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l. Background

Background

[[] Consumers’ perception on food safety issue

O More food safety and hygienic problems reported in mass-media

: Pesticide residues, heavy metals, toxins, antibiotics, unsafe food
ingredients, contaminants, mad cow disease, avian flu, etc.

= Worried consumers demand safer food or food materials

O Food selection in well-being life style

: Quality and safety rather than quantity and cost

4/72 NIAST
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Background

[ ] Possible hazardous substances in food materials

O Agricultural produce : pesticide residues, heavy metals, dioxins,

POPs, pathogenic microorganisms, mycotoxins

O Livestock produce : antibiotics, pharmaceutical chemicals, waterborne epidemic
disease, pathogenic microorganisms

O Aquatic produce : heavy metals, antibiotics, toxins, pathogenic microorganisms

= To ensure food safety, these hazardous substances should be
prevented from a step of primary production

5/72 NIAST

Background

[] Milestones for international food safety management
O Early 1800s : Canning
O Mid 1800s : Bananas shipped to Europe from tropics
O 1800s : General food law and enforcement agencies established
O Late 1800s : Long-distance food transportation — Frozen meat from Australia to UK
O Early 1900s : Intl’ Dairy Federation (IDF) — Standards for milk and its products
O 1897 - 1911 (Austro-Hungarian Empire) : Codex Alimentarius Austriacus
% Standards and product description for foods : Used as a reference by the courts to

determine standards of identity for specific foods
O 1945 : FAO established nutrition and food standards

O 1954 - 1958 : Austria - Regional food code, European Codex Alimentarius
O 1961 : FAO decided to establish the Codex Alimentarius Commission
O 1963 : World Health Assembly approved Joint FAO/WHO Food Standard Programme

& Codex Alimentarius Commission (CAC)

6/72 NIAST

-105 -



Background

[] Function of CAC

O Codex membership countries : 176

O Ensuring food safety from pesticide residues

= eliminating trade barriers
= promoting international trade of agricultural produces

O Sub-Committees in Codex Alimentarius Commission

Standing Sectional Committee Nation in charge Major Subject

Food Labeling Canada Food Labeling

Food Additives & Contaminants The Netherlands Additives and Contaminants
Food Hygiene USA Microbes and Mycotoxins
Pesticide Residue The Netherlands Pesticide Residue

Residue of Veterinary Drug USA Residues for Veterinary Medicine
Methods of Analysis & Sampling Hungary Residue Analysis Methods
Import & Export Inspection/ Australia Quarantine Standards for Plants
Certification System and Animals

General Principles France Running the Committees

7/72 NIAST

Il. Food safety from the farm
1. Pesticide residue
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Food Safety from the farm (pesticide residue)

[] Scheme of establishing residue limits

[ttty ., | Average Body Weight, i
: Safety Factor (1/100) | ! Daily intake of the food i
\ l
Toxicological . ADI MRLs
. Calculation of -
Experiments NOEL (mg/kg/day) (fo'r each pesticide,
(by test animals) agricultural produce)
,,,,,,,,,,,,,,,,, .

Residues under
Good Agricultural Practice (GAP)

NOEL : No-observed effective level, ADI : Acceptable daily intake, MRL : Maximum residue limit

* ADIs are established by the WHO/FAO Expert Committee.

* MRLs are determined by taking into account the food intake, average body weight, and
pesticide residue levels under good agricultural practice in relevant national agency.

* Daily intake for each food is decided by individual national authority.

9/72 NIAST

Food Safety from the farm (pesticide residue)

] MRL issues

O MRLs act as potential barriers in the trade of agricultural produce

- Use patterns are different from nation to nation, residue levels depend on climate.

O MRLs vary with intake level of each food commodities from nation to nation

O Distinction of carbaryl MRLs in several food stuffs

unit : mg/kg
Authority Rice Wheat  Apples Grape Lettuce  Strawberries
Codex 5 5 7 5 10 7
USA 5 3 10 10 10 10
Canada 2 2 10 5 10 7
Japan 1 - 1 1 - -
Korea 1 3 0.5 0.5 1 0.5

10/72 NIAST
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Food Safety from the farm (pesticide residue)

[] Pesticide safety of minor crops (specialty crops)

O Newly adapted crops from the wild plant — New demand for pesticides
O Using illegal pesticides — Causing unacceptable residues in/on leaf vegetables

OReg
- Involved agencies : RDA*, NACF**, Pesticide Manufacturers since 1998
- Trial scale : 8 crops 23 pesticides ('98) — 14, 42 cases ( ’99) — 11, 33 cases (2000)
O Registered pesticides (2007)

- 49 crops, 124 pesticides, 360 crop-pesticide combinations

ittlon ials fpiéi'ng pestmeéby ninél crdiﬁtig bodies

* RDA = Rural Development Administration
**NACF = National Agricultural Cooperative Federation

11/72 NIAST

Food Safety from the farm (pesticide residue)

[ ] Safety assessment of minor crops in the light of Korean MRLs
O MRLs for unregistered pesticides is applied to the minimum one among

the food commodities registered by KFDA

- Procymidone MRL for perilla leaf is applied to 0.2 ppm for onions

O Vegetables are classified as ‘leafy’, ‘fruit ’ and ‘root’ since October
1998 by RDA’'s recommendation due to the physiological differences

- Procymidone MRL for perilla : 5 ppm (same value as for lettuce)

12/72 NIAST
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Food Safety from the farm (pesticide residue)

[ 1 Safety of trading agricultural produces internationally

O Residue level in/on exporting agricultural produces should be compatible to the MRLs
of the importing nations.

