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Examination

Open-book examination 70%
Examination questions in English
Answer in Chinese
Frontier Review (Homework) 10%
Experiment Performance 20%

Requirement on experiments

Lecturers
" y
Fengmao Liu  Donghui Liu Yuxia Hou
FAFTR X7

Frontier review

Principle and applications of novel preparation
method for contaminant residue (Pesticide Residue,
Toxin, Heavy Metal or Endocrine Disruptor) .
(LPME, SPME, SPE, LLE)

Field Trial in other country
Requirement:

Original English article
PPT in English and presentation in Chinese

| Teaching book |

.1 128 For experiment

For teaching For extending

Main contents of the lecture

Chapter 1 Analysis on Pesticide Residue
Chapter 2 Analysis on Endocrine Disruptor and Toxin
Chapter 3 Analysis on Heavy Metals

Chapter 4 Analysis on Gene Modified Organism




Main contents of the lecture

Pesticide Residue Analysis

Introduction: Pesticide residue; ADI; MRL; Guideline for
safety application of pesticides; Pesticide standard; LOD;
LOQ; fortified recovery; confirmation or validation

Crop field trial in China (Chapter 1)

Validation of pesticide residue analysis (Chapter 2)
Sampling, preparation, storage (Chapter 3)

Extraction, concentration, clean-up (Chapter 4, 5)
Analysis: GC. HPLC. TLC. enzyme inhibition method,

Experiment

1 Comprehensive experiment including field trial design and
sample preparation in lab for residue analysis

2 Preparation of column chromatography for clean-up and
determination of eluting curve (or P value determination of
pesticide in solvent pair)

3 TLC-enzyme inhibition method

4 Determination of Endocrine Disruptor or Toxin in agricultural
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Pesticide residue

The benefits of pesticide:
no pesticide, few food

The risk of pesticide:
without pesticide residue control, worse future

Pesticide Residue Science was developed with the
development of pesticide production, analytical
technology and the concern of the public.

Pesticide production development

1st registered pesticide: (L &2%%, 1900, USA
1st synthesized pesticide: DDT, 1939

1st OP: 7% (TEPP) , 1943

1st carbamate: dimetan, in 1950s

fungicide in1940s herbicide

from 1940s, organic synthesized pesticides, more concern on
their degradation, accumulation, toxicology, residue

Analytical technology development

Separation

Column chromatography --——TLC- --GC/LC
GC packed column-----capillary column
LC --- HPLC---UPLC

Determination:

chemical method
FID/TCD-----ECD/FPD/NPD----MS"
UVD---DAD/FLD----MS"

Sample Preparation
LLE ----SPE----SPME/LPME/MSPD/MAE......

Public concern

Silent Spring——Rachal Carson

PIC

POPs

EDCs

Pollution-free farm produce, green food, organic food
TAFR ATV

MRL establishment




Rotterdam Convention | Forbidden in China Reason
RS AR 1992.12 1971 High toxicity . biological
AN 1991 1980° concentration
ik (G5 19919 1980
R I b 1982 i oA
LBk 1991 1982 High toxic
ZAVAVAY 1991.9 1983 biological concentration
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LR 1992.12 1984
FL 1986
i 1991
1992.11 1993 How
1997 “5
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1992.12 2002 NG/
http://blog.sciereesret.cn/blog-5¢ -
2002
2002
2002
2002 P
1995.3 2007 High toxicity
2008 High risk and hazard

Pesticide forbidden

Ethametsulfuron-methyl J&Z%a%F  2017-7-1

Metsulfuron-methy| il 5 2017-7-1
Chlorsulfuron U 2015-12-31

Asomate #7351, urbacidefEZ: il 2015-12-31

Limitation in vegetable: Chlopyrifos, Triazophos
2016-12-31

Pesticide residue control

PICAZ) (ST B b 51 5 oo S 28 fg 6 4b 24 B A A 25 R
AR HNNG R BRI N B A 20

Rotterdam Convention on the Prior Informed Consent
Procedure for Certain Hazardous Chemicals and Pesticides in
International Trade

Effective date in China: June 20, 2005

| Rotterdam Convention, appendix 3 |

Pesticide (18) :

