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‘...access to nutritionally adequate and safe food is a basic individual right.’
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Source :World Population Prospects, United Nations
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Cancer Risks of Common Substances & Risk of
Life-threatening Harm w/Selected Activities
(Ames, Wilson, Crouch)

Source Risk

PCB’s 1/15 million
DDT/DDE 1/10 million
Tap water 1/3.3 million
Peanut Butter(2T) 1/115,000

Diet Cola 1/60,000
Background radiation 1/50,000

Raw mushroom(1/day) 1/35,000
Home accidents 1/9,000
Police work 1/4,500

Auto accident 1/4,200
Beer(12 oz/day) 1/1,200
Wine(8 oz/day) 1/750
cigarettes (pack/day) 1/300




Food Sarety:
Scientific Studies--results

¢ Ames study:

—99.9% of carcinogens in diets result of
natural toxins in plant

- By weight, natural toxins about 10,000
times more concentrated in plants than
synthetic chemicals

» Pesticide residue-tested food:
—-67% --no residue
—-96% --residue in allowable limits
—-<1% --exceeds federal tolerance

Top Food Safety Hazards:

Perception Vs. Reality

Consumer perception:
1990: pesticide residue in food

1997: both pesticides & food-borne diseases

SCIENTIFIC FACTS BASED ON ANALYSIS
(ranked in order):

1. Food-borne diseases

2. Malnutrition

3. Environmental contaminants
(lead/mercury)

4. Naturally occurring toxins

5. Pesticide residue

Rank what you consider to be the most
serious food safety hazards (1=most serious)

____ Deliberate food additives
_____environmental contaminants (lead/mercury)
____ foodborne diseases

_____malnutrition

____naturally occurring toxins

_____pesticide residue
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o (EEBRACE BV R 2 B LT 3RG 2ERA * metabolites,
i B i « reaction products and
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— WK 1-[[2-(2,4-dichlorophenyl)-4-propyl-1,3-dioxolan-2-yl]
methyl]-1H-1,2,4-triazole fil'eZ (11414 #4)2,4-dichlorobenzoic acid 1)
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AR ESE (maximum residue
limit, MRL)

o AEARTE ) i b AR 2R B TRV E B e SO VIR
JE, NRE R E, DI T k&
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mg/Kg) FKIx.
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o MURRRHAE 2 ALK 4 B L 22 X Paracelsus
(1493-1541): “f THJ%J?TX A A IR B EOE
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\

“Poison is in everything, and no thing is without
poison. The dosage makesit either a poison
or a remedy.” - Paracelsus (1564)

Relative acute oral LD50 of some chemicals -

Aldicarb (Temik) = 1 mg/kg
Methyl parathion = 10 mg/kg
Aspirin = 1000 mg/kg
Malathion = 3000 mg/kg
Methoxychlor = 5000 mg/kg

R RN it (GAP)

o GAPN UG Fe A myE il 8 R EL
RFRAE TR BT 224 R (PHI)
IERTAE X 4.

o FEZRLREY, ET R B AR R,
I ] ] 2 e Sl i/ it 25 LAY/ AR 2 1R R 2
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GAP ZEAT 1 (¥ i R (] 5 B S0 A9 304077 (I mrl {

ke s

ket )

et L WIE',WTE
" S v R
1Mﬁﬂaﬁ_ﬁmiﬁxﬁmm$
prpiiiand NP S22 LRS- 1)
(CAR) i IR

MNMEBBARET
o TR H) MR AR,
S E e T o FEF A AER ADI

s L e
TR MRL

From Prof. C. Qian
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1 100
FIEAKFE  Dose level
HEFRH — NOAEL X 2R K = KE&H|AKF (ADI. PDWIF)
FHI00ELZLERE (MERER10Z X MEHERL0M) .

MRL ¥ 58 F: 75Y

o FNEEDI fliil:
EDI =% STMRI x Ei x Pix Fi; 1,
STMRI 25k B ik EE (STMR). Eidt gl
R REL POM TR T RE, R
BIRER SN Er il ()

* HR (Highest Residue under supervised
field Trail) for Sk XU PP Al

Variability of residue data in
sets of residue trials

» Grapes, cyprodinil, France, 0.38-0.50 kg
ai/ha, PHI 42-89 days, JMPR 2003:

16 trials: 0.02, 0.05, 0.06, 0.12, 0.16, 0.17,

0.18, 0.18, 0.24, 0.29, 0.31, 0.33, 0.36,

0.37, 0.44 and 0.78 mg/kg. -
S

' . gt

— Median residue: 0.21 mg/kg.

— Highest residue: 0.78 mg/kg

JMPR recommendations

CCN  Commodity ~ MRL, STMR, HR,
mg/kg mg/kg mg/kg
AL 1020 Alfalfafodder 60
FP 0226 Apple 05 021 030 (i
VB 0400 Broccoli 02 0055 014
/B 0041 Cabbages, Head 3 0435 27 .
/FM 0812 Cattle milk fat 2 1.0
['VB 0404 Caulifower 02 002  0.14

‘“'I’“"

Al

-

LY

R 2 Fa VAL 7RG
o HAKH MRL.XLS 30 HEATHUR

o PR PP A AR Y

o SRR PP A R Y

MRL) = ZAEH

VRN —FlidE IR I 320 DR H DU I AR VR )
AR i A IR A R AT R AR A it
fEREAR ™ A R BRUEATRE N 5 5

MRLANE AN 224, ARG BB AR 1K) £ i
AN A I T R AT R N A BRAT 520 o
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3. T2k B w45 #E (MRL)
il FIEY 77 AR R

o RS R — B T AR AV I R A AR DR A A Bl

ANBELE WA 7 RS TP 105 0 IR

o SR RYE SRR R RS DA B R
o S LT ST I BRI BRSSO DR Y Tl — 28

TRAEPIEATE L

« -2007 12, Rome, 4ER/MEMISIN

1.MRL JEAR Az MERI RIS

o JLR
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o PiY
s NEEXNESMEDITRERR
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« HRITMRLIUME IR AT 5 B 22

e -2007 12, Rome, AER/IMEYILIN

Efficient Minor Use Tool —
Crop %&g}%ping

# BRI RETAARIERCRIEY), 58
CERBEFTARRERRENRIEPASE .

W EWA & RGBT BETRRMERE
MRETREER S

YEW) 4325 (crop classification )

o (EVIZL—AEREY)F B K% bR EE B
A KA ED 9 —H DL F 2T
MRLELER B St

. ﬁﬁ%ﬂféﬁ—ﬁfﬁ%ﬁﬁ%ﬁﬁﬂwﬁ%ﬁﬁiﬂﬁ

« AREY-BAPERFREEREBRRS
%g{&g‘ﬂ{’ﬁ%: MTARERAT K AEYIA
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Support for Representative
Commodities

In the U.S Since 1971:

* 648 MRLs established for 149 active ingredients
on 34 crop groups/subgroups (> 10,000 uses)
based on residue trials conducted on
representative commodities from NAFTA
countries or other world regions

— International Maximum Residue Limit Database Bryant Christie
Inc.http://www.mrldatabase.com/result.cfm

USDA Pesticide Data Program: No MRL violations
have been found from using representative
commodities for MRL procedures since 1983

Support for Representative
Commodities

Crop Group research from Japan — 2006:

* Research on food crop grouping for setting
MRLs and facilitating the availability of
pesticides for minor crop use

« 4 compounds, 3 crops, 6 test sites

» Conclusion — Cucumbers would be a suitable
representative crop in the cucurbit vegetable
group for evaluating pesticide residue levels

Arao T et al, Journal of Pesticide Science, 2006 , Vol. 31,
Number 3, pp: 145-152

Support for Representative
Commodities

Crop Group research from France — 22 years ago

* Residue studies for deltamethrin to assess crop grouping
scheme

» 57 crops — cereals, forage, oil seeds, small fruits & berries,
stone fruits, tropical fruits, bulb vegetables, Brassica
vegetables, fruiting vegetables, Cucurbits, leafy vegetables,
legume, root/tuber vegetables, etc.

» Trials — 27 countries in Africa, Latin America, Asia, and Europe

« Conclusion —there is a sound basis for using crop grouping
procedure to obtain registration of a pesticide on crops

¢ Remark — The procedure would eliminate endless duplicative
efforts which are now required to obtain registration privileges

— Mestres, G. & R. Mestres, 1985. Arch. Environ. Contam, Toxicol. [4, 321 — 324
(1985)]

/MEYI(Minor Crops)
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H=HH] (minor uses) "SR HITEY) (specialty
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Example: Pome fruits MRL

« Summary of residue data selected for STMR,
HR and maximum residue level estimation (rank
order, median underlined):

« Apples: 0.049, 0.058, 0.15, 0.16, 0.17, 0.18,
0.18, 0.19, 0.20, 0.22, 0.37, 0.38, 0.58 mg/kg.

