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20 ppm F A A $ 2 E AL %
20 ppm L
DDTi, & 1.0 ppm
BHC#% € 0.9 ppm C % g %w% Vo
PCNB(Quintozene) 1.0 ppm bR
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o FAR G A AT L I

» LLE (liquid-liquid extraction)

» SPE (solid-phase extraction)

» SPME (solid-phase microextraction )

» SFE (supercritical fluid extraction )

» GPC (gel permeation chromatography)
» d-SPE (dispersion SPE)
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!

T s;gf 'k 20 mL
A %f 10 min

"l'tﬁﬁjﬁ" 50mL runnnns :

!
$#=F % B 3 min _
| : X2
F Bk '

l

EHFMEB 2K i

l

& i o

e~ (1) 10% NaCl (4 30 mL

\/ (2) & & = 50 mL
@ i
aFDA




TRAZEAMER ZmE(])

3 iEE

FFZP2min> #§ LK

B3I v okl
4 (1) NaCl 3 g

(2) i+ & = 50 mL

l

#=IF ZF B 2min
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& L P e % EmL Bk B RSB
A EEL R EBR

ez X s &% 5mL
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i fﬁlifﬁ'z %8

T
|
i
l

GC/ECD or GC/MS (MS)

I SmL

I,( b",%

C:d %8y MR e iR %ﬁ"’

) CxV kR (ppm)
AT FE A2 E (ppm) = Ve TF 2 WA (ML)
Y, M M: P42 {riatiz £ 8 (9)




PEHATT BE R BRERD)

1.4¢-k18mL > B £ {34 % 20min
240 F1%AEE S H iR A60mL R F T304
358

4.0 1% H3 20 mLEE B2 A% & MRk

v
RRAOC T F RIS £ BB

L4e » 20% & 1 473 % 2mL*% 0k 5%
2ARGFRE R FEE > FE104 4

3.0 & %80 mLA i3 Rk AL 0 iR
ikl F B

CEa- W

L40C ™ B RIRSFE 4

2.5 F 112 mLJ_ CIRe B ¢

3L MFENIE 2 %10 mLE R 2 B R 4E FAp F B
4.7 1 & 4220 mLﬁ-"ﬁ

5.40CH T RRIESFIF  ATF UL L BB RE
2% 12mL

v

GC-ECD 3 GC/MS/MS#; ip 14




GC-ECD % & 2 ¥

> &R %  ECD
> % 45 % + : DB-608 (ID 0.83 /£ m, 0.53 mmx 30 m)
- KRR
rm_ :150C > 2min > g + 2 3i_$ : 4°C/min
:230C > 10 min > ;F B F 23 % : 10°C/min
2 1 250°C > 18 min
>+€:':$~;3;& : 300°C
IrBER 250C
»AsRfAE 1 u L

7
Q'I%A -



-
>
E
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> TFER

[ #7 PiREETE

R U O
- 2 33 45 (full scan)

(GC/ECD)

--35{?#&%34 BB (SIM)
-% £ F i RIS (MRM)

> iﬂﬁm 3
- EB R Z 3 AE
-AF TR 2
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carrot matrix obscures the full scan spectrum

921 231

2/ GC/MS

231 231 [ s
285 283
{ ‘l | ‘lj il J261 338 | 435
ETHION STANDARD
N
H\h"‘\-\.
S

excellent spectral comparison

175 175
, GC/MS/MS
231
185 | sl 185 i 1
ETHION MS{MS STANDARD SAMPLE

symmetrical peak

aa

flat baseline

LI R S COELIN R i G 1 T

FUA

T T

|

™

Ty

™"

T

™TT

T T

19



GC/MS/MS % B %#

> & 45 1L Varian VF-5 Pesticides FS (ID 0.25 (£ m,
30 m x 0.25 mm)

> LA 1 uL

> i BiE R 280°C

> RYTERR:
#78 1 100°C » 2 min > ;& F 2:% Z*  8C/min
¥%78 1300°C > 5 min

> B3 RE R 2507C

> Transfer line temp.: 280°C

> 33 v EL 70 eV

> rifE F R4 :1.5mTorr

)
Q'I%A
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1L %2 5 €5 B RIH S8

MRM transitions, m/z (collision energy, ev)

RE R RIS Ry
Quintozene 295>214 (40) 295>237 (15)
Pentachloroaniline 265>158 (35) 265>167 (35)
Methyl-pentachlorophenyl sulfide 296>246 (35) 296>281 (25)
p,p’-DDE 246>176 (25) 246>211 (25)
p,p-DDD 235>165 (20) 235>199 (15)
p,p-DDT 235>165 (25) 235>200 (20)
0,p’-DDT 235>165 (20) 235>200 (10)
a -BHC 181>145 (25) 181>109 (25)
S -BHC 181>145 (25) 181>109 (25)
v -BHC 181>145 (25) 181>109 (25)
0 -BHC 181>145 (25) 181>109 (25)