2,4,5-T. aldrin 2 KA. dieldrin 2k K7, Captafol FB /T
Chlordane4{ /. BHC 737575+ DDT §iiiis . Lindane A6/
Heptachlor-b4€. HCB /N4Z. dinoseb Hb /K. epoxyethane F14H &
%t Ethylene Dibromide % Z.%¢. chlordimeform % Hik.
Chorobenzilate Z.fg 4% i fluoroacetamide 4 £ BN
pentachlorophenol Ti %/} . Toxaphene # %25, Hg-contained /K1t
]

Pesticide formulation with high risk (5) :
monocrotophos, methamidophos, phosphamidon, parathion,
parathion-methyl

Industry chemical (5) :
PBB. PCBetal

| Rotterdam Convention, appendix 3 |

Renewal in 2011:

endosulfan
alachlor
aldicarb
were listed in Appendix 3.
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Stockholm Convention

POPs Convention

the Stockholm Convention on Persistent Organic Pollutants

Effective date, Nov. 11, 2004

POPs

Organic compounds that are resistant to environmental
degradation through chemical, biological, and photolytic
processes.

Persist in the environment, to be capable of long-range
transport, bioaccumulation in human and animal tissue,
biomagnify in food chains, and to have potential significant
impacts on human health and the environment.

POPs List

21 POPs at total until May, 2009 (10 pesticides)

st list: DDT W ##E, Chlordane &7, Mirex: KR,
dieldrin 2k K7, Endrin BIKKF, Aldrin XK,
Heptachlor &4, Toxaphene FZH}, HCB A&, £ 4
R, RESE g . "dirty dozen'

2nd list:

a - RNEACOKE B-NAIRCHE: PUBRBEIR R IRk
IRME: N IRIDERRER] -G IRIDOR T, 50 /N IRIDR

lindane AR FF; FER: ARELRER . RELRR
A G EE T T o

| Endocrine disrupting chemicals |

Endocrine disrupting chemicals (EDC)
Environmental hormone

Environmental endocrine disruptors (EEDs)
Pesticide endocrine disruptors

Endocrine disrupting pesticides

Exogenous substances that act like hormones in the endocrine
system and disrupt the physiologic function of endogenous
hormones.

|EDC listed by EPA |

Endocrine Disruptor Screening Program (EDSP)
April 2009 Final List of Chemicals for Initial Tier 1
Screening

67 chemicals including 58 active ingredients of pesticides.

2,4-D, Atrazine, Glyphosate, Metolachlor, Metribuzin,
Simazine, Trifluralin

Abamectin, Carbofuran, Acephate, Chlorpyrifos,
Diazinon, Dimethoate, Malathion, Methamidophos,
Methyl parathion, Cyfluthrin, Cypermethrin, Permethrin
Endosulfan, Imidacloprid

Captan, Chlorothalonil, Metalaxyl

Final List of Chemicals for Initial Tier 1 Screening

m

Priticite
sative
CAS Number  Ingredient WP/ Inert

http://www.epa.gov/scipoly/oscpendo/pubs/prioritysetting/finallist.html
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\ Isocarbophos \

Bayer-93820

CAS: 24353-61-5

History: Evaluated, but never marketed by Bayer AG in 1960°.
Patent: Ger2135349, Ger2340080 by Germany Bayer
Currently manufactured and used in China.

1970’ developed by &1 Jifii 2% B
1979, marketed by V5B 4% 24

Long persistent in crop, rather than in soil

High toxic, forbidden use in fruit, vegetable, tobacco, tea, herb
In China, MRL, <LOD (fruit, rice), 0.02(vegetable)

No MRL standard set by CAC. EU. US. UK
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Bad fungicides used

EETWEOM

6-FRAMIER BEF KR

SEARK T30

carcinogenic banana

2007 in Guangzhou
Virus to banana, &4 % 7% %, cancer of the banana
Human being?

2011 in Hainan,
accelerating maturity by etephon
Safety problem?