» Pears: 0.094, 0.097, 0.10, 0.14, 0.24, 0.13 0.16,
0.29 mg/kg

» Pome fruits: 0.049, 0.058, 0.094, 0.097, 0.10,
0.13, 0.14, 0.15, 0.16, 0.16, 0.17, 0.18, 0.18,
0.19, 0.20, 0.22, 0.24, 0.29, 0.37, 0.38, 0.58
mg/kg

CACH e

E2] Switchboard - Main i<

| Pesticide MRLs - Main Menu |

Pesticides MRLs

o e

ﬂ Export

CACH¥ %

Ez] Switchboard - Commodities =

\ Commodities |

Classes

Types Commodities

Categories B¢ | Return to Main Menu
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B @@ Processed Foods of Animal Origin
@@ Processed Foods of Plant Origin

A-f-E-E
F-[-F-E

CAC 1E¥1%

B AR 4 2
{Food and Animal Feed Commodities)
fiCodex Committee on Pesticide Residues[{JHELL
Je itk
T AEAE19894E18th 2 il PR A . 199343 ik R
TZOOGEHHTTBES‘E BVl TR SE R MG A AR 25 R
25575 YT B AR L I B 2y AR R
PRERFELLIY A AR E TR &7
Bk B T3 &= s CHIg IR 5
Dk BAEMI RN T =5 E“R B 8hmin &~
BT

PRE AR

CACHEI o KRR

A%

01

P RS
Ao FHGroup Group Letter Code
14 ki4™= Ak Class A Primary Food Commodities of Plant Origin
KR Fruits
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CAE VAT

FC 0001 Citrus fruits (HIHEKSR)

FP 0009 Pome fruits ({ZRIKE)

FS 0012 Stone fruits (&)

FB 0018 Berries and other small fruits (GREMILENAR)

FI 0030 Assorted tropical and sub-tropical fruits - inedible peel
VB 0040 Brassica Ecole or cabbage) ve etables Head cabbages
Flowerhead brassicas %}*ﬂ'ﬁ

VC 0045 Fruiting vegetables Cucurblts(%gsﬁ%, ﬁﬁﬂ)

VO 0050 Fruiting vegetables, other than Cucurbits
VL 0053 Leafy vegetables (H3%)

VP 0060 Legume vegetables (EH#HK)

VD 0070 Pulses (E2§)

VR 0075 Root and tuber vegetables (HZEHRHEIL)
GC 0080 Cereal grains (&4))

TN 0085 Tree nuts (BH)
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K EHEPA
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o ZERL G, TR REFTRITRD |
o HRITRL
o IR (20024F BN
o A[EHE (20074E A
E EPATEY 73 Ak PAf
1 %ﬁﬁﬁ%ﬁsﬁ, DK K, SRR, T ’rﬁ%ﬂ * J/E%Eaﬁ ZEJ@ML
TEH) B, JRHRSEMRL. )JrJHﬁH: 1575 THIff P 2%
9 &ﬁﬁﬁﬁ{’ﬁ%%ﬁﬁﬁﬂﬂfjﬁ%, m:j %mﬁ%ﬁ;%mmlli Botanyand Nomenclature of Commodity:

A FIAEYIMRL

FLAEYTHE EARINFE S, BRBEE.

Erop Groups Representative | Commodities
e

Subgroups Sommodities

Humber and
Mame

1. ROOT
AND TUBER
vEGETABLES
14 Cmrron, radish,
Root mnd wu Ehicary:
wegetables [ oot
vt ey

baga;
: mhirrat,

turnigs

Commodity Geographical Distribution and Production in the U.S.

Global Commodity Geographical Distribution and Production.

Commodity Imports/Exports.

Cultural Practices:

Commercial Importance of Commodity (Current and Projected)

Possibilities for Genetic Improvement (Cultivars, Hybrids)

Comparison of Edible Part(s):

Livestock Feed Item(s) for Beef and Dairy Cattle, Poultry, and Swine (include
Importance of Feedstuffs (>250,000 tons) and Percent of Livestock Diet)

10. Processed Products (such as oil or flour) and/or Fresh Market as Whole
Fruit/Vegetable

11. Comparison of Pest Problems:

12. Comparison of Potential Residue Levels (Tolerance/MRL levels)

13. Compare Codex Classification of Food and Feed Crops (Harmonization for
International Considerations) with U.S.

14. Justification(s) for a Crop Group/Subgroup Definition

15. References Including:

.‘°.°°.“.<7’.‘"P5*’.N!‘
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Data Report __

Erracti Extract Analytical Instrument Analytical
Sample rACHan  preparation and Detectar Report

o

Preparation of the
analytical sample

0.

campling

& —
wir % sample preparation

. . analytical sample

l sample prosessing

st sampling

1 I
f= =, analyticalpertions

Relative frequency distribution of
chlorpyrifos residues in apple samples

0.6

0.5 + - ———— === === = = — = — = — = = = =

°
S

[ Sample size 1

—=— Sample size 24
—— Sample size 12|~
—e— Sample size 10
—%— Sample size5 |- —

Relative frequency
o
w

o
N

o
s

o
5

0.03 0.13 024 035 046 057 067 078 0.89 1.00
Midpoint [mg/kg]

135

Conclusions

The typical sampling uncertainty
* For medium size crops with sample size 10
CVs meq = 28%

* For small crops with sample size 10
CVS,smaII = CVS,med

For large crops with sample size 5
CVs jarge 1 @bout 40% (temporary estimate)

136

Sampling

« Consideration of the spread and variability of
the residues helps to avoid misleading
interpretations of small differences or drawing

definite conclusions from a single calculated
value.

« Careful attention to the details of sampling is
essential if representative samples are to be
obtained.

Preparation of the analytical
sample

» The preparation of the analytical sample from
which the analytical portion is withdrawn
consists of two distinct procedures: sample
preparation and sample processing.

e Sample preparation and processing must be
carried out according to the aim of analysis.

» For instance, to provide data for the estimation
of maximum residue limits, the Codex
Alimentarius Commission specifies the portion of
commodities to which Maximum Residue Limits
(MRLs) apply.
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Sample preparation

According to the Codex Alimentarius, sample preparation
is the procedure used, if required, to convert the laboratory
sample into the analytical sample by removal of parts (soil,
stones, bones...) not to be analysed.

For instance:

— for lettuce: remove dirty and withered leaves

— for oranges: remove leaves and stems

The method of sample preparation may be the source of
substantial systematic and random errors, which
cannot be estimated.

However, it is possible to maintain this uncertainty
component to a minimum level by strictly following
sample preparation procedures, as described in the
relevant standard operating procedures (SOPs)
attached to the study plan.

FREPARATION, HANDLING AND STORAGE OF SAMPLES

@ W <o

CD D >

Cutting representative portions of large crops

Homogenisation

Homogenisation implies a mechanical size
reduction with suitable equipment, like
mincing machines, choppers, blenders, or
grinders.

If available, it is advisable to add dry-ice
during homogenisation in order to improve
the efficiency of sample processing, while
reducing the risk of thermal degradation of
pesticides. The homogenisation in the

RIS AR E

The sampling constant (KS) is fhe

(W)of a single increment that must-t
withdrawn from a well-mixed material to hold
the relative sampling (withdrawing and
processing) uncertainty to 1% with 68% level
of confidence

analytical portion (g)

presence of dry-ice produces a fine powder, [\ J K S =Wx CVSP
which is easy to mix
Apple samples Confidence intervals
60.0
45
40T aTypKsl
500 arinks
4 Ks fresh, P-ch (17.4 kg) B e
u Ks frozen+dry-ice, P-ch (6.6 kg) 2
§ w00 K freshedry-ice, P-ch (2.5 kg) omgenization carrried |
g o Ksfresh, S-ch (1.6 kg) El processor
g 30.0 s
é 15
3 Homogenization carried out
‘; 10 b with the Stephan choprer
3 200
To b ] l
100 0 8 8 8 8 S = < L
00 ! ! ! ! ! ! ! R £ £ £ & ; 8 s
5 25 45 65 85 105 125 145 g g £ H
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Uncertainty components:

The uncertainty of the analytical result comprises:

Sk =5 P+lsgp Po(s, P

The expression can be modified to incorporate any
additional stages

The efficiency and uncertainty of sample processing
can be tested utilising the “sampling constant”, Kg

Stability of residues

eSystematic studies revealed substantial decrease (40-
70%) of the concentration of several analytes (captan,
captafol, folpet, chorothalonil, dichlofluanid) during processing at
ambient T

nThe extent of loss was dependent on both pesticide and
commodity, and even among varieties

vRecent study on stability of residues during cryogenic
processing :
u94 of 106 pesticides tested were stable
mlosses of several pesticides -bitertanol (95%), heptenophos (50%),
isophenphos (40%), and tolylfluanid (48%)- reported at T, did not
occur during cryogenic processing
uStill needs to be demonstrated that has no detrimental effect on
some pesticides

Extraction of pesticide residues
and metabolites
o RATEAHTT RS RS , WS H AR AT
RO B R
o ZHEET, LR R

« different extraction liquids (solvents),
» extraction equipment

» and the importance of determining extraction efficiency
and method recovery.