Quintozene

GC/MS/IMS &) 3%
p,p’-DDT

20K

10H

kCour:

g STO10m6 205.0+214.0 [41.0V) Ftered

Agex 14,552 min.
A 570632

MCour

STOme 2353165, H25.0V) Fitered ]

‘Apex 21.726 min
AR SETTIT

e -

a-BHC

T,

‘Apec 14556 T,
Alza ESOTHE0

- YTUA

"'d.s'""""IJ.c'""""14.5""""'-d.n""""'-%_ls'

il

MCoung

1.0H

07H

0.5

0.2

0.0H

Apar2 .
Area 4329380

MCount

115

1H

STD2ams 161.0-145.0 [-13.0V] Flftered

Apex 1362 min
Aex ITETE

CUhls s Al e Ay e A A

(M=

MCoun

Apax: 11852 min
Are 14318131 3

i i s il ] il i e
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20058724 p &35
8

= % 0949424750 L2 2 37 2
20097529 p ¥ LS F %

3
F % 0981800273 5. - £ @_E
SEPATRERKZ 2 JERTAF I (2)
Draft Method of Test for Pesticide Residues in Foods-
Multiresidue Analysis (3)

Lig» 0 AR FET L ok E ﬁ~ﬁﬁﬁ~%

Eﬁa??‘:fé%ﬁawﬂlluﬁg TARATA -
2.%&% > % L F P A 72 (gas chromatography, GC)
2.1. %K%
2.1.1. A B 7 1% ¢

21.1.1. % I R

2.1.1.1.1. £ + &% ' § (electron capture detector, ECD )

2.1.1.1.2. X %5k 2 4 ' B (flame photometric detector, FPD )
\/ ) it kK 526 nm 2 BHE E MR kA o

(/'FDA :



)

% 0971800329 5. =

2008923 p &3 23
8 F % 09919009255 = £ i3

= T
20104 26p 385 F i

SEPARATLERZIZ—SERTAF I E ()
Draft Method of Test for Pesticide Residues in Foods-
Method for Multiresidue Analysis (4)
L™ 0 AR G R L%\”# o K
KA ST EARSEVSTERESERTAN -
2% R TR Bi’iﬁ%,"&zz (liquid
chromatography/tandem mass spectrometry,
LC/MS/MS )

2.1, %%
211 %40 K 45 # B A 47 &
2.1.1.1. 33 R : T 33 i (electrospray ionization, EST)

7
C’%ﬁ :



Liquid/Liquid Extraction Cartridge
Macroporous Diatomaceous Earth (MDE)

Step | Slep 2 :
Apply aguesus sample Wail 3 - & minutes Add organic exiraction salven

o —

i I

‘ |

il Retention

1 lf’ Arca 12 |
il |I I 1 SampleiSoivert Bl
il \ B
T
il
r/ 12
!

25




Ligquid/Liguid Extraction Cartridge
Macroporous Diatomaceous Earth (MDE)

Advantages:
| *Simple device
*Simultaneous processing multiple samples
*Avoid emulsion

*Skip the dehydration procedure e




Homogenized sample 18 g (vegetables and fruits)
1. Extraction with 70 mL acetone for 3 min
2. Washing the pellet and container with 30 mL
Acetone

v 3. Vacuum filtration
Filtrate
Vacuum Evaporation to no organic solvent

v Add 2 mL of 20 %NacCl soln.
MDE column

l Elution with 80 mL ethyl acetate
Eluate

l Vacuum evaporation to dryness

Reconstitution with acetone and make up to 5

mL

Test solution (I) -Gq GC/FPD (51 pesticides)

l Total 201 pesticides/metabolites
1 I’TlL I liu_
Florisil cleanup Reconstitution in methanol
Elution with 30% A/H solution l
l 20 mL
Test solution (l11)

Test solution (11) A

ot

(3 )| GCIECD (63 ] LCIMSIMS (87
- pesticides/metabolites) pesticides/metabolites)

27



U2 422
v

BA

¥ 2.9 g+-k 18 mL
#¥ % 20 min

;

# &2 g+-k18 mL
#¥ ¥ 20 min

i
(70 mL, 30 mL)

|

l

i
(70 mL, 30 mL)

:E:

FRESEI
7 BEA

!