O Some nations adopt zero tolerance in the produces without MRLs (ex. USA).
- Trace residues in the produces cause to clearance rejection (Korean experience)

- Pears (’89~"91, US, chlorothalonil - fenitrothion), Ginseng (’93, Germany, procymidone)
Cucumbers ('94~’95, Japan, dichlorvos), Citrus (95 ~’96, US, monocrotophos)

% Some crops without pesticides unregistered in importing nations are unable to grow.

= an alternative fungicide has to be developed or import tolerance should be established.

O Some countries apply Positive List to for food safety from pesticides unregistered

- Japan (2006. 5. 29) : 0.01 mg/kg is applied to all the pesticides unregistered by the Law

13/72 NIAST

Food Safety from the farm (pesticide residue)

[] Major pesticide residues moving in international trade of
agricultural produces

O Fungicide

Chlorothalonil, Vinclozolin, Iprodione, Captan/Folpet, Thiabendazole,
Dithiocarbamates, Carbendazim, Imazalil, Procymidone

O Insecticide

Methamidophos, Acephate, Dimethoate, Chlorpyrifos, Endosulfan, BHC,
Profenophos, Omethoate, Diazinon, Pirimiphos-methyl, Azinphos-methyl,
Permethrin, Monocrotophos, Parathion-methyl, Mevinphos, Phosmet,
Esfenvalerate, Malathion, Methidathion

% Key reasons to be issues in trade
Post-harvest treatment, Not registered in major world market,

Low (chlorpyrifos) or no Codex MRLs, Widely used in horticultural crops,
~ Multiple pre-harvest treatment, etc.

14/72 NIAST
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Food Safety from the farm (pesticide residue)

[1 Pesticides monitoring

O Volatile substances
Organohalogens (GC-MS, GC-XSD, GC-ELCD, GC-ECD)
Organophosphates (GC-MS, GC-FPD, GC-NPD)

O Polar substances:
Nitrogen-containing pesticides, Carbamates, Neonicitinoids, Imidazoles,
Phenylureas, Sulfonybenzoylureas, Benzoylphenylureas, Acidic and Basic
Pesticides (LC-MS or LC-MS/MS)

O Most newly registered pesticides with the EPA are in the POLAR class.
GC analysis only will not be able to screen a majority of polar pesticides (and for

that matter, total pesticides) being used.

15/72 NIAST

Food Safety from the farm (pesticide residue)

[] Multiresidue methods (MRMs)

O Simultaneous analysis of a large number of substances in various matrices

O Objective

MRMs must include as many substances as possible and must be accurate,
precise, sensitive, fast, widely applicable, selective, easy and robust

O Advantage
Cost-effective and efficient

O Disadvantage
Time and resources required to invest and develop effective MRMs

16/72 NIAST
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Food Safety from the farm (pesticide residue)

Multiresidue Methods

[ List of pesticides subjected to the study
O Organochlorine: 21
aldrin, a-BHC, y-BHC, 3-BHC, a-chlordane, y-chlordane, o,p’-DDD, p,p’-DDD,
o,p -DDE, p,p -DDE, p,p -DDT, dicofol, dieldrin, a-endosulfan, B-endosulfan,
endosulfan sulfate, endrin, HCB, heptachlor, mirex, PCNB

O Organophosphorus: 35
anilofos, azinphos-methyl, cadusafos, chlorpyrifos etc.,

O Cabamate: 9
benfuracarb, cabofuran, diethofencarb, dimepiperate etc.,

O Pyrethroid: 5
acrinathrin, alpha-cypermethrin, betacyfluthrin, bifenthrin etc.,

O Azole: 12
bitertanol, cyproconazole, difenoconazole, fenbuconazole etc.,

O Others: 63
alachlor, anilazine, benfluralin, bifenox, bromacil etc.,

17/72 NIAST

Food Safety from the farm (pesticide residue)

[] Multiresidue Methods by GC

soil 50g + 0.2N NH4Cl 30ml + acetone 100ml
= extraction for 1hr

J filtration

filtrate+ c— NaCl 20ml + D.W 500ml
= partition solvents 20ml x 2 partitions

~U' dichloromethane layer
dissolution with hexane after concentration

Florisil 5g, Elution solvent I ,II,II,IV,V Silica gel 5g, Elution solvent I,1I,IIIV,V