« Filtration and concentration of the sample extracts

iic [ A7 2 A 50 A+ 1 A

MARFEA L. preparation of the samples,
homogenization, extraction, clean-up and injection into the
adequate equipment for chromatographic separation and
measurement.

W5E BN B AH E JZEGLPEK . The uncertainty of
each step of the analytical procedure can also be
determined.

Radiolabeled pesticides can help:

TSGR AR EU % check the analytical recovery of
residues,

WEFE5% B YR R E 1 check the stability of residues, and
WFST R ICERAE (AN H 2 1 estimate the uncertainty of
processes.

Estimation of the uncertainty of
processes

- Processed matrix:

residue distribution may
be less homogencous
than expected.

A NN

ry

E I

Homogencity of sample processing:

When the analytical portions are taken, the
amount of residue present is variable. Estimating
the uncertainty of sample processing may be
addressed with 4C standards.

2R TR

25



AR 295 B S TR i R LT s

Fhik HFEHR

ZEffg . BEEn. thid

BE rtigE. HEER. Ee%. F
aEEMEY EQA. B S905. S
AL S |k, . B2

REH Bk, BrAfTEdD

73 BEE. {E¥EE. ZeESF

A S . SRECE. CE_FERE. MmEkEw

HE HERAD

1940's- Analysis of Organochlorine
Insecticide Residues in foods:
MULTIRESIDUE METHODS

Mills, P.A. et al. (195%) J. Assoc. Off. Agric.
Chem. 42, 734-740
Mills, P.A., Onley, J.H., & Gaither, R.A. (1963)
J. Aszoc. Off. Agric. Chem. 46, 1846-191

Mills J57% (1960s)

Pk (EW, ASrT5%)
1 ZMER (M. oK H<T5%
Kt

v 2 il

L 4 . hJ - L .
0% Z.ak 15% 2.6 50% 7.8
LEEe LR LRy HiE R
AQAC and PAM PCBs # || =
-_-Hef.:;.' d i}

K2y PIE

25 p {it Fig] p i
g il 0.73 ERR 0.23
i 0.55 ZH AR 0.15
FEWMEE 041 =LA 0.10
p,p-DDT  0.38 P& 311 0.044
HREE 033 LinEE 0.042
AR 0.29 G Sl 0.022
TR 0.28 {RIRE 0.008
CEP AL TRER )

DAL AR LR (0PI ASHIS 0P 5 L T R 254715 1
PER IO EC A 915K 2596 16 T BB 106 Sati . 248,
p+g=1.

Cleanup of organochlorines in the
acetonitrile extract mr—am

b
LIQUID-LIQUID EXTRACTION |
MeCN + H,O0 «— Hexane
| -

peolar compounds«——pesticides

followed by

Florisil column cleanup
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cLeanup oF POLAR

ORGANOPHOSPHATES IN AN
ACETONITRILE EXTRACT?

MeCN + H;O+«— Hexans

Florisil® column cleanup

Acetonitrile extract- Salting Out

(areen beans)
J-ﬂ-‘.,%

'\'H"“rllr'n:ll

ACETONITRILE (7% H;0)

AQUEQUS

Schanck ab al, (2082) 1. ASAC Int. 85, 11771180

Acetone extract- Salting Out
ACETONE (18% H;0)

[JAdd MeCl,, PE & NaCl (Luke)

JAdd EtOAc + c-Hexane

JAdd NaCl+Fructose+MgsSO, &
Lazeotrope (LIB 4178)

[second salt out (FEDSO Fast easy Double Salf out)
Luke =tal {1781] 1 Amoc. Of. &gl Them 64 1187-11%3
Specht et al (1733 Feezenius ). Anal Chem. 353, 183.1%0
Luke =fal FDA& LB 4178
Foenchild 24 ol FDiA UB fin prss)

JHPIR S TR OK A SR, U
TPPEIUBUE, A T ERAKERR =
SCTPE AT RS I T, I P 4
[ 22 ZSUBE AL e, VT T R
10% A /AT RS, AR - ORI R
DA AR 6 BN AT DL o 2 L LA
HC18/MEAL, A RN AT R
Ao

Extraction sclvents used by Govt.
Regulatery Agencies

[ FDA-ccetone

[l CA CDFA-acetonitrile
[ FL FDOACS-acetonitrile
[ Canada-acetonitrile

I Sweden-ethyl acetate
[ Metheriands-acetone
[ China-acetonitrile

ACETONITRILE:
1 EASY TO SALT OUT
0 Difficult to evaporate

ACETONE:
0 Difficult TO SALT QUT
I Easy evaporate

1 Not compatible with
Hall, NPD

Ethyl Acetat
T Compatible with LC/MS yi Aceldate

0 Immiscible with H,0
I Very clean extracts

T will extract LIPIDS (GPC
cleanup commonly vsed)

27



Schenck-oleum(]

CHy
N%va

[ Combinaticn petroleum sther, f;

acetone and acetonitrile  —
[ Id=al 8P = ——

0 Analytes lost: none i —

SAMPLE CLEANUP-POLAR OP’s
1970's-1980's

Packed column GC
Selective detectors

NO CLEANUP 'g

SPE Cleanup for pesticides

:CDFA{I?N] ci18
cleanup of MeCN

extracts (Lee ef al. (1971) Frezenius
J Anal Chem. 33%, 374-383;

1 FDA (1993-Luke Il) C18+ g

SAX+PSA cleanup of

acetone extracts (coms e —
al. (19%3) Rapid Commun. Mass Specirom.

7. 1070-1074; PAMN 302E7CE

SPE cleanup of
sample matrix

lc-18 Fats, waxes, pigments
[ ccs Pigments, sterols
I PSA, NH- Fatty acids, other acids

Proteins
Sugars (agqueous phase)

SPE CLEANUP
Fruits & Vegetables

EATTY ACIDS: mg/100 g
Lima beans 420 mg
Grapes 102 mg
Apples 120 mg

Ll > 1000 ppm fatty acids
L Interfering ions-MSD detectors
L Confribute to matrix effects

SPE : typel
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SPE- type Il

HERERAH

Silica &ERE 0ODS C18-N (Non-endcap) 0DS C18 (Endcap)
. !
S—OH \,S»—O— i—(CH)yyCH; \s.'—o—lrl—(m,},,m,
g g | g
Si=OH Si—OH Si—0—Si(CH,),
M SR SAX BIABTFLH SCX WM TR

\ | w .l ) y = —
d}I—O—TI—{CHJ|NH, ds.—o— i—(CH N (CH ) C1 6‘*1-—“.&;{1‘]' so.H

Si—OH 5i-0H oM
/ / y

=REEHPLCH I 752 2 [E AHZEEYL
(SPE) ¥

o RFEH S A ZBRTR- L BRI, ST

A5 Y RS BORE VR0 P T ke

5

o PBHES FASHR AT A R : RS iﬁ%%m

BREARREIUR:, 3Lk TR Ak ) SR

W LRI R Y

HIEBLE 2 HIMAL10mML 1% =5 ZBR%H

2mL S5%REFR AT, 55, B A 20408, 8000rpm
B0 107350,

A L W NS AT BV A T PH T [ AR AR

IkE ( PCX, 60mg/3mL) ,

YA HI3mMLK, 3mLF R, T, £

e

B Ja IsmL 5% &AL IR (VIV) -, Bk i
W, S50CHESMRT, MimLshHES, 0.45u mjE
3 9 JE R s AU

REPE Mg ( PAX) 7E
= RF N A N H

o H15.0g2 9 & T25mLz s, A
0.1mol/L £hfR10mL, A 6% Ik /K17
3.0mL, EAERIHE FA#MEL.0g

(Cleanert PAX) , H0.1mol/lL IR ERE
25mL, JEJiEPEZ2min, 8000 r/min L
5min, HU E3F#00.45 v mt gl S 3 A
G307

California Department of Food and Agriculture
Multi-Residue Method

* Three PDP laboratories (California, Texas, and
Washington) use MRM CDFA method:

« Fifty grams of homogenized sample is extracted with

acetonitrile. Sodium chloride is added to the
sample/acetonitrile mixture and agitated. All samples are

subjected to an initial C-18 solid phase extraction (SPE)
clean-up step. The acetonitrile is evaporated

from one aliquot of each sample, which is reconstituted
with acetone for organophosphate analysis.