Pesticide Residue Definition of PR

Matrix: organism, agricultural products,

A pesticide residue is any substance or mixture of substances environment

in food for humans or animals resulting from the use of a

pesticide and includes any specified derivatives, such as Target: pesticide, metabolite, degradates,
degradation and conversion products, metabolites, reaction impurity

products and impurities which are considerable to be of

toxicological significance. Characteristic : trace, toxicology

Pesticide Residue Pesticide residue definition
Higher_ toxic of paraoxon-methyl, the oxidate of
parathion-methyl « For compliance with the MRL for plant commodities

Chlordimeform, forbidden to be used for its

carcinogenic of the metabolite ) ) _ -
« For compliance with the MRL for animal commaodities

CHy
CIA@*N:CH*N(CH;)Z C'4®7NHZ i ) ) . .
« For Estimation of the dietary intake for plant commodities

Ay A— SR FUR
« For Estimation of the dietary intake for animal commodities
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aldicarb: i KBEHA. LA A
{5 ME:  Sum of fenthion, its oxygen analogue and their -
sulphoxides and sulphones, expressed as fenthion Pusiéa
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Carbofuran: 3-¥83E 70 7 &

Endosulfan: alpha and beta endosulfan, endosulfan

Care Themes

sulphate —_—
Benomyl, carbendazime and thiophanate-methyl, expressed v s .
as carbendazim D=
Methomyl and thiodicarb, expressed as methomyl — - —
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Pesticide Residue

Extractable residues
PR, which could be extracted by a standard
method, such as Soxhlet solvent extraction.

Unextractable residues (Non-extractable residue)

Bound residues of pesticides
Conjugated residues of pesticides

Pesticide Residue
Bound residues of pesticides

FRAREACI A S LT R AR MR A
Yl S B A SR, AR A S T U R .

Chemical species in soil, plant or animal tissue originating from a
pesticide, (generally radio labelled) that are unextracted by a
standard method, such as Soxhlet solvent extraction, which does
not significantly change the chemical nature of the residues. These
unextractable residues are considered to exclude small fragments
recycled through metabolic pathways into natural products. (after
Roberts, 1984)

The bound residue might be released for the change of the
environmental condition, such as soil pH, climate.

Biological Bombs %

Pesticide Residue

Conjugated residues of pesticides

TR R BB 5 Y ik NI L IR AR
HER. HEHERRSABNIERNTEETERNR R,
EHBIKZRED.

Conjugation  Biosynthetic reaction in which a pesticide or
its metabolite is linked to an endogenous compound.

Biotransformation where the pesticide is conjugated with a
naturally occurring compound (e.g. sugars, glutathione).

Pesticide Residue

Incurred residue

Residue in a commodity resulting from specific use of a
pesticide, consumption by an animal or environmental
contamination in the field, as opposed to residues from
laboratory fortification of samples.

Incurred residue <<——> fortified residue

Pesticide Residue

Dislodgeable residue

Portion of a pesticide residue on treated vegetation that is
readily removable and may be used as an index for risk to
farm workers. Generally measured by the residue removed
when leaf discs are shaken briefly in water.

REI (Re-entry interval, Restricted-entry interval)

Minimum time between pesticide application and human re-entry
to a treated area. Established by a regulatory authority to assure
safety of workers from exposure to residues.

Source and Effect factors of PR

Source of Pesticide Residue

Direct contamination for pesticide application
PR transferred from contaminated environment to crop
PR from commodity to food chain, biological concentration

Effect factor of Pesticide Residue

A Physicochemical property

B Crop type and edible portion

C Application method, dose, stage, frequency
D Environmental factor, climate




Maximum residue limit, MRL

Maximum concentration of a residue that is
legally permitted or recognised as acceptable in,
or on, a food, agricultural commodity or animal
feedstuff as set by Codex or a national regulatory
authority.

GB 2763-2014 : MRL, 3650; pesticides, 387

MRL

The role of MRLs
To assure effective protection of plants and animals

To lead to the minimum residues in food, which are safe
for any population group of consumers

To enable the free trade of agriculture commodities
according to international agreements (reduce the
Technical Barriers to Trade )

Do not contaminate or adversely affect the environment.

MRL

Different MRL in different country or organization
(TBT ...)

beta-cyfluthrin
tea: 0.1(EU), 20(Japan)
chlorpyrifos
rice: 0.1 (China), 0.5(CAC), 0.05 (EU)
leek:  0.1(China), 0.01(Japan)
deltamethrin
apple: 0.1(China), 0.2(CAC), 0.5(Japan)
tea: 10(China, Japan), 5(CAC, EVU)
isoprocarb
rice:  0.2(China), 0.3(Korea), 0.5(Japan)

CAC-CCPR-MRL

CAC  Codex Alimentarius Commission
CCPR Codex Committee on Pesticide Residues
JMPR  Joint FAO/WHO Meetings on Pesticide Residues