50ml 50ml
I : hexane / CHyCl, :65:35 I : hexane / toluene :65:35
I : hexane / CH,Cl, / ACN : 49.65/50/0.35 or I : toluene
I : hexane / CHyCl, / ACN : 48.5/50/1.5 I : toluene /acetone : 95/5
IV : hexane / CHyCl, / ACN : 45/50/5 IV : toluene /acetone : 80/20
V : CH,Cl, / ACN : 50/50 V : acetone

U Dissolution with hexane after
concentration

\ GLC/ECD, NPD ]

18/72 NIAST
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[1 Derivative method: Muitiresidue methods by GC

Acetone Extraction

soil 50g + 0.2N NH4Cl 30ml + acetone 100ml
= shaking for 1hr

A filtration

filtrate + c— NaCl 50ml| + D.W 500ml
= dichloromethane 50ml x 2 partitions

U discard dichloromethane layer

adjust agueous layer with 10ml of 2N HCI solution (pH 1)
= dichloromethane 50ml x 2 partitions

N4 dissolution with 4ml of acetone

concentrated residues + 30% K,COgz 30££ + 200 £ of 5%PFBBr in acetone
= reaction for 3hrs, 60C

N4 dissolution with hexane

Florisil 5g, Elution solvent I ,II,II 20ml

Elution solvent I : hexane/ CH,CI, : 80/20
Elution solvent II: hexane / CH,Cl,/ ACN : 49.65/50/0.35
Elution solvent III: hexane / CH,Cl, / ACN : 48.5/50/1.5

Y
| GLC/ECD |

19/72 NIAST

Food Safety from the farm (pesticide residue)

[] Monitoring hazardous substances in agricultural produce

Action plan

O Target produce
Fruit vegetables('05) — Fruits('06) — Rice(’07) — Leafy vegetables('08)

O Substances analyzed : Pesticide residues, Mycotoxins, Dioxins

O Pesticide residues : Analyzed 45 a.i. chemicals for 6 different crops of 122 farms
= 17 a.i. chemicals were detected but below MRL, so determined as very safe.

O Mycotoxins : Analyzed aflatoxin, ochratoxin, and deoxynivalenol for 130 samples
= No detection was observed.

O Dioxins : Analyzed 17 dioxin and dioxin-like chemicals for 40 samples of hulled rice
= No detection was observed.

20/72 NIAST
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Food Safety from the farm (pesticide residue)

[ 1 Monitoring results of pesticide residues in/on Korean
agricultural produces at shipment

O Korea National Agricultural Products Inspection Office (MAF)

Year No. of samples No. of samples % above MRL
analyzed (A) above MRL (B) (B/A x 100)
1999 26,319 464 1.8
2001 55,344 636 1.1
2003 59,570 880 1.5
2006 65,890 750 1.1

21/72 NIAST

Food Safety from the farm (pesticide residue)

O Number of samples analyzed for pesticide residues in
EU countries and the results (1996)

Country Population No. of samples % with % above
(Million) analyzed residue MRL
Belgium 10.2 932 52 1
Denmark 5.3 1,273 23 1
Germany 83.5 4,257 33 -
Spain 39.2 3,022 39 0.1
Italy 57.5 7,194 33 1
Netherlands 15.6 11,015 47 -
Sweden 8.9 8,908 39 2
U. K. 58.5 878 34 <1

22/72 NIAST
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Food Safety from the farm (pesticide residue)

[J Monitored results of pesticide residues in/on agricultural
produces consumed in USA

(US/FDA)
Local or Commodity % Violation
Imported 1994 1996 1998 2000 2002
Localc Grains 1.2 1.1 0.2 0.0 1.4
Fruits 1.5 2.3 0.9 0.0 0.7
Vegetables 1.8 2.4 1.4 1.1 0.8
Average 1.5 1.6 0.8 0.4 0.8
Imported Grains 1.4 0.9 0.0 2.0 0.6
Fruits 3.3 2.8 2.9 21 3.2
Vegetables | 3.9 2.8 3.6 6.1 5.4
Average 2.9 2.2 2.2 2.8 43

% No. of samples [~1993 12,751 : Local 5,926 (47%), Imported 6,825 (53%)
2002 6,766 : Local 2,122 (30%), Imported 4,644 (70%)

28/72 NIAST

Food Safety from the farm (pesticide residue)

[1 US/California’s extensive pesticide residue monitoring and
enforcement programme

O More than 14,000 samples yealy
O Approximately 34,000 pesticide residues analysis

Marketplace survey Priority pesticides Post - processing

O ND residue 77.94 % Selected 36 pesticides O ND residue 77.94 %
O ND residue 90 %