Additional aliquots are cleaned up using florisil or
aminopropyl SPE columns depending on the type of

compound or the instrumental analysis to be conducted.
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Canada method QuUEChERS 5 (2003-)

« Arepresentative sample is blended with acetonitrile and
sodium chloride followed by separation of the 2 layers by
centrifugation.

* An aliquot of the acetonitrile phase is concentrated, and
cleaned up on an Envi-Carb SPE cartridge which is
connected in series with an aminopropyl Sep-Pak.

« The pesticides are eluted from the cleanup column with
acetonitrile:toluene 3:1. The eluant is concentrated,
solvent exchanged, and split for analysis by GC/MSD for
the GC amenable pesticides, and the carbamates by
HPLC with post-column derivitization and fluorescence
detection

*Eastern Regional Research Center in Wyndmoor, Pennsylvania by Michelangelo Anag

630 Lemomay 7 as.: Joussial of AOAC Inmissanonias Vol £, No, 2, 2008

Dispersive-SPE

* Why use an SPE apparatus for “chemical filtration?”

RESIDUES AMD TRACE ELEMENTS

Evaluation of Two Fast and Easy Methods for Pesticide Residue

» Dispersive-SPE involves the mixing of the sorbent e : 5
Analysis in Fatty Food Matrixes

with the extract in a mini-centrifuge tube to

retain matrix interferants, but not analytes. Sty ] Lanona' snd Karese Mirom,
U8 Depart iculture, Agricultural Research Service, Fastern Regional Research Center, 600 E. Mermaid Ln
Wyndimoor, |
Sios Joss Yoy

National Vieterinary Rescarch and Cruarantine Service, Ministry of Agriculeure and Forestry, 450 Anvang f-gong Mamangu

TEa IO T=E Any 430824, Republic of Korea
. e ] iy
’ﬁ § ? 3 = 1] 2 == Two rapid methods of sample and gave 27 + 1% recovery (n = 6)
analysis of fatty foods (e.g.. milk, eggs, and In avecado (15% fat) with a <10 ng/g limit of
avocado) were and for X2
' pesticide residues representing a wide range of
physicochemical properties. One method, dubbed
' ' ' ' the quick, easy, cheap, effective, rugged, and safe
= B =5 (GuECHERS) method for pesticide residue
= I_i analysis, entailed extraction of 15 g sample with

QUEChERSJ7 VA 7E AR a2 & it v (1 3 H
b BF = W2 A
o P NEA L R AL [Soevee [ wash | wae BTN 2% 58 5 1 Bk
PR, XK E 59 109 ‘ Py ———
E’QTE\E E,:Jiqé lillllil Dried fruits 5¢ 75¢g o ST o
(<80%) ’ (j:;l{':EXZ Fruits and vegetables % 200
%%E% Ak LMRiE oy e ater " :
B0 HOK I B A A ¢
F10mL, FAbHE K g
HEANFI25% LA (4] | Frus and vegetables = “
/ﬁ\% JF% &%ﬁﬁ;\\fﬁ% content 109 Xg ° éﬁ;}“ M S et 000,00 g0
B R bR pliae - ** R
H‘—L ° 9&
Honey K
59 109 R IaB RN Y Ty AR VR0
Spices , o (A VE B 5 IO AR el IS AE il R (B)/té%%)fﬂﬂhbﬂ{%})“
’ ¢ ) 57 AL B B R 550 i 1




I S19 757

[ — 8 i ANacl |
| HZmZRET IR |

BRI |

(A B R AT LA B |

AR

AR A |

ez 'i\l_ht i

- . r 1
[nPo | [FPOFPD| [MsD| | _"ra—;;wj;'ﬁ =i
[ it | [ B

[EcD |

NEAGPC k2

wmiE Chlormedquat FREE Idetiram
s Diquat (R IMorfamaquat
ERIE Dodine RN MNabam
Vi Ethirirnol TE Paracuat
TR Ioncozeb FEMRTRE  Propinek
g Maneb WA Zineb
S (P&

IR EER Metham-sodium [EES Ziram
B

BREMIERE  Methylmestiram

[eco]
FEPIRIEE bl T
By Kt FEYIRIE S 44 B
(g/100g)
5 AEE AR TR Bk, S
BEHIESE HME WEZE A EWE O HEE BRE  ANR TENER AMEER FHESE RS RS
10 WYL B CGEAD AT, ST, H il 0 3 B
75 L L
80 BIEHEK. DRH. W, A RER i we s e T
- SN TN T N NN NN i | ows Toko o
@I\ £13
S K WA TS HPERN. T SRR W
90 N NS RN AN BN N 2 N
B0 Frk. R (D o A
95 FE. FOUR B b SRR AR, YT, M. &
i
&4 Gy T | Hikat FsE
2= CH % N PN TSN SN,
SALA | chlomequat 35449 | Voo | ETHRAmMESET B 0.1% T MKV R- TR, 20%:80%
T % B SR e YA e
i e 1a056 PR (R WA AT B
A : (e min % m/z ev
. 122.1>58.2 30
%% | Paclobutrazol | 293.79 z’:‘/“}g:*m’f' I s 0476 100 122.1>63.1 20
S 114.1>98.1 30
4757 | Uniconazole | 291.8 TE P A1 FROE LR #iiig  0.477 130 114.1>58.1 30
- LM 0767 120 Y 20
AL . 294.1>125
ZJ5F) |ethephon | 14450 0 | PHILL F RIS R T zz
CICHCH,—P—0H Hﬁ , o .1>70.
b :mgffgﬁkﬂjzﬁ Kk 0.946 110 20215433 %0
ST | flumetralin | 421.7 (___‘E:-.: 250°C A F AR it &K 0.608 110 167.1>83.0 20
- - TR 2.2 80 422.1>143 20
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+E5 MRV Frag=80.0V OD@200 (421> 1430) (2

A% HIREBRHE (i 2ZRSD%

W5y 7K Tmglkg

SR J / \ o i R i
- . - N ] ol 0.01 818 9.3 41 49
G »mﬁafmwon@'wu >7@d 0.02 912 981 52 09
2 (3 \ 0.04 88.8 945 29 31
/ N N N
—_————e P 0.005 825 89.6 75 102
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! -
Z‘%*ﬂ)ﬂﬂ +ESl MRM Frag=110.0v QD@20.0 (167.1 > 83.0) 02d 0.01 85.4 90.1 17 49
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J 0.005 927 8.7 65 47
B VP00V D@ (21> 58 2 K
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J . 0.04 9.9 928 29 125
o _— Ji A 05 508 229 2.9 5.1
X101 +ES NRVIFiag=1200V OD@800 (1141 > 8 1) 02 CARF)
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el 4 J A 7 796 6.9 58
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04 %l 200 99 a

KT 2 ik
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o KRG FRAR Y, W SEhr AR
1o

e -Pan C.

Characteristic parameters of a method

« Specificity
- show that the detected signal is due to the analyte
« Analytical Range
* Recovery
- through extraction, clean-up, derivatisation and
measurement
 Calibration range for determination of analyte
e LD and LOQ

Characteristic parameters of a method

Reporting Limit, LCL,

« Lowest calibrated level is the lowest concentration of analyte
detected and measured in calibration of the detection system. It
may be expressed as a solution concentration or as a mass ratio in

the test sample and must not include the contribution from the blank.

Analyte stability

in standard solutions, sample extracts,

« during sample storage, sample processing
« Extraction efficiency,

* Homogeneity of analytical sample.