14_ 20% NaCl soln. 2 mL

PRk
£ 15 A

frRBRFHw

CAeon

;
P 5% 1A

frp/pEem

|
P a5 AR

l «— 20% NaCl soln. 2 mL

28



AR S SRR R
PRI ERF —RBEF L BT 4
¥ 7_p #:99.01.19

1. B’%ﬁ!?’q_nﬁ: ’4\:%33%21-?.?}%}’& J f’t‘s\if}‘»f
THFH TRV E L H AR o 3B
e 'ZQJ}F] TR E P FRR S A\’}‘?‘H}«?F#ﬁ T >
Fderd o5 0 F 3K L 523/ (SN ratio) 3+ 3t
10 MIZAFHETF A4 RS TR 272
1}:6"'""7 o
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971030 Q-47 V'SP 25ppb

2: MRM of 30 Channels ES+

SIN:RMS=5.88 TIC
1007 2.25¢4
<
7.69
628 7.7 7.23
659 7.74
6.68 7.08
6.40
6.46 7.
612 7.00.7.0: 738 78100
624
683 g9 7.32

T T T T T T T T T T T T T T T T Time

6.20 6.40 6.60 6.80 7.00 7.20 7.40 7.60 7.80 8.00 8.20 8.40 8.60 8.80 9.00 9.20

971030 Q-47 V'SP 25ppb Sm (Mn, 2x2)
1004

2: MRM of 30 Channels ES+
TIC

1.00e4

Area

9.16
698

Peak area=

Time
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Quality Control (QC) Standards (Pesticides)
(SANCO/10684/2009)

»In order to assure the correct execution of the
whole procedure for each individual sample and
the correct injection of each final sample extract
In the GC- or LC-system, the use of one or more
QC standards, I1s recommended.

)
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FAEEEERD T EL 3B IRATRE
ﬁ; X5 A48 #1R T
AL ST RSS2 E G fi&z@?
«;1;] RE) 35 H T HE(X) 2 5k £ (SD)
B2 F e X+ 25D X+2SD (£ 48 4 +7)
| % %2 X+ 3SD& X+3SD (F 4 4 %)

y 4
—
20 e
\;‘ %
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) ST TR

!
—

(fmr >

X +3SD(UCL)
X +2SD(UWL)

X
X —2SD(LWL)
X —3SD(LCL)

P (2/p)

)
Q'I%A "



(%) B 5 =

R +3SD(UCL)
R +2SD(UWL)

O,u|

poo# (*/p)

37
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Acceptability of analytical performance for routine
recoveries (SANCO, 2009)

» A generalized range of 60-140% may be used In
routine multi residue analysis.

» Recoveries outside the above mentioned range
require re-analysis at the batch but may be
acceptable in certain justified cases.

)
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et ERE S EEaRB (X %)
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skt A REE B R

> & ¥ * /% (Screening method)
> F_E * # (Quantitative method) :

# 7£ B (Accuracy)-w Je & ~ BB £ ¥ F
% (Certified Reference Material, CRM)

# % & (Precision)--£ 4§ 14
Z_¥ & *3—L0Q (limit of quantification)
> FEin™ % (Confirmatory method)
4| ,%bgt (Identification point)
3 5% & v 2% 3 # Fl(lon ratio tolerance)
Fa it *A—LOC (limit of confirmation)

oy
C/'FDA
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2> 2k (FERF ) -1

> SANCO/10684/2009 (EU)

Method Validation and Quality Control Procedures
for Pesticide Residues Analysis in Food and Feed

> CONSLEG:2002D0657-10/01/2004 (EU)

Implementing Council Directive 96/23/EC
Concerning the Performance of Analytical Methods
and Interpretation of Results

» Report of the Eighteenth Session of the Codex
Committee on Residues of Veterinary Drugs In
Foods

)
O'I%A "



Wk 2 rE (RI'RRfF #) 2

> PAER?ATRELIRE S 22 Ay

» GBJ/T 27404-2008 (= F£)
REZTERFIRF 9 5L R R

» AOAC Guidelines for Single Laboratory Validation

for Chemical Methods for Dietary supplements and
Botanicals

O#%\
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Method Validation (How?)

> A
> S

oplicability (Scope)

pecificity (Selectivity)

> Calibration

» Accuracy (Recovery)

» Precision

(Repeatibility, Reproducibility)

> Limit of Determination

46



Calibration (External std method, Internal std method,
standard addition, matrix-matched method)

9 E% woF £RH

n=5

~— __% ‘\é ‘)/ ° °
Q‘FD A = FE < (method validation)

a7



Specificity (Selectivity)

» Sample blank

Interference <1/2 MDL (Minimum Requirement)
» Chromatography System

Resolution (Rs) 1

TLC—HPLC, GC — UPLC, fast GC
» Detector type

GC/FID; GC/ECD; GC/FPD; GCIMS; GC/MS/IMS;
LC/TOF; LC/Orbitrap

)
a 48
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Chromatographic separation

» The relative retention time of the analyte shall
correspond to that of the calibration solution at a
tolerance of £0.5% for GC and +2.5% for LC.