O < Tolerance 21.35 % O < Tolerance 9.9 % O < Tolerance 22.06 %

O > Tolerance 0.71 % O > Tolerance 1 sample O > Tolerance 0.00 %

24/72 NIAST
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Food Safety from the farm (pesticide residue)
L1 Pesticide residue removal by home preparations or processing
» Rice » Chinese cabbage
100 Isoprothiolane 100 Diazinon
100 — 100 —
X
o
o,
2 50 50 —
a 39
* 17
18
. . g
Whole Hulled Polished Boiled Raw Sa.ting + Kimchi
grain rice rice rice washing fermentation

Food Safety from the farm (pesticide residue)

[] Diversity of national regulatory mechanisms and residue problems

O Developed countries
- Enforcing pesticide registration schemes and food/crop tolerances

O Developing countries
- Use of undesirable pesticide groups
[ Economic problem, shortage of adequate alternatives
Lack of efficient regulatory mechanisms
WHO Class 1a or 1b : extremely or very hazardous pesticides

% FQPA(1996) of USA will impact world pesticide usage on food crops

Amend Federal Insecticide Fungicide Rodenticide Act (FIFRA)

Provide greater health and environmental protection, in particular
infants and children

26/72 NIAST
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Food Safety from the farm (POPs)

—[ POPs

O Persistent in environment, severe biological concentrations through food chain,
causing adverse effects on human, animals and environment

O Migration to long distances causes to contaminate unused areas
- Detected in the middle of oceans, desserts areas, and polar regions

% RIO Declaration : Specification and Regulation of the Pollutants under Agenda 21

[ Criteria of Specifying POPs

O Persistence : Half-lives in air : > 2 days
Half-lives in water, soil, or sediment : > months (2 months ~ years)

O Volatility : <1,000 pascal, Henry’s law constants or Fugacity calculation

O Migration : Atmosphere, cloud, migratory birds, sea animals
= Polar regions, Isolated islands, Mountainous regions

O Biological concentration : BCF in fish 1,000 ~ 5,000 (Kow : > 10,000)

O Others : Diffusion mechanisms, Use pattern, Migration in oceans, etc.

28/72 NIAST
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Food Safety from the farm (POPs)

O Half -lives of POPs in water, soil, and sediments*

Chemical Half-lives in
Water Soil Sediment

Aldrin 760 days > 20 days i
Dieldrin > 1,460 days >175 days )
Chlordane 7.8 years > 20 years

1,100 days
DDT > 4,380 days > 15 years | ‘e0o yles
Mirex - > 600 years R
Toxaphene 20 years 20 years -
Hexachlorbenzene <1 days > 988 days R
Endrin > 112 days >1,460 days > 365d
TCDD > 380 days 10 years avs

* Reference : Environmental Canada 1995

29/72 NIAST

Food Safety from the farm (POPs)

O log Kow and BCF Values of POPs

POPs Log Kow B CF
DDT and its metabolites 6.5 3,900 ~ 91,000
Dieldrin 5.4 2,100 ~ 34,700
Chlordane 6.0 7,100 ~ 37,800
Mirex 7.1 18,100 ~ 20,400
Toxaphene > 5.0 19,500 ~ 70,800
Hexachlorobenzene 59 7,800 ~ 22,000
Endrin 52 4,200 ~ 49,800
TCDD 7.0 7,900 ~ 344,000
PCBs 6.9 57,000 ~ 800,000
Aldrin 51 ~74 10,710

30/72 NIAST
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Food Safety from the farm (POPs)

[] Present Conditions
O Appoint the national POPs coordinators : 98 nations, 183 authorities ( June "99)

O 12 POPs specified by UNEP : 9 Pesticides, 3 Industrial chemicals or byproducts
% The pesticides are not in use and production; unregistered or canceled

O Usage and status in Korea of the POPs

Chemical Usage Status in Korea Chemical Usage Status in Korea
Aldrin Pesticide Canceled ('69) Mirex Pesticide Unregistered
Dieldrin " » (°70) Toxaphene 7 Canceled (’80)
DT . " ” (’69) Heptachlor ” ” ('79)
Endrin " » (°69) PCBs Industrial  Transformer
Chlordane ” Unregistered Dioxins - -
Hexachlorobenzene Canceled ('79) Furans . N

= Additional candidates : 20 (pesticides 7, industrial chemicals 13)

Endosulfan, Dicofol, Hexachlorbutadiene, PCP, Lindane, Methoxychlor, Chlordecone

31/72 NIAST

Food Safety from the farm (POPs)