4 CACHE L 20004F i 55 2 A% Part1
“GUIDELINES ON GOOD LABORATORY
PRACTICE IN PESTICIDE RESIDUE ANALYSIS”

o 4.7.2. X T OB EMRLSIE Y B, BN
LPLW] LUsg SCAMRLI—#545o A T 23 5

X3 K AR LA T R
* MRL (mg/kg) LPL(mg/kg)
e 58 K+5 5
« 0.5%] 5 0.1%0.5
» 0.05%0.5 0.02#0.1
« /hF0.05 0.5XMRL

* MRLGE T BIE, LPLUHS
KF-o
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Criteria of within laboratory

repeatability, reproducibility and

trueness for analysis of

pesticide residues and veterinary drugs

Concentration Repeatability | Reproducibility | Trueness'
mg/kg CVa% | CV% | CV% | CV % Mean
% recovery

<0.001 35 36 53 54 50-120
>0.001<0.01 30 32 45 46 60-120
>0.01<01 20 22 32 34 70-120
>0.1<1 15 18 23 25 70-110
>1 10 14 16 19 70-110

ICS 03,120, 30
A4

GB
ot KBS 36 R TR S b

GB/T 6379.1—2004/150 5725-1.1994
AR GB/T 6379— 1986
GR/T 117921985

NEFAZSERVERE(EMESHEZE
F1#E . BUEEX

Accuracy(trueness and precision)of measurement methods and results—
Part 1:General principles and definitions

(150 5725-1,;1984,10T)

Ao AAIE T B

GCMS
LCMS
MSMS
SPR? g, Jodi

incorrectly identified or false
positive results; False negative

« In pesticide analysis, analytes in samples are
often incorrectly identified or false positive
results are reported. This may be due to:

« the presence of natural co-extractives or
other contaminants, which "mimic" the
characteristics of some pesticides, or the
lack of proper confirmation of the analyte
identity.

« False negative: LOD fit for purpose?

Retention time

GLC analysis
Mass spectrometer

HPLC and LC-MS/MS analysis
Derivatisation

TLC analysis
Determination criteria

ELISA

Derivatisation

EUX B H U 77 ¥ F R

>R S RS E S A
N, /DA VORI A KT
ST RIEN10%. MRS T & TIETES
22 R R AN S =10%, it
FEIEN -

> PR WLy v e R
> 96/23/ECH5 4 Hi % | A4l 43
> 96/23/ECHR A I3 1 B4L 31}

5l 5
o5

I
\
1
N
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X BRI 7 I IR B SR

» TR SHE T, AL >3
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MSER ERRTIRIA RN TR ERAR VRS At &
- EI-GC-MS CI-GC-MS. GC-MSs"
RSP i 10 CHISE LC-MS. LC-MSn
LRMSEETF 0 CHAD
+10% +20%
LR-MS"FEF 15
HRMS 20 +15% +25%
HR-MSBEE ¥ 2.0 +20% +30%
HR-MS" T BT 25 +50% +50%
of At AFAE 73 R Bk Hof FABIE Jr ik IR B SR

— WX+ B AMER (RE®WR

= XT A AU AU

- LC & GC 7 IRF 2%

o LCH 44 UVIVISE 2%

* LCii 9 et s

« 2-D HPTLC## 434 UV/IVIS

— T B AYFIEH (BRRAWRD
=0T A AT LA
o GC-ECD (H = ARAS AR 1) 2335 4)

o LC-BGllsE (2 BiANIR] A il 7)1 BSH — A E J7
%)

* LC-1f UVIVIS FLIBK: (2 FhoAS [ B €316 43 g s 2 — o
METTE)

Quality control for pesticide
residue analysis: 1/2

Sample handling
Sampling
Sample transportation
Samples at laboratory
Sample storage

Pesticide standards
Stock and working standards

Extraction

Contamination

Interference

Control instrumental analysis
Dead volume peak shape test
Solvent peak shape test
System suitability tests (SSTs)

Quality control for pesticide residue analysis: 2/2

» Analytical calibration

Matrix effects

Analytical methods and recovery determinations
Spike or Recovery samples
Duplicate analysis
Recovery determination
Blind samples

Proficiency testing

Confirmation of results

Reporting of results

Tools for IQC

QC activities
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Sample storage

During the storage in the laboratory, the
samples must be protected against physical,
chemical and mechanical influence, which can
lead to changes in the samples and
consequently to the analytes.

Examples are:

— air oxidation or other chemical influence,

— evaporation of water and other volatile components,
— enzymatic degradation,

— microbial activity,

— pollution from the container.

Extraction

 Analytical portions should be disintegrated
thoroughly before or during extraction to
maximise extraction efficiency.

e Over-heating during extraction must be
avoided to minimise solvent or pesticide
losses. Temperature, pH, etc., must be
controlled if they are known to affect
extraction efficiency and/or pesticide
stability.

System suitability tests (SSTs)

To verify the applicability of the chromatographic
system to sample analysis or to reveal
degradation in system performance, a system
suitability test mixture (SST) is periodically
injected In the chromatographic system. The
SST mixture contains a series of compounds
that have a range of functional groups and

GC SST mixture for NPD, FPD, PFPD and MS

EPTC Neff, Sensitivity, Selectivity S to
C (for PFPD)

Propoxur Inertness

Tributylphosphate (TBP) Sensitivity, Selectivity P to C

selected characteristics. For multiresidue Dimethoate Asymmetry
analysis of pesticides the test mixture should
contain pest|C|des covering the retention time Pirimicarb Sensitivity, Selectivity N to C
range of the compounds that are analysed.
Chlorpyrifos methyl Resolution with parathion methyl
Parathion methyl Resolution with chlorpyrifos
o NPD SST
Carbaryl Inertness
Optimized NPD SST
Chlorpyrifos ethyl Reference for RRTs
Quinalphos Resolution with methidathion
| A
Methidathion Resolution with quinalphos
NPD SST after injection of
Hydrocarbon Selectivity 40 sample extract
Phosalone Neff, RRT
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Change of peak shape and
RRT

1 EPTC 1- peak shape after the system
3 maintenance;
4 RRT Asym sxtFacegt‘er injection of 20 sample
1 0.403 0.92 3 — after injection of 40 sample
2 0.403 1.01 extracts
3 0.402 0.95
1 Chlorpyrifos Ethyl
2 Asym
3 1.21
1.22
1.60 .
Dimethoate
[ RRT Asym
| 1 0.690 1.56
2 0.691 1.82

¢ 3 0.708 3.33

Variation of P selectivity to carbon and MDQ of P in
TBP during 3 year period

Bead replaced, optimised

—== Selectivity P/C.(TBP)
—— MDQ P (TBP)

MDQ P (TBP)
14

Selectivity P/C (TBP)
900000

800000 4 15
700000

600000 t
500000 08
400000 | 06
300000 4 0.4
200000

100000 0.2

]

Date

Calibration: Matrix enhancement effect

Figure 3. Fenvalerate calibration plot in isooctane and lettuce matrix matched
calibration solution measure with ECD.
1200000
GC resporse

1000000

800000 -

600000 -

400000 -

200000 - Fenvalerate concentration, ng/ml

0 T T T T T 1
0 20 40 60 80 100 120
io —=—0.08 ——0.12 =025

B K N

i

Tools Tor TQT

Control charts

Control charting is a suitable way of documenting IQC
in analytical laboratories: it is used to monitor the
stability of the measurement process and the
analytical performance over time. A control chart is a
graphical plot of test results with respect to time or
sequence of measurements, with established limits
(upper and lower action/warning limits). A procedure is
in statistical control when results consistently fall
within the established control limits.

Control charts can be of different types:
— Charts for mean values

— Charts for individual values

— Charts for ranges

Figure 11. Location of the 491 recovery data obtained with 77 active ingredirts in 23 commodities during tfree years
onsanples of high water & chloropiyil cotent

Y (o6
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Internal quality control

» Re-analyse regularly analytical portions of positive samples.

Cmax_Cmin =CD= 28CV Ltyp ﬁ

For 2 replicates

Cmax_Cmin = CD:3'3C:VLtypﬁ

For 3 replicates

TIP: Don't ignore the r and R value
of the GB standards for methods

Summary of most commonly used
QC activities

* Analysis of reagent blank

» Analysis of blank samples

* Duplicate analysis

» System suitability tests

» Spike or Recovery samples

« Efficient use of control charts
* Blind samples

» Participation in collaborative studies,
proficiency tests

AT E R B AR
1, )14 R B BAR R

X= AverageofXi + — ————————

Uncertainty and MRL compliance limits

Figure 1 A it of Compliance with an Upper Limit
Upper & A
Limnit \[

N4

vn
27 ﬁj\fﬁ?ﬁ%fiﬁﬂmﬁﬁ]ﬂ?fﬁ, Eﬂfi@%ﬁj\*ﬁﬁf‘] 0] i ity v}
N 2 2, esult minus. st Above: E=SLIE Deiow =Sl il
PR ZE R AL e KN Sopanes. et ot
uncertainty within wathan LNCE
above fmil expanded expanded ety limil
. . unceriz unceriaing
X=Xi + U what's the meaning of U? préy e
Interpretation with expanded uncertainty 2007:v1
U=k* Uc(v)

MRLHE 132 5 0 2%

ESUEY S

0.7

[ Primary samples
06+ 4--------------- ) -
—a— Composite samples

o

0.4 1

0.3

Relative frequency

0.2 1

0.1 1

04
00 05 09 14 18 23 27 32 36 41 45

Midpoint [mg/kg]

37



)

r IEE
g e
‘?kt.—. ok

Supervised trials

g0~
"}Qﬁ\_

The highest residue value in a set of @

supervised trials is typically 3-4 times
the median, but may be more than 10
times the median.

