAE
AR ¥ FFse] GC-MSE EAs3lt. 7171842 SIM &
=2 m/z 241 o2l thated A=A, LOQE 0.04 mgkgS =
AatEl o, LOQ, 2xLOQ FEoIA e g 2 B A7}t
21z} 84.0-98.0%, 3.1-7.1%Z #A=0] Codex 7Fo]=2k1 g9l
s e=

HAtel 2

B ATE 2012 A)FL]RERFAX ] ] (1216 1IMFDS023)
2 FYHUCH o] TR=HUT
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