O Analytical compounds for POPs
Class Components N5y
of comp.
HCB, a-HCH, B-HCH, y-HCH, 8-HCH, Heptachlor, o,p'-DDE, p,p'- DDE,
OCPs 0,p'-DDD, p,p'-DDD, 0,p'-DDT, p,p'-DDT, Aldrin, Dieldrin, Endrin, Mirex, 29
Heptachlor Epoxide, trans-Chlordane, cis-Chlordane, trans-nonachlor,
cis-Nonachlor, Oxychlordane
2378-TeCDD, 12378-PeCDD, 123478-HxCDD,123678-HxCDD, 123789-
Industrial HxCDD, 1234678-HpCDD, 12345678-OCDD, 2378-TCDF, 12378-PeCDF, 17
By-product  23478-PeCDF, 123478-HxCDF, 123678-HxCDF, 123789-HxCDF, 234678-
HxCDF, 1234678-HpCDF, 1234789-HpCDF, 12345678-OCDF
344'5-TeCB (#81), 33'44'-TeCB (#77), 33'44'5-PeCB (#126), 33'44'55'-
Industrial HxCB (#169), 2'344'5-PeCB (#123), 23'44'5-PeCB(#118), 2344'5-PeCB 12
Wastes (#114), 233'44'-PeCB (#105), 23'44'55'-HxCB (#167), 233'44'5-HxCB
(#156), 233'44'5'-HxCB (#157), 233'44'55'-HpCB (#189)

32/72 NIAST
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Food Safety from the farm (POPs)

[1 Analysis of POPs by GC-HRMS

Sample (Crop, Soil, Water)

i 1
= - Liquid-Liquid
L d .
! el <— Crop : H2504
Multilayer column Silica Column
(KOH-silica, H,S0,-silica, Crop —
PINO,-silica) il Clean-up
Active carbon
column
M : Active carb
T 1 +
’ H Analysis : HR/MS
mono PCBs non PGBs 4,6-DXNs P - Resolution >10,000
7,8-DXNs s - 13C-internal standard
DB-5 column SP-2331 column ENV column - Tsample : 4 times
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Food Safety from the farm (POPs)

O FDA/US action level

Substance

Commodity Action level

(ppb)
Cereal grains 20
Aldrin & Dieldrin Luttuce 30
Pepper, spinach 50
BHC Apples, Beans, Citrus, Luttuce, 50
Pears, Peppers
Chlordane Beans, Luttuce, Peppers 100
Cereal grains, Mushroom 500
DDT, DDE, TDE Corn 100
Grape 50
Heptachlor & Heptachlor epoxide = Root and tuber vegetable 10

34/72 NIAST
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Food Safety from the farm (POPs)

[1 Facing Issues

O Global convention on regulation of POPs is in progress

- Intergovernment Negotiating Committee : 5th in Johannesburg coming Dec.
- Release elimination of POPs - Experts, Sustituents, or Informations

O No Problem concerning pesticides (canceled or unregistered)

3% PCBs, Dioxins and Furans : Costs required in regulation

O Stepwise restriction is appropriate

- Circumstances of involved nations should be considered
- Financial and technological supports from advanced countries are needed
in exploiting substitutes for developing countries

35/72 NIAST
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Food Safety from the farm (EDs)

Endocrine Disrupters :

- a compound which mimics or blocks
the effect of hormones, such as estrogen,
or acts on the endocrine system

- may cause developmental or
reproductive problems.

Examples: DDT

37/72 NIAST

Food Safety from the farm (EDs)

EDs

O Chemicals disorder hormone systems — Adverse effects

- Pesticides (eg. DDT), Industrial chemicals (eg. PCBs), Pharmaceuticals (eg. Estrogens)
O Confusing results : Positive, Negative and Neutral effects on spermatogenesis

- Cancer cases related to hormonal systems have been increased (’73 ~ °91) :

Breast cancer 24%, Testicle cancer 41%, Prostate cancer 126%

O Functioning mechanism of EDs are unclear and complicated

— “chemicals and other environmental agents suspected to disrupting the hormonal

or endocrine systems of humans and animals”

[] Present status

O There is no verified Endocrine Disruptor, but “Inferred” chemicals.

O Different kinds of suspected chemicals due to the agencies
- Ministry of Environment , Korea - 67 chemicals : 44 pesticides
- US /EPA - 67 chemicals, US /lllinois/EPA 73 chemicals : 19 pesticides
- National Medicine and Hygiene Institute, Japan - 141 chemicals : 74 pesticides
- OECD - 27 chemicals
- WWF - 67 chemicals

38/72 NIAST
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Food Safety from the farm (EDs)
O Status of 44 possible endocrine disrupting pesticides
in Korea (WWF)

In use (17) Canceled (17) Unregistered (10)
24-D PCP 2,4,5-T
Alachlor Aldicarb HCB
Benomyl B- HCH Atrazine
Carbaryl Amitrole Kepone
Cypermethrin Chlorodane Synthetic pyrethroids
Dicofol(kelthane) DBCP Methoxychlor
Endosulfan DDT Mirex
Esfenvalerate Dieldrin Permethrin
Ethyl-parathion Lindane Transnonachlor
Fenvalerate Heptachlor Ziram
Malathion Maneb
Mancozeb Nitrofen
Methomyl Toxaphene
Metiram Zineb
Metribuzin DDT metabolites
Trifluralin Heptachloror - epoxide
Vinclozolin Oxychlordane

39/72 NIAST

Food Safety from the farm (EDs)