Risk analysis: pesticide residues. Beijing 27-29 April 2009

X AR 245k B R R M e i

o BBEAE RUFANAE JEF B R, MRIGFET24 00
B, BG4t N 95 % AR 255k B o A ks
MEF5 AR AL R

o A, 95%AMEEF190% 1] &= /K F N MRLW
KF5Rm, HIRM<0.2MRL, A4 0] LIFHE
— R RZH X R P AN bR, (Rm:
Bk v )

o TR H XA R R 205 R R R T
MRL?

Number of samples required to estimate the upper tolerance limit of a distribution
free population with [3, probability and fi, confidence.«

ﬁpd f,=0.90- f,=10.954 f,=0.99 o
0.90- 22e 290 440 o
0.950 454 59: 90s 5
0.99- 230- 2990 459« o
0.999. 23020 20954 46030 5

BSE: JnZ= K1 A i th 21 5€ &

o I ML98SAELE S R HLG , QOEACHT K il —
A, SUBRW R PR

o INEERT19934FEAE Pl 44 41 e it e B 1 o A 1), 3 sk
Ao NTEEE T, 2 5 AR Ml Ak B 4 )L 19824 3|
19904 HIA] BT MUE R 3t T 194, 33633k, 19964,
B KAt As b MBEEBE 2R Y. 200345 H, B4 &
LB BIA - A i A S 151

2004412 H29H & —4F 2 i) 454 36 1 B A IR A
BSE{ASGHLIX

B4 ML, HABE IR0, SEE2E, g
R3ikL.

Export H} 1R &b 194

Codex MRLIf172 X: Maximun residue concentration,
which may occur in a bulk sample taking according to
Codex Sampling Procedure.

Comply Test: i FHE N A — i B il i AE A
(95%, polulation) 7E—&MEE/KT (95%) At
MRL

B BRI AN R B 1E) R

B e il T, a9 % MAEA, 99% HigsK
.

AR i e AR R MRL )

N N
|'ﬂ i@i E':J I% Codex MRLFJ5& X.:  Maximun residue concentration,
which may occur in a bulk sample taking according to Codex Sampling Procedure.

1) R orRmin —> KTMRL?

2) residue [1& X fibulk sample
~ " Rm=R -C."kR CV,,"E"
n MRL+C,
1_kCpr
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[ AR it 7 B MRL A B

99 1100

200 g Increments 2009

e |
I Bulk Sample, 20 kg (>5 kQ) I

BOSRFES ST |

[ PN AR P 2 15 o MR L) A KT
MRS, 5 OANE:

1) R orRmin —=> KFMRL?

2) residue {15 X $Ebulk sample
—— =) LE WA R IORE R AN

Rn=R ~C:~kR CV

_ MRL+C,
1-kCV,,

e S FE) 4
R=1.2mg/kg, MRL=1mg/kg

» Example: MRL=1mg/kg; Raverage=1.2mg/kg
(n=20) , CVI=14%, Q—euqal to 100%,
Cb=0.05mg/kg, #.1195% confidence limit(2.5%
of the cases)

* Rmin=0.69mg/kg;
* Rmax=1.7mg/kg

¢ where Rmin_<mrl, and R or Rmax> MRL

gE R LR (EHMRL)

* R>MRL (R min > MRL)
* R = MRL ( between)
* R<MRL (R max < MRL)

o WUORHIGE T, il A I g I EL
HH I

Q: JMERA or 2

e #fl: R1=1.71mg/kg, R2=1.18mg/kg,
¢ CD=(0*s=1.96*1.445*0.314=1.34
¢ R1-R2< CD, - reproducibility is ok!
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Internal quality control

» Re-analyse regularly analytical portions of positive samples.

Cmax_Cmin =CD = 28CV Ltypﬁ

Significance limits { (:{_ ) far the differences between the mean of a sample and a
¥

hypathetical mean

Significance limits? for the difference between the meanofa
sample and a hypothelical mean »

iop

Testyuatie
1

Kyliathe

Wz

[RUE]

For 2 replicates i ]
i ETTT R B T T
| e 30
— | 229 288
—_ = = | 1,32 ],59:
Cmax Cmin Ch 33CV Ltyp R i %3% .}3;
0.5 1K 3}
‘ 0,30 | 0,57
For 3 replicates 0ds | 00
R3=3.1 mg/kg, R averge=1.96 (n=3), R max=3.1, Rmin=1.18
Q critical=1.304, Q calc=1.347
= [ NRIRNA
2 Export H R & T 1,000 kg
1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 [ 1 1 1 1 1
» Codex MRL¥J%E X: Maximun residue concentration, : : : : L : ! : : :
which may occur in a bulk sample taking according to 1 0C 8
Codex Sampling Procedure. 112181 ¢ ¢ 4 1 ¢ 1 1991100
- Comply Test: th [IER %A — R L0 B A 2009 Increments 200 g
(95%, polulation) 7E—&MEE/KT (95%) At
MRL
o TEEBEURE R 2 B R
o HETREGIE TRE, ME9% IIFEA, 99% HAE/K
T,
o . CVgh Vgl | CV% | CV%
Precision of Residue Data
I NGIEIEE TN N 94 56 025 | el12
U5 AE 71 23 10 75
e(field-to-field 81 *10 *25 85
2 s SREAEL BRI | TR
evariation) 81 *10 *10 82
I EAR R KA 40 56 25 73
«40 23 25 52
SR .29 805 .0.037-2.53 | +0.01-2.4 | +83 «(within field +40 -8 «16 44
evariation) *40 *10 *10 42
e .18 279 «0.028-14.3 | +0.015- | <82
14.5 10 5 *10 12
FUNRLEY) +30 56 25 68

AR L5k B AEAN TR TR] B0 70 A B
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Ruw=R+kCV R=RU+kCV ) =Re

s % /t"“ )5k B A3 AT I 2 S . i

‘H_:jfﬁsoazto% e l&%i%%& e 28130%1 ,ﬁrﬁ\ Factors () for calculating Rmax

HOPEAGENE (10—20%) . NI [ HUREJE AT () Noof|  kfor CVg

FEAR, HAK RS 2L & AN 5 LR IRRE . REACBI & FI4) BT samples|  one-

T (E33— 44% 2 1), sidor 0.306‘ 0.33\ 0.44\ 0.46‘ 0.51

o FIF AL B B ) P B 40 S R S S BT b,=|  @=(1+kCVg) for calculation of R,

G, BT R A R R LY, VR 095b

B AL 105 A A0S TR, [ IS AR ] P [ R

TR REAR . Y A o 3 T B 7 R e =095

g e T Py F il

rrmﬁﬁ%;%@mwsﬂ B A B AU, X 3| 7.65 33| 353 44| 45| 49

KT IR A 78R 10) BRI S R 2 1 12

30% L[, MRAEREA GEAZHNS) , Ao B AR 5| 4.203 23| 239 2.8 2.9 3.1

JEA /D H40% .
7| 3.399 20/ 212 25| 256 2.7
9| 3.031 1.9| 2.00 2.3 2.4 2.5
12 18| 1.90 2.2 2.3 2.4

Table A2.1 one-sided tolerance factors for tolerance intervals
for normal distributions (=%, X + kshor (¥ - ky, %) i”' o ﬁ EJ:EEV\’E[EEQ ﬁ iﬁﬁ $ ﬂ” E
b fe[v-0%] Ll

.60 o0.90

70.38 103.0
10, .00

Number of samples required to estimate the upper tolerance limit of a distribution
free population with [3, probability and f, confidence.«

[ f,=0.90- f,=10.954 f,=0.99 3
0.90- 22e 290 440 o
0.95¢ 45¢ 592 90 Lo
0.99- 2300 299 459, B
0.999. 23020 20954 46030 o

IF R(average)< MRL/ y, LOT
accepted

« Examples:

« 2 replicates, CV 0.33, R ave< 1/9.7 MRL;
95% polulation

* 7 replicates, R ave < 0.47 MRL for 95% fp,
or 0.32MRL for 99% Bp.