Y-
CAeon N



>33 FF 5 (Full scan).s %




7€ F BT P (MRM).8 % —2 mass transitions

297
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Relationship between mass fragment classes
& IPs: Selected lon Monitoring

IPs earned per
Ion

MS Technique




Earning ldentification Points (IPs)

Technique(s) Number of ions
GC-MS (El or CI) or LC-MS 4
LC-MS/MS 1 precursor &

2 products
High resolution MS 2

)

_rpa

IPs

53



Maximum permitted tolerances for relative ion
Intensities (sample compared to standard) using
various mass spectrometric analytical techniques

(EU, Codex)
Relative ion GC-MS (El) | GC-MS (Cl), GC-MS/MS
Intensity (relative) LC-MS, LC-MS/MS
(% of base peak) (relative)
>50% +10% + 20%
> 20% to 50% + 15% + 25%
> 10% to 20% + 20% + 30%
=10% + 50% + 50%

)
Q’I%A
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LC/MS/MS Determination

Propoxur
#| Marme lon Ratio
19804907 81 mix 400-1 0.392
2980907 81 mix 200-1 0.411
3980907 81 mix 100-1 0.407 . .
4| 930807 81 mix 50-1 035  |on Ratio +/- (%) tolerance ion ratio
51980807 81 mix 25-1 0.342 T 150.382
5980807 81 mix 10-1 0.383
980807 81 mix 500-1 Smooth{n,3x2) jrz;:?s%(:r F1.MRMUf3Dch:r11%iI§£§i 25 0.29 0-48
AT ok A b A M OLE BT X 0k % @ B A PR 43
HEETFRAGCHETFACITRTF RSO HAEHRMH
(<100%) » Z3F 5Bl 4o F -
o B RHBTRECH)  EHEEC)
980907 81 mix 500-1 Smooth(hin,3x2) prgp:é(ur F1 MRMnfSDEhann;:sn,Eg; > 50 j: 20
63947 2.890e+005
> 20~ 50 + 25
> 10~20 + 30
=10 +50
o, |
. . 55
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Matrix Effects

andard with matrix

Y * Standard with no matrix Y i I

8 8 tandard with no matrix
5 | 5

h'4 X

8 Standard with matri 8

a anaard wi matrix a

» X » X
Conc. (ng/mL) Conc. (ng/mL)
Inhibition Enhancement
C ) /

(/'FDA



 Foc s (Matrix Effect)

160000

Pyridaben

0.1 g/ml to 1 g/ml

140000

]

e

120000

e

100000

80000

Real advanta

area

60000

?dl

ute

40000

20000 -

0 -

¥

+ solvant
= matrice
matrice conc 2x
matrice conc 5x
* matrice conc 10x

A FODA
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Matrix-induced Enhancement (GC system)

Matrix block active site

58



>

Calibration
» External standard: i ;* 4 ‘,ﬁ% B

nternal standard:

sotopically labe

ed standard

> Matrix-matched Calibration Curve

(AT FEwiR

> Standard addition (2 & 42 )

A FODA

59



Standard addition &% i~ 4%

1.4 % E£5#%% Rk 200 pL(a) 341 p H53 843k 510 o

Sample solution
200 plL(a)

2.4 B4 » 1 pug/mL #2%:35% 0~ 100 ~ 200 ~ 400 plL -

1.standard solution
(1 pg/mL)
_F_ e ~ MeOH » # .ggﬁ 5 1000 HI— (b) i 33 o 0.100.200.400 pL

2.MeOH
800.700.600.400 pL

4,11 F d’ﬁ&f?ﬁiﬁ:ﬁ%‘;’%i&&ié 0 ~ 100 ~ 200 ~ 400 ng/mL - D

54 mE5 10 uL & 5)jZ » LC/MS/MS ¥ 27447 o l l l l

6.14; ]4‘1&&"’&’%‘“@*«1“&\17%@1'?@1’ ' EFE A
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Standard Addition

Sample solution

Y=mx+n
A m: slope (7 FiRl)
Peak area: n :Y-intercept
Y 1| | ‘ﬁY =0
Cx=n/m

Matrix matched calibration curve
Pl
o/f\’/ A o
u u L

-Cx 0 Cx X
Spike concentration
(ng/mL)
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SANCO/10684/2009
Pesticides

Validation for Quantitative Methods
»Recovery (trueness) : 70~120%

» Repeatibility (precision) : RSD<20%
»LOQ (sensitivity) : Limit of determination

A
£

2
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Thanks for your attention!
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