O Status in other developed countries of 17 pesticides
being used in Korea

Pesticide Germany UK USA Japan Remark

2,4 -D (H)*
Alachlor (H)
Benomyl (F)
Carbaryl (1)
Cypermethrin (I)
Dicofol (Kelthane (l)
Endosulfan (I)
Esfenvalerate (l)
Ethyl - parathion (1)
Fenvalerate (1)
Malathion (1)
Mancozeb (F)
Methomyl (1)
Metiram
Metribuzin (H)
Trifluralin (H)
Vinclozolin (F)

% Registration canceled
recently, submission to
the EU review data
given up

(0)e)

0000000 X®OOOOOOOOO
O00000OX¥0OO0OOO0OO0OO0
0000000 OOOOOOOO0OO
0000000000000

*F : Fungicide, I : Insecticide, H : Herbicide

40/72 NIAST
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Food Safety from the farm (EDs)

[ 1 Risk assessment of suspected EDs for fruits and vegetables

O Calculation of intake risk based on the daily intake level

Daily dietary intake level (mg/day/person)
= average residue level (mg/kg) X daily food intake (g/day/person)

Daily dietary intake level (mg/day/person)

Intake risk (%) = x 100
(%) ADI (mg/day/person)

41/72 NIAST

4. Dioxins
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Food Safety from the farm (Dioxins)

[ 1 Chemical structure and characteristics

9 1 9 1
(o]
7 o . 7 o 3
Clx 6 I 6

4 1 @ 4 qi
PCDDs PCDFs
Polychlorinated dibenzo—p—dioxins Polychlorinated dibenzofurans
@ Molecular weight : 322 4 Melting point : 300°C
4 Thermal decomposition temp. : above 700°C € Water solubility : 0.072ppb

@ log Pow >5

O Very stable chemically, highly concentrated through food chain
O Recently designated as EDs and POPs

43/72 NIAST

Food Safety from the farm (Dioxins)

L1 Intake of dioxins through the food chain

44/72 NIAST
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Food Safety from the farm (Dioxins)

L] Dioxin exposure (pgTEQ/kg/day)

Drinking
Country Total Foods(%) water(%) Air(%)  Soil(%)
Korea 0.64 93 0 6 0.1
Japan 1.54 96 0 2 1.6
USA 0.7 96 0 1 3
Germany 2.00 97 1 1.2 0.1

45/72 NIAST

Food Safety from the farm (Dioxins)

[ 1 Dioxins contamination level in commercial food
commodities (2000, KFDA)

Type Grai(:i 1%(;ans Fruit \(lﬁggfables Fi(sr‘l:zl;_i’()as :\:I:gt(;s)
PCDDs 0.0135 0.0013 0.1474 0.0273
PCDFs 0.0193 0.0010 0.1668 0.0509

PCBs 0.0000 0.0000 0.1401 0.1747
Dioxins 0.0352 0.0023 0.4542 0.2529

46/72 NIAST
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Food Safety from the farm (Dioxins)
[ 1 Cooperative research for regulratory levels of dioxins
in environmental media
O Establishment of dioxin limits in environmental media
- Evaluation of dioxin concentration in agricultural environment
O Present status
Media Excutive organization
Air, Water, Soil, River sediment NIER
Environmental Sea water, Sea sediment NFRDI
Media Arable soil NIAST
Soll of waste incineration NIER
5 Total food KFDA
% Livestock NVRQS
Ef Foods Carp, Bullfrog NIER
Sea food NFRDI
Agicultural products NIAST
Blood, Mother’'milk NITR
Human
Human blood of incideration area NIER

47/72 NIAST

5. Heavy metals

e e
S T M N e

48/72 NIAST
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Food Safety from the farm (Heavy metals)

[] Inflow to human

pe R B

=

OHE X1
(PCR: =) |

SEHI| S

(=R = re

PCEs)

49/72 NIAST

) J
' g ‘ ‘ FrES. 2 POk
wH N ; R
58! TP =, PCEs) ‘
| It o= ‘

B A 28 ‘

(

s
[CI=RIEA

Food Safety from the farm (Heavy metals)

[ 1 Analysis of heavy metals by ICP/MS

Elution Method

Microwave Method

- Air dry & crush
\

- Pass soil sample through a 10 # sieve
(100 mesh for Ni. Zn, 200 mesh for F)
\

- Take 10g soil samle
\

- Add 50m¢ HCI(0.1N) & Shake for 1 hr.
(1N for As)
\

- Filter with no. 5B & Whatman glass filter
\

- Apply to ICP or ICP/MS

50/72 NIAST

- Take 0.5g soil (0.25g rice) samle
!

- Add 70% nitric acid & stand for 30 min
!