T T

« REMRL=5mg/kg; FALFEA LA 10, WE7
W F¥J5% B 4.053; SD=0.15; %LU E, A
W e 1 i 2

* Solution: REAEAAMIK TR 700 0 ES 5
i, 115599 %polulation, 95% & 157K T IRmax

 Rmax=Raverage+kXCV X Raverage

=6.87mg/kg

* Remember: CV"2=CVs"2+CVsp"2+CVr"2

« Conclusion: Not in any case
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INGEL MRL )5 9] B

o ITAE RS R R T MRL?

QuAB B W5 HEAN 7 it v AR 24k B
1.1mg/kg, MRL }1mg/kg, & 75 k52

Solutions:  H L1702 BN 2% 77 5 2

5 [EPrCCPRIVE Sl ke s 5 it Jig

o PR B AR 2R RS A2 il
a1
o thH, P44, 201044 H19H-241H

5.1 & K5k HE ﬁﬁﬁfgﬁﬁﬁﬁﬁﬂﬁi@%

o 2009 IMPREREEAF FINAFTATHE %,
HABNMRAME BB RNREREENES
TR CCPRIZALAMN T 598 o

o WA K F X FFOECD MRLIE HH 25 1T
RAIMPRYS HLAE I %42, I AL kR
IMPRIFIME L, BIMRLAR (I PPAS A BEAUAK ¢

Hara M A g 5 st &

OECD MRL & #s3i H I — M fa
S

. GRPBAB AT
i\’ ﬁh& e SRl
& . CEBLEER R M ERHE

EEPNHIE N eI

o BN R AE KB A TR B 0 JE A
AR R . A AT IMRL
JERNE (el

o BN REHLEMHMOECD R i [EH B
HIRE, JF A9 J7(CCPR, JMPR,

| EESAY MR Bl il ze 4R A Rl

201072 A TAE AR

1. W HEIRE R PG ERAR RS
2. FEIMRLE M LR 350 S48 2 B Bk ME:
—  PRME AR AR AL B KRR A B AR WU
— “PMEEIRES P R, HARTUMER
BAMTESRIE/ME, DR R EIRZER REME
T0.5 IETLOQKIE B ER T R&N AEA: HBERT
IR T HAEE PR T LOQIIBHRE AT oy LI K/
- BRREERRERAREL TS RTHREE, URRMRL
BWHEBATRSTREREHE;

* MRL= CHAME + 4k, 3MREEBIERT, &

PR B B B R E
« MRATE, BETHEALKMRLE E LA
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100000

5IMPR VEAL g5 B Ee A

P YAl R AT U SRS TR EM
YRV R RO
IMPRL FHEREMRLER Al
TR A MRS K T

i 4
[} JMPR«%?@?‘MRL?&?FWIH g

52 5HALRZAIHE
I35 I EZ$7%%§iA

iz LA

i BRI AR 2y
?b‘?If’H’ﬂ R LAEAL $E T AR

ﬁi«%ﬁﬂc% N A
L x4l L il
AN N FHBOFILRAAE, B0 T

MRUJﬁ* 1w¢wMﬁ%
M IR 44 Ak 5 RS AU () TR

Work-sharing

IM

. R 3 AT AL
e e s o i AR

o dikk:

o PURBUERIAE ) 1G58

o ONEDRSHEVEAT RAT (S 8 -> SR 458

o GERELECVE I ] —> g LA R

o NPT R D AN E S

o PRRRZE A AR RO R A G A
o SCRRUDRAERT

OECD BEZXRFH IR GILEMBE

Gl

« TYELEERE SR
— HUART SN X AR 25 V6 R PP AR SR SCAF»
& « AL AAEAR AL o 2 T 145 AL 1) il
— VRIS 53R 3 s )
— MR AR B FIRAIER

TAEIL R i o
AR ERERK -

wR . G HRR

o FHEHR:
— P ER AT ) LA
— R DR H
- JEFURIH EA D

o OECDIEAFZE N L TR S kg 7

257

OECDE B Z# T4k
o FRBEFEERANE (2003)
o OAMRIGHEN
- TG 501: 1EY i
TG 502: ZAEAEY AR
TG 503: FK# A
TG 504: AEAEY T HOBKE CHhFS I )5 B 1A )
TG 505: é*%&ﬁ
TG 506: Wﬂz; ity ) AR 2k R AR E
TG 507: hnl 4<ann4D4<?5§§5”ﬁﬁktﬁﬁ Tl K iR
TG 508: T A S A 2 5% B o
TG 509: {4 M5
o ARSI

— BB RIE L
B B AL 20 SR I B IR
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OECD#%: B TAE:
HHMES
o FERRAEN (v RI20114F HfR)
- MRS
- MRUEMIZHHE: “MRLIFH"

OECD {4 5 45 /ify #85-7

s RRT
o« BYIRRRL I B
« R E AT EETTR

BRI TR PEAR A ST AR g k3R A

http://www.oecd.org/document/13/0,3343,
en_2649_34365_36206733_1_1 1 1,00.h
tml

BeA 5% B == /> &4 A
OECDTI 4E

- LR HIR R IMEY R RGN

URZES IR/ piES

AP HA A EZAE K E A ie A

53 FAO F # A XRH REMRLs M ey e &

7]

BFHFAOFMMZA : 955,135, 11K 5|

BREXMENBFI, EREBUTHNE:
o RIS

o IRERIES
o OIS

o BB ER I 1 v RIS

o RGN BB VF A TR A e s KR B KT
o TREEIR MG VR

o ST WAL, VLA S W 4 A

o TREIKERINVEAY.

262

FAO F#t A A R %A EMRLs M KT R

o REEFSEFH

T A 3 1 2 AT R I B W A A L A& A, B8
- S AR

- A AR

- FHEAEE

- IK-UIBI IR R IR B
- PREMRIA W T WA 244 15 P RE /KR (RS ok it e A ), S A 2
B, e eI AR L.

FAO F#t A A R &K EMRLs M KT R

70

AN A G — SRR TR
XETAEVARBITIIGT, T ARIEAED), WA, ACR, T A2, s
KR

~PRBIREE (B 1),

- RIIAES AR h A,

- IR SCR IR 5k B 2L

== AT O AT B

- I, R

- B Mhor, ROEU A AT s
- LRI

- PR A 22 5
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FAO F-# ¥ & AR %K EMRLSTFM 69 I 2R

o FEBRE (5, X AT 2T IR 30 )
- YRR AR B
- TR, GORIR P sk R A
- AR
YR % B
- SR R T

T IEAGARAR B
- A ARRUK-GUB iR R P IR
- R, TSR, IRSEAEY), B AR R, BEAE, LR

FAO F#t+ A X R # 5% & MRLs#M- #9482 R

. ﬁﬂlﬁlﬂ? RIDUT] T-VP A £ B PR 25, v i KB B R (MRLs), s
Ji B

o AEBBHIABR A P T AT ﬁénﬁﬁéﬂrw Sal FAARH) LU T AR VF
R I (e, FieE 70-

== AL FH T P 1) 5 B W RIS VR S 1 O i
- RGOk (B HRE I7i%)

AR J5: ftp://ftp.fao.org/codex/standard/en/cxg_033e.pdf

FAO F#t % 4 % R 2 5% & MRLs W49 5% R

© BERERR- (1HEJGLEE, STMR, HR
{’EH’J,?M’M’I

SRIEL (FVFIRMEZA L, 242 10 B 014%)
- 2 1 B g K By A ALM’ZEWEMKKW)\,&‘?,&
m//"%‘f"ls/\ﬁ xﬂ(’?ﬁ%u&?éﬁ(ﬂ% fie 5 HEATM

OECDJ 5 [F FH RIS 17 BB R B AR 1R 5 4

Cousitry Region USACAN EL I AUS NE Total
Number required by legislation | 24 16 z & + 24
Number with 40% reduction 14 w2 5 2 i3

OECD#AE 1 5/ )5
GAPILL (il a1, B4
P R R B

% T‘)T‘él OECD# i [H A 4 1)
HA725%) HME Pl 247E

267

FAO F#t % 4 X R 2 5% & MRLs W49 5% R

« BREEX

T Er A DA I
- AR EEE L RAAT DL M KT R AR R =1
i M I«
- AR 5k B PR/ sl AR AR AE 53 4T, 23T AR IR
TR AR ) LA L5 B A3 BT Th R AN 24 18 R mT R
T8 403 W7 45 B, BRAR 3 AT e A
- i — D Gk B A A R

268

FAO F#t % 4 % R 2 5% & MRLs W49 5% R

R ARR—RIFRAIA (GAP)

