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(Proactively) Address Consumer & Regulatory Demands…….

….for the Global Ag. Market 

30,000 ft view – what do we want to do? 



- Insectophobia – insects

- Iophobia- poison

- Radiophobia – radiation

- Microbiophobia - microbes (germs)

- Genophobia- Fear of sex (GMO)

- Chemophobia - chemicals 

- Chrometophobia - $$ money

- Georgophobia - farms

Consumer Ag. Demands (Phobias)

?

http://phobialist.com/#I-

- Gnosiophobia- knowledge

http://upload.wikimedia.org/wikipedia/commons/1/1b/Europe_satellite_orthographic.jpg


We must educate millennials (rich and poor) ........... 

“google” N-gram



trade

barriers

Agricultural Conundrum –

must use chemicals, but can’t????

pest-free security
(insecticides & herbicides)

food safety
(antimicrobials)

no treatment 

residue
(MRLs)

Regulatory  Ag. Demands 



Opportunity to break trade barriers:

start finish

PRODUCTION POSTHARVESTPREPLANT

“SYSTEMS-BASED”

tapping the “system” to negotiate the agchem conundrum

http://en.wikipedia.org/wiki/File:DNA_Structure+Key+Labelled.pn_NoBB.png


1990 Nobel Laureate

EJ Corey

RETROspective inspiration

certaintyuncertainty



finish

RETROspective approach

start finish

PRODUCTION POSTHARVESTPREPLANT

certaintyuncertainty

quantitative

“Pest control based retrospectively through the point of marketing/consumption” 

“SYSTEM”

http://en.wikipedia.org/wiki/File:DNA_Structure+Key+Labelled.pn_NoBB.png


Postharvest Fumigation Residues

1-slide introduction........



Complexities of Postharvest Fumigant Use

target efficacy

worker- and consumer-

exposure
by-stander- and environmental-

exposure



• phosphine               -87 

• sulfuryl fluoride       -55

• sulfur dioxide          -10

• methyl bromide          4

• hydrogen cyanide    26

• propylene oxide       34

• ethyl formate 54

• Vapona (non-food)  148

• pyrethrin 170

Postharvest fumigants -

tools in the box

bp °C

smalls 

(grains, rice)

efficacy

bigs

(nuts, fruits)

α



Key (regulatory & consumer) issues

– residues

• definition (MB & PH3)

• methodology (MB, PPO, SO2)

– environmental 

• greenhouse (SF)

• efficacy (PH3)

– human health

• worker exposure (MB & PH3)

• by-stander (SF)

– quarantine

• procedural operations (PH3)

• enforcement (PH3)



methyl bromide: the issue

$

politics

economics

science

http://www.freefoto.com/preview.jsp?id=13-47-13&k=Chromium+factory,+Eaglescliffe
http://www.123rf.com/photo_3532033.html








Br - MeBr



Relative sorption of methyl bromide  into “naked” fresh 

produce: external versus internal feeders

OFF very important for short treatments (MB)

SWD

mites



When does one take the measurement?



CODEX



CODEX – methyl bromide

NO fresh fruit ?!??



CODEX – bromide

YES fresh fruit ?!?



CODEX – sulfuryl fluoride

No timing   ?!?

No fluoride  ?!!??



CODEX – phosphine

No fresh fruit ?!?

No timing ?!?

10 ppb  no detection  no residue



Phosphine (PH) – non-food use

Nothing new......

Thanks IR4 (Jerry Baron) and USEPA (Rick Keigwin)



Fumigants “off gas” (i.e., depurate) uniformly from boxed fruit over the course of 

cold storage with loss that follows first-order kinetic approximations given the 

applied doses and corresponding treatment temperature utilized in this study. 

Other factors for Korea:

Worker Safety – Inhalation Exposure



“Organic” (i.e., gaseous) fumigant residues in fumigated fruit decreased uniformly 

over the course of cold-storage at 37 F and 34 F for oranges and grapes, 

respectively. Methyl bromide requires time-scales of days and phosphine requires 

timescales of hours to reach USEPA food tolerences for both methyl bromide and 

phosphine residues in fruit (dashed red lines). 

Other factors for Korea:

Residues – Ingestion Exposure



Table grapes vs. Brevapalpus chilensis –

Chilean false mite (CFM)

• Key trade barrier of US toward Chile fresh fruit

• US largest use of MB (fresh fruit)

• USEPA worker exposure issues at the dock

• Chilean exporters / US consumers want quality fruit

CFM



Winks (CSIRO) summary cartoon, adult RFB



Mortality of susceptible (RFB), Tribolium castaneum, 