- Digest with microwave digestion system
1cooling at-20T
- Cool in ice bath(freezer box) for | hr
|« Filter with No. 5B
Whatman Glass Filter

- Dilution to 50ml with pure water
l

- Filer with 0.45;m membrane filter

!
- Apply to ICP or ICP/MS
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Food Safety from the farm (Heavy metals)

[ Regulatory levels of heavy metals in arable land of Korea
Heavy Limits of Limits of Conc. damaging Dr:aft Ii_mits .
metal concern act crops” cg::t'::‘zriiizll

Cd 1.5 4 25 0.3
Cu 50 125 25 12
Pb 100 300 150-300 12
Zn 300 700 150-300 -
Cr 4 10 - -
As 6 15 5-25 2
Ni 40 100 - -

51/72 NIAST

Food Safety from the farm (Heavy metals)

[ Comparison of ADI estimated by Korea and CAC
Korea FAO/WHO
Heavy (WHO Technical report services)
Metal ADI ADI PTWI
(ug/person, 60kg) (¢glperson, 60kg) (rglkg, b.w.)
Cd 32 57~71 7
Cu 2,101 - 350~3,500
Pb 312 430 50
Zn 10,291 - 2,100~7,000
Ni 285 - -
Cr 169 - -
As a7 - 15

52/72 NIAST
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Food Safety from the farm (Heavy metals)

1 Comparison of Cd contents in unhulled rice

Conutry Sample

USAl 116 1.10.01

USA2 51 g 0.02
Venezuela 66 ) 0.2
Croatia 210 1.10.01

Indonesial 51 7 0.03
Indonesia2 116 {1 (0.04
Malaysia 97 b 0.03
Thailand 67 b 0.02

Taiwan 104 A 0.04
Chinal 218 b 0.02

China2 100 E 0.06
Japan 37,250 f:l:\‘0.0G
Korea 470 I 0.035

0.00 0.05 0.10 0.15 0.20 0.25
Cd contents per lkg unhulled rice (mg/kg)
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Food Safety from the farm (Heavy metals)

[] Comparison of Cd intakes from different countries

Country(Year)

Swiss(88) ,: FAO/WHO PTWI : 7us/kg b.w.

Ukse) 1 ]
Netherlands(88) {1 |
Korea(99) {00 3.3 ug
raly(87) 1]
Japan(87) g
France(83) ’:
Germany(87) *:|
New Zealand(82) 1. |

Thailand(87) T

T T T T T T T T T

0 2 4 6 8 10 12 14 16 18 20
PTWI(ug/kg b.w.)

54/72 NIAST
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Food Safety from the farm (Heavy metals)

] The amount of heavy metal in agricultural commodities
2.0
Regulatory levels of Cd in Korea
(Rice : 0.2 mg/kg, Fishes & Shellfish : 2.0 mg/kg)
15
2
(=)
E
£
£ 1.0
©
©
o
0.509
0.5
0.023 0.03 0.017 0.016 0.006 0.02 0.002
0-0 L) L) L) L) L) L) L L
Cereals Pulses Potatos Vegetabless Fruits Fishes Shellfishes Sugars
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Food Safety from the farm (Heavy metals)

[ Regulatory levels for heavy metals in agricultural commodities

291y
ulon
ueaq Aog
ueaq pay
ojejod
joamg
ojejod
abeqqen
yoeuids
3997
ysipey

Codex" 0.4 0.1 0101 01|01|02]|02]|0.05) 01

Cd
Korea 0.2 0.1 01|01 {01 |01]|02]|02)0.05]| 01

Codex 0.2 02 (02|02 |01]01]|03] 03| 01 0.1

Pb
Korea 0.2 02 (02|02 |01|01)|03)|03]| 01 0.1
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lll. Crop Protection Agents
for 21t Century

Crop Protection Agents for 215t century

[ Requisites for Environmentally Friendly Pesticides

- Working and active less than 5 g / ha dose

- Degrades rapidly and completely after their job is done
- Does not leave residues in/on food or water

- Immobile from the target location

- Compatible with manufacturing, formulations, packaging, and
application methods that minimize waste and exposure

- Does not perturb the treated ecosystem in any undesirable way

58/72 NIAST
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Crop Protection Agents for 215t century

[1 Positive introduction of highly active ones with low dose

O Changes of insecticide input per unit area (7940~ 2000)

Active inputs ( g / ha)
2,000 ® DDT (1942) Monocrotophos (1965)
@ Dieldrin (1946 @ carbofuran (1966

® Parathion (1948) @ Deltamethrin (1974)
@ Malathion (1950)

. @ Avermectin (1984
®® g 2:‘&;1;:?1:};:‘9(?‘29)55) @ Acrinathrin (1990
Q) @ Carbaryl (1958) @ zeta-Cypermethrin (1999)
@ Dimethoate (1959)  ® Emamectin bebzoate (1999)
1,000 Ol
1 1 1 1 A ® 1 (%)
1940 1950 1960 1970 1980 1990 2000

59/72 NIAST

Crop Protection Agents for 215t century

[ Trends of a.i. input of herbicide per unit area since 1955

Dose (A.l, g/1,000m*)