-~ GAP i [ ZOA ] FRAE AR 24 22 A0 TR0, B S B A7 082 il th 3 1
ZRIUEHTRE. GAP A TR AL A 21 p it B (R A [ A 2
;_AQ M 1 1 S e i P 580, B o P HIS RN S 7k B R 6 v 11 e P
LI\

- IMPR &A% [H DX BTN GAP

- RAE AR PR AR 40

269

FAO it % 4 X R 2 X & MRLs W49 5% R

BB U TGAPER:

o ARALREARAE ARG A R S R
o WA TR (KA AR, TR IR AR O 23 FR) € SRR
o AEIALR VSR
o ARG NE [ R £ «Zm‘ﬁ LR Iy R
o W] GAPIIRRAE N LG HERE I FRZEX 23 TT.
4 I GAP YL 1 [l i i
AR, % R

N S5
o T R AU 1 E kR Kl)&il’\]ﬁﬁ IR AL)\/JCLLL

270
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FAO F#t# A X R # K & MRLs#M 9 B 2 R

o BRI

= DI b R R R B R

- BIYA i (RAC) 28I L 5% B AT 125 4k,
B R VAL E A

residue level in processed commodity

Processing factor = residue level in raw commodity

FAO F#t+ A X R # 5% & MRLs#M- #9482 R

B BMIRE
BTV A BRA R TR e SR AN, AR AL L R (5

R CAE A,

CUHA IR A B0

B sAE ERAER (B elis EY) GAPSs)

WA A 771 GBI, A FS I B BT SRR 1R) | Bk Bk
HE A ORI,

271 272
FAO FAt% A X R &H A G MRLs Mg g2 R FAO FAt% A X R&#H A G MRLs Mg g2 R
ETFIMPRE NP MRS I I BB SR
o XPEBEAUEDNINT E AL B GRIRE, AR i, TR B AL, PHI) AR TR HAR o (ERATGHE I D) IR AH R B EOE AN B2 3 A R 1 1 [R) R sk
2. [A4] ﬂE%W,ﬂ\ﬁ%EMH’J%@'ﬁJﬁ, AR BRI AEIRAE, AL B ARAED) L,
F@}Dﬁ}ﬂﬁ’fﬁlﬂk%ﬁﬂ@ﬂl’éﬁ o VDN RRAR 2 AE — R R b AR s LR
o BRBREPE PRI RYER, B AR R, o JHHIMPRITHEZ A MRLSHESHE 414 6.1
o EDTPREHEIA TR T A ARSI TSR (L 4107 A o TR S B (D T LT . T
ARG EIE HON % A Py LS 5 AR 5™ i 28 R T ASH ) POk B i) ra g%?wgﬁ ﬁ;ﬂﬁﬁ}% ﬁﬁgﬁlﬁﬁﬂﬂé F,%E?T ﬁa& IR
BB Gi— 10 B B2, IMPRL [ R idi i £ 5 RIS 407 i
IR TR #f—7 S E SALIMRL.
273 274

FAO F#t % 4 % R 2 5% & MRLs W49 5% R

BRERIRIRZMEY

o RN, EVEEALA Rl EEEIMRLIKEE 7 5, IX LR
L LUV SR ALY B KR B KT, 2L /IMEDD;

o IMPREUETE A M B 1, aNg I Fp L 3 AR5
F/MEY). I BTSN GAPHS &, SCFFRIAMRLIY
SR B, AT A

275

FAO F#t % 4 X R 2 X & MRLs W49 5% R

o AMEVISHES RS AR LUR A
=R T AME IS, AR 2l S S, R 2
FEA LR IR L, 1537 87 o P A A I e A I
o MEVIRREEOR B, AEMEY AR 2T, AMEY
55 AR B KT AR AR SR A

276
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FAO F#t# A X R # K & MRLs#M 9 B 2 R

o BRI T AT 0 T R E MR LI SRR 2k IMPR 2 A
2% {H.

WARATRE, RN AHE L SR

o MY B R TS A

o BRI AT IR RR A SO S AL

o /IMEPITEAR 25 CLITAR AT ¥ ML 57 55 DX P ()1 6t DU A

FAO F#t+ A X R # 5% & MRLs#M- #9482 R

EREMRLEAl i) WIS

o RHRASFIIMPRIT M HCR AT VA L5 B HOR A ARROr EE 4As
LR 5 R 4 A ST 25 L LA SR 4 BE RN, 55 /0 35047 584
FEA HESFEMTL.

o VR R S MRLAIR A MRS AL

o DT IR (R 2 S A4 BRI B 4

277 278
FAO manual on data requirements of pesticide FAO manual on data requirements of pesticide
residues for the residues for the
estimation of MRLs estimation of MRLs
o AR - .+ MRLAB S HASLEHIRE
(S ER LA (7r - W ATHA AT 15 GAPAI L HI S S5 IR A% 1F £ 4, LS TIMPR
AR BRI 005 245 1% 1T AR TV SRR IR 5 56 A T R L DI TR KT HE2E B MESIIOMRLS (817 CL 42 57 IMRLS k1 A B
- FLHEAE AR L 07 248 A SR i T A7 fIMRLS.
— WCHRERI 7 - A 35 LS G, R A5 0 o B £ 0 L R
e L BRI LA S 4 ST 8 Eh 2 75057 ) A6 5 Zﬁg’ﬂ"ﬁiﬂ%ﬁi‘ﬁ&ﬁ; TP ITE IR AR B PROF T 23 Y BEGR A A AR
o VEAHULMERAEAIN 5k
B ST TR 5% T i

o FMIBIRE IR R4 2455 B 4

279 280

9 < S T A Sy %:
Y 2 ek : _ 5.3 FiA 2 BRI A
FAO F it A X R 2 K 8 MRLs 769 38 2 R
= 2, = T 2L e
FRERETIE o [FEEFIAL N (ADI, ERFEHYIER 5
A ST HI (R A R M Ml (858 ) MRLAE B KR B i — 2
o ISIHR FEMRLE A S FF 5 B e
B 1 o U AALTIH
A (SR JU5) ) AT e . SN
- KPR X o T RFER L KR WARAT RN
— BEHE LV RIS 340 6 i A i 950 o 04 28 : S T 17
— JROTRESA I TBEUITIE R 5 52 F R . o X OB A 2 1) AR T HE
— HiJiiE, LOQ,
- AT IR R, DU T MRLSIIZE 2 A
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o PR A JLHUAPEG BT R 25T HUN
o3 (RN ACE 1 AR TR PPl A SR, Sy
—ANBERER I T AR S fr ST i
HRSE, HIK (EAZIE) SRR
P S MRUEEE S A PR — 2

o TAEIL= —NECH S8R 70—k
Ay e, Gy AN ACH U B AT LA
%%%&%%ﬁﬁ%éaﬁﬁﬁﬁﬁﬁﬁ

283

BRI o A )
o R SRIDIEH UG T LAt 7 o 22
— B NHRE MFCEAT L F B R S P E S &b
AT 8 WP S S 28 PP AR
— [F)AT o A0 i B AT 5 — U A XA B
W AT RE B
- WEG: W EHEAER: RS HEB0F oM
PR, AT TAESRIR; AR T S
o ANEE KA FI ] AN A 25 1) Al
AR AR

284

VR A A AR 2 O

RE L= R e 1) FETH P
Pyrasulfatole | #AXR|IE m&Ekx B %HE PWRFE
PR R *E BRI BAFE m&ER *HE
SAKFRE | RE YA *E FIRE &R
RRZ8 RE mER WARITE WARITE mER
Thiencarbazone/ %E ﬁE bn‘x %E ﬁE
Cyprosulfamide

VEEIGE SRR m&ER m&ER *E *HE *HE
KR

RTEEA

SRR R wE RE *HE mER o
*HA

FATHEA

Penthiopyrad | nEx *E Ed: | RE

285

ZiR— OB B AT B & &
(At Least Trilateral)
« B E/YIEREERER
- BB 6
— BT 6
—2010-2012: 9 (FRIRAD)

* POWER OF “Global” PROCESS

- Bk KA, gk, Bk, MM, XM,
_ WA 20074

- FEERREHEEFFEM 200845
- BirERED 36MER Bt H#ELTMRLIE
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o ERIAS A I A DR A bR IE T i
PR PEATS SR T 1 Pl

o DMELIIEN] A 3RS 2 F it b
WAMPaIZY (B S5TEE)

o FE5 5 LG B AR v E UL R L
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5.4 OECD /MEI&EFRA — 231 i

RFIE B F LRI b
YN FE FERES|
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FIRE o HA
P B Wi o
Bt FH 78]
AL 1 e TR e b A A A £ AP AL 2R
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