1. Recommendation of priority compounds by CCPR

2. First evaluation of the compound by JMPR; Estimation of
an ADI and of MRLs (draft MRLs or proposed Codex MRLSs)
3. Submission of the proposed Codex MRLs to governments
for a first round of comments

4. First discussion of the proposed MRLs by the CCPR in the
light of the comments received

P420

CAC-CCPR-MRL

5. Submission of the proposed Codex MRLs to the CAC in the
light of the CCPR-discussion, for consideration

6 Submission of the proposed Codex MRLs to governments for
a second round of comments

7 Final discussion of the proposed Codex MRLs by the CCPR in
the light of comments received

8 Consideration by the CAC in view of adoption of the proposal
as Codex MRL(CXL)

5/8 The proposed codex MRL is submitted to the Commission at
Step 5; as there seems to be no controversy and no need for
further discussion at step 6 and 7, omission of these steps is
recommended to the Commission.

2 - WEREMEE 1.0 EAE

http://www.codexalimentarius.net/mrls/pestdes/jsp/pest_g-e.jsp
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Positive List System, from May, 29, 2006
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Criteria
G D A Continue to use the MRL set in Japan
" Nk i i B If necessary, international MRL will be used
:::_,'7::,"”""m C If no MRL standard, set 0.01 ppm for pesticide/commodity
i

* Bisrvamethrin (7).
° Bitertanal (144

E‘I"d http://www.codexalimentarius.net/pestres/data/pesticides/index.html
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CropLife Canada

Background

Procedures for MRL establishment

1 To obtain the STMR and HR from the supervised residue
trials

2 To obtain ADI from the result of pesticide toxicological data

3 Risk assessment based on considering the registered
commodity and the diet of consumers, to obtain MRL

P435

1 STMR and HR from the trial

HR-

Highest residue in edible portion of a commodity
found in trials used to estimate a maximum residue level in
the commodity

STMR

Supervised trials median residue is the expected
residue level in the edible portion of a food commodity
when a pesticide has been used according to maximum
Good Agriculture Practice conditions.

2 ADI from toxicology

Acceptable daily intake (ADI)

Estimate of the amount of a pesticide in food and drinking
water which can be ingested daily over a lifetime by humans
without appreciable health risk.

mg / kg body weight / day.
ADI=ZW AR/ 2R

no observed adverse effect level, NOAEL
safety factor




2 ADI from toxicology

NOAEL
A Acute toxicity test--- aRfD acute reference dose
B Subacute toxicity test
C Chronic toxicity test--- cRfD chronic reference dose
D “= 3| effect--carcinogenic effect, Teratogenic effect,
Mutagenicity

E NOAEL No Observed Adverse Effect Level
Safety factors for the differences between species or individual
10 for the safety between human beings and animal
10 for the individual differences
10 for safety avoiding unknown risk

2 ADI from toxicology

ADI —making organization
International-JMPR

China-Ministry of Health

The 1825th announcement of Ministry of Agriculture, PRC

Comparison of ADI and acute toxicity

Pesticide ADI (mg/Kgld) Acute toxicity rat LDS0 (mg/Kg)
RS 0.0005 50
R 0.001 14 CHe) 24 (i)

0.001 250-500
0.001 12000
0.001 n 451
0.004 80 () 56 Cif)
0.005 13 (i) 36 Citf)

0.005 113 () 118 (i)

0.01 70-140

0.0125 1000 CHE) 900 i)

g 0.02 320-380
2800

R ooz ||
TR 002 U 45 (1) 866 ()
S 0.05 | 251

MRL

Zero tolerance

Limit for a pesticide residue in food or feed which is
assumed to be zero and therefore any detectable residue
is deemed illegal.

Zero tolerances are used by some regulatory systems, e.g.
USA, where no maximum residue limits have been
established for particular pesticide/crop combinations.

extraneous residue limit, ERL

ERL

Maximum concentration of a pesticide residue, arising from
environmental sources (including former agricultural uses),
other than from the use of a pesticide directly or indirectly
on the commodity, that is recommended to be permitted in
or on a feed or food commodity. (FAO)

Questions

1. Pesticide residue control in commodity or
in the environment.

2. Some term definitions related to pesticide
residue.

3. Public concern on pesticide residue in
commodities

4. MRL establishment