1,000 ~
Pentachlorophenol @ Chlornitrofen
@ Chlormethoxynil
. " @ Benthiocarb
@ Dichlobenil
100 -
®2,4-D
@ Chlorproph @ Pyrazolate
@ Simazine @ Simetryne @ Butachlor
10 |- @ Propachlor
@ Imazaquin
Pyrazosulfuron-ethyl
Bensulfuron-methyl @ Azimsulfuron
0 1 1 1 ]} Ethoxysulfuron ’

1955 1965 1975 1985 1995

60/72 NIAST
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Crop Protection Agents for 215t century

[1 Changes in a.i. input of fungicides during last 50 years

Year Introduced fungicide A.l input (g/10a)
1946 Oxine-copper 140 - 200
52 Captan 400

58 Metrim 150 — 400
61 Mancozeb 130 - 160
66 Oxycarboxin 80 — 150
68 Benomyl 14 - 55
74 Carbendazim 12 - 60
77 Prochloraz 40 - 60
81 Pencycuron 18 - 50
86 Pyrifenox 4-15
89 Difenoconazole 3-13
92 Azoxystrobin 10 - 37
97 Carpropamid 10 — 15

61/72 NIAST

Crop Protection Agents for 215t century

[] Use of low-inputted application technology and formulations
O Mixed formulations for rice nursery box treatment

- Merit - Applied the formulation to the box prior to transplanting of rice seedlings
_ Able to control concurrently major pests in early stage of rice growing
- Dose : Broadcasting with single formulation 300g — Mixed formulation 71 g/10a
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Crop Protection Agents for 215t century

O Seed treatment for pesticide application technology

- Targets in rice - Comparison of dose and application time
A.l. input Application time
Method (g/1,0001) (min)
Seed treatment 8~10 3~5
Water broadcasting* 90 25~30
Foliar application** 50 ~ 60 20~ 25

Crop Protection Agents for 215t century

[] Environmentally sound biopesticides

Pesticide Chemical

Bacteria

Virus

Nematodes

Insect predator
Macroscopic parasites

Biological— Microbial { Fungi
L Macrobial I:

— Protein
- Pheromones
- Phytoalexins (Elicitors)

— Biochemical

¥ Pros : selective, low toxic, eco-friendly, fewer dossiers to register, less R & D cost, low price ??
Cons : delayed and low efficacy, environment-dependent (inconsistent) effect, short self-life,

64/72 NIAST
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Crop Protection Agents for 215t century

[] Micro-organisms

v Antagonistic microbes
v/ Hyperparasites
v' Induced systemic resistance (ISR)

v/ Cross protection by non-pathogenic strain

65/72 NIAST

Crop Protection Agents for 215t century

O Macro-organisms (Natural enemies, Predators, etc)

- World-widely practiced utilization status
v Pests : Aphids, Spider mites etc. (16 species)
v~ Natural enemies : 145 species (Acary, Hymenopera etc.)
v’ Crops : Vegetables, fruits, horticulture
v' Countries : Europe, North America, Australia, Japan etc.

v Usage : Tomato, Sweet pepper (90-100%)
Cucumber (50%), Horticulture (10%)

66/72 NIAST
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Crop Protection Agents for 215t century

[] Pheromones as a pest control tool

- Monitoring and survey work
e Distribution, population density, and early infestations

- Control by mass trapping
o Areas of widely dispersed, pesticide inapplicable,
and highly populated resistant pest

- Control by mating disruption

e Suppression of population density by reduction
of successful mating

67/72 NIAST

IV. Recommendation for hazardous
substances management system

NIAST
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Recommendation

O Growing consumers’ demand for hazardous substances free food

O Current quality control focuses on post-harvest or distribution operation

ajeuoney

O Produce safety should be ensured from primary production stage

Risk assessment on extended target substances

After 2000

1980 1990

Pesticide residues Nitrate Dioxins, POPs

Heavy metals Microbial toxins Mycotoxins, EDs

69/72 NIAST

Recommendation

Strategy

O Management target : Pesticides = All possible hazards

O Methodology : Individual assessment = Comprehensive assessment
O Management range : Commercial distribution = From Farm to Table

% Maintaining traceability of the produce

Action plan

Production Environment Agricultural Input

—————

Risk Assessment

- Developing rapid analysis

Good Agricultural Practices

- Preventing environmental
contamination

- Managing contaminated
area

- Establishing D/B system

- Developing environmentally
friendly input and low toxic
plant protection agents

- Facilitating LISA, IPM and
other standardized practices

- Encouraging on-farm safety
management practices

and assessment method

- Establishing limits with
scientific basis

- Harmonizing with

international standards

]

]

———| Comprehensive and cooperative working relationship

f

-137 -
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V. Conclusion

Conclusion

Continuos Monitoring
on Food & Environment

Hazardous
Substances

= Access Data to the MRLs

%" Operate ad hoc Committees
=" Diligence in Publicity

5" Open to Public’s right-to-know

Information collecting
from International Bodies

Food Safety Enhancement & Environment Protection

72/72
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