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BB T A 72 W AT H

» 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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簡報者
簡報註解
從傳統的液液萃取
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*ﬁiﬂfﬁ'?fff—ﬁ‘_ 5¢g

P %ﬁf -k 20 mL
ﬁé’%f10mm

dei ik 50 ML <y

¥= F 373 3 min
l X2
#F B

l

EHAMRER2X

l

P U RE L

4e » (1) 10% NaCl ., 30 mL
(2) & = = 50 mL
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GC/ECD or GC/MS (MS)

C:d£%d MRFHRY LE2

k CxV kA& (ppm)
B 3 BF A2 E (ppm) = Vgt TF 2 8H (mL)
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GC-ECD % & 2.8

> Pl ®  ECD
> % 47 % 4 : DB-608 (ID 0.83 (£ m, 0.53 mmx 30 m)
>R ERAR
48 1 150°C > 2 min > J§ B+ 2% F ! 4°C/min
¢ 8 230°C 10 min > ;§ 2+ 23 % : 10°C/min
%8 1 250°C > 18 min
> ERER 300C
A ~BER 250°C
AR 1 @ L
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carrot matrix obscures the full scan spectrum

91 231
55 T /
4 125
Z317 on [ 384
285 283
P QUL 2P aer 33871 43
'Hk‘x ETHION STANDARD
x""'-\_\_\_x
KH
T T 'nl_"_ﬁTvL' T T T T M' T T JI{llll T
excellent spectral comparison
175 175
175- ull
283 283 231
185 | 2:|31 185 | |

ETHION MS{MS STANDARD

flat baseline

SAMPLE

symmetrical peak

C §FD

T g T T 1 L

GC/MS

GC/MS/MS
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GC/MS/MS % ¥ % #

» & 7 ¢ 11: Varian VF-5 Pesticides FS (ID 0.25 (£ m,
30 m x 0.25 mm)

> AHRA 1 yL

> i BIE R 280°C

. Rl ’g B
zr"m_ : 100°C » 2 min * & F 2 %  8C/min

: 300°C > 5 min

> %ﬁ.—* R B : 250 C

> Transfer line temp.: 280°C

> 33 3 ElL 70 eV

> FfE F R4 :1.5mTorr
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180 %2

P EF BRI S8

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

gl B T
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)
o,p’-DDT 235>165 (20) 235>200 (10)
a-BHC 181>145 (25) 181>109 (25)
B-BHC 181>145 (25) 181>109 (25)
v -BHC 181>145 (25) 181>109 (25)
0 -BHC 181>145 (25) 181>109 (25)
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2005 8% 24 p %

5 2 % 0949424750 82 2 27
20097729 p 3245 % %

0981800273 5. 2 i3

SEVATEERZ I E-—SERTLAHIE (2)
Draft Method of Test for Pesticide Residues in Foods-
Multiresidue Analysis (3)
Lig* de0F 0 AeSe > 2% W5 ~ k% > *"rbﬁ AR I 3
2P EARGRS IMFLESERT A -

2.% %> 2 F k172 (gas chromatography, GC)

2.1. %

2.1.1. AP K& 17 %

2.1.1.1. % 4 B ¢
2.1.1.1.1. £+ #F E#& ' ¥ (electron capture detector, ECD )
2.1.1.1.2. X %5k &2 45 3 B (flame photometric detector, FPD )

P ) ‘F]‘P A £ 526 nm Lﬁﬁéﬁ‘ﬁllofﬂ’kﬁ ¥
| ‘ 24
YFDA



2008#9% 3 p &35 F 50971800329 5. 2 £ 37
201047 26P %325 F % 09919009258, 22 13 ¢

SEPATLERZ 2 —SERTAFE (1)
Draft Method of Test for Pesticide Residues in Foods-
Method for Multiresidue Analysis (4)
L™ 0 0 MBS ¥ ST k% *"*F WK
P A AT S PR T N ¥ 7% F AT o
2.4&% > 2 Ripktre BE#Z (liquid
chromatography/tandem mass spectrometry,
LC/MS/MS )

2.1. %% ¢
211 kAR & A5 B A 17 K
21.1.1. 33 R : 733 i+ (electrospray ionization, ESI )

P
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Liquid/Liquid Extraction Cartridge
Macroporous Diatomaceous Earth (MDE)

Step Slep 2
Apply &quecus sample Wail 3 - & minutes Add organic exiraction sahven

N

{ |
R P
- e
i i /
| f
BN Sample

il Resention

b Arog 12
‘I

| J{4LL
s Sample/Sovent EhEE

nierfaca

26




Liquid/Liguid Extraction Cartridge
Macroporous Diatomaceous Earth (MDE)

Advantages:
| *Simple device
*Simultaneous processing multiple samples
*Avoid emulsion
*Skip the dehydration procedure

27




Homogenized sample 18 g (vegetables and fruits)

Filtrate

v

1. Extraction with 70 mL acetone for 3 min

2. Washing the pellet and container with 30 mL
Acetone

<+ 3. Vacuum filtration

Vacuum Evaporation to no organic solvent
Add 2 mL of 20 26NacCl soln.

MDE column

| Elution with 80 mL ethyl acetate

Eluate

N A

mL

Test solution (1) —>GO

Vacuum evaporation to dryness
Reconstitution with acetone and make up to 5

GC/FPD (51 pesticides)

|

1 mL Total 201 pesticides/metabolites

‘

Florisil cleanup
l Elution with 30% A/H solution

20 mL

Test solution (1)

GC-EGD)(63 GC/ECD (63
C, — pesticides/metabolites)

+

Reconstitution in methanol

l

Test solution (ll1)

}

LC/MS/M

LC/MS/MS (87
pesticides/metabolites)

28



B2 BN
v

BF
v

# %9 g+-k18 mL
# % 20 min

.

# &2 g+-k18 mL
3 % 20 min

Pk 3B
(70 mL, 30 mL)

.

l

N
(70 mL, 30 mL)

P
7 B3

!

|« 20% NaCl soln. 2 mL

L
£ BEM

frRBFEE

)
Arpa

’
P #e 5 R AE I A2

fr /iR EEm

}
i AR

| < 20% NaCl soln. 2 mL

29



Akt Se

> Shimadzu 40 & +7 & e
> Thermo§ 4p & +7 &R — sV

» Unichromu § #p & 47 ix

> 1 ip|®#%F : ECD~FPD - FID - TCD » 2 TEA

> R
AT RELST
OE s e R GEE Y TR e 4.8
), '
O 30
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A e R

Thermo# 4p & +7 32+ L ¢ B 7 3 &
Shimadzu § 4p & 47§ 3# &

Waters # 48 & +7 8 B 7 3 &
Variang 10 & 17 ¢ B F # &

)%'a 2
RTREZL
PCB% PBDEZ 4 #5
PR R R S

Ge- MS/Mst =



= FEdT
Method validation

32
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Method Validation (How?)

» Applicability (Scope)
» Specificity (Selectivity)
» Calibration
» Accuracy (Recovery)
» Precision
(Repeatibility, Reproducibility)

> Limit of Determination

33



B> 22 LR B R

> & # * % (Screening method)
> % # * # (Quantitative method) :

% gz B (Accuracy)-% Jc ¥ -~ BB 2 ¥ %
% (Certified Reference Material, CRM)

# % & (Precision)--£ 47 |+
T E ’fﬁ“—l—LOQ (limit of quantification)
> FEin 2 (Confirmatory method) :
#FH| ,;;‘!:,Lgt (Identification point)
3+ 5 R vt 2 % 3 # F(lon ratio tolerance)
FE3utE *L—LOC (limit of confirmation)

B
$ion 2



SANCO/10684/2009
Pesticides

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

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

G

5



T ARK R

YA L

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

a2 21 p N -
o % wik¥ £hR -
A RE

n=5
>
‘% :é -,\3'}) ° °
C/'FDA /% F£ 3% (method validation)


簡報者
簡報註解
除了增加農藥品項之外

葡萄柚：pH 較低的檢體，且含有較多的油脂

葡萄：水分及醣類較多

小白菜：檢出率較高的檢體，pH 中性


Vegetables, fruits and cereals

High water
content

Commodity categories

Pome fruit

Typical representative
commodifies incleded in the

cafegory

Apples, pears

Stone fruif

Apricots, cherries, peaches

Bule vegetables

Bulle ocmion

Fruiting
vegetables/cucurbits

Tomaioes, peppaers, cucumber,
rmelon

Brassica vegetables

Cauliflower, Brussels sprout,
cabbage. broccoli

Leafy vegetables and fresh
herios

Letiuce, spinach. basil

Stem and stalk vegeitables

Lecek, celery, asparagus

Forage/ffodder crops

Fresh alfalfa, fodder vetch,
fresh sugar beets

Fresh legume vegetables

Fresh peas with pods, pefit pois.
mange fouf, broad bean,
onner bean, dwarf French

bean

Leaves of root and tuber
vegetables

Sugar beet and fodder beet
tops

Fresh Furngi

Champignons, chanterelles

Foot and tuber vegetables
or feed

Sugar beet and fodder beet
roots, carrad, potato, sweet
potato

SANCO/10684/2009
Pesticides

CERISE EE

37
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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; GC/MS; GC/MS/MS;
LC/TOF; LC/Orbitrap

)
' FDA
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Relationship between mass fragment classes
& IPs: Selected lon Monitoring

MS Technique

Low resolution (LR) MS

[ R-MS" Precursor ion

. R-MS" Transition products
High resolution (HR) MS

)
' FDA

IPs earned per
ion
1.0
1.0
1.5
2.0

41



Earning ldentification Points (IPs)

Technique(s) Number of ions
GC-MS (EI or CI) or LC-MS 4

) 1 precursor &
LR 2 products
High resolution MS 2

),

IPs

42



Matrix Effects

Y i Standard with no matrix
©
5 l
(3]
©
& Standard with matrix
» X
Conc. (ng/mL)
Inhibition

)
C/'F%A

andard with matrix

Y A I

g tandard with no matrix
©

K

a

» X
Conc. (ng/mL)
Enhancement

43



& ey (Matrix Effect)

area

160000

140000

120000

100000

80000

60000

Pyridaben 0.1 g/mi to 1 g/ml

/_// | + solvant

j& 1o diiut m matrice
/ matrice conc 2x
/ matrice conc 5x
~ = x matrice conc 10x

| | |
600 800 1000

44



Matrix-induced Enhancement (GC system)

Matrix block active site

11 &, 00 11 a @
e o e Bm@*;‘; =
(=) *Tel”

E - EBmjection_____ .
@ Piﬂeﬁﬁ:ﬁm_,
5 L0
a
e 5 %eq

s oo 45




Calibration
>~ External standard: & 2 2 *% 2 J7 ocfs
> Internal standard.:
Isotopically labeled standard
» Matrix-matched Calibration Curve
(A7 ek A
> Standard addition (&% 5% 4ci2 )

)
C/'F:D)A

46



Standard addition 3% iz~ 52

1.0 4 £ R 200 pl(a) 245 p 1 68 F5g 7 o

Sample solution
200 pL(a)

2.4 %4 » 1 pug/mL &% 0~ 100 - 200 ~ 400 pL -

1.standard solution
(1 ng/mL )

3.% 4~ MeOH - # %4 % 1000 pL (b) > R £353 - 0.100.200.400 L
2.MeOH
800.700.600.400 L

4.1+ ﬁ.ﬂffﬁiﬁﬁ*v%%%&% 0100 -~ 200 ~ 400 ng/mL - D

545 10 pL 4 w2 » LC/IMS/MS *® &7 445 o S A

60473 4t kR £ LR 4T ik 6 A B (e i 0
y:mx+n ’ ji TS J“J— [N -\ ‘}\f %@vﬁg:‘ %# —E'_'-— o
CxVxF
Ay b5l [ [ [
*é{gr} ); E#"L ’ _E;(ppm) > 0 100 200 400 ng/mL
M
C:#r® A4 2R » 4 nim K& (ug/mL)
V: a1 5 23 2 WA (mL)
bla

- Mg ez £ 2 ()
C/‘FDA

Total volume 1000 pL(b)



Standard Addition

Peak area:
Y I

AT
o/iv” A
&7 =,

Sample solution
Y=mx+n

A m: slope (Z ZFRlF)
n :Y-intercept

I —.&JY =0
Cx=n/m

y

4

2
S
P
g
Q/
p
'
4

; \

(e : : :
Matrix matched calibration curve

»
>

0 Cx X

Spike concentration
(ng/mL)

48
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FRiFt s 2P E 20
R TR ERLP —RREEE 2 S H
% 2P #7:99.01.19

e

.30 20 & e > FEFRERR - T2k
TRH TR ANE 2L R0 R o B3R
o TRdn TR AP BRI S A 479 Bk 0T

Fode 14 A 45 0 3% A 72 /et (SIN ratio) 3=+ At

10> PIZ2FRFFEF A REFHpITRERD Fm72

-,}-ﬁ-—lll‘l-ﬂ o

-—
-
—
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971030 Q-47 VSP 25ppb 2: MRM of 30 Channels ES+

L S/N:RMS=5.88 TIC
1 2.25e4
(S . Il N . )
=
7.69
623 7.47 7.23
6.59 7.74
6.68 7.08
6.40
6.46
¢iP 7.00.7.0 738" oy
6.24
6.83 6.89 7.32
0= 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 VSP 25ppb Sm (Mn, 2x2). 2: MRM of 30 Channels ES+
100+ TIC.
1.00e4.
Area

9.16
698

eak area=426

T T T T T T T T T T T T T T T T T T Time
J 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




&> 2rx (R%ERF~ 2) -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

)

52



Wk Ak (AERES #) 2

» GBIT 27404-2008 ( ~ F£)
FHEFELHRF 6 R
» AOAC Guidelines for Single Laboratory Validation

for Chemical Methods for Dietary supplements and
Botanicals
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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, is recommended.
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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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Thanks for your attention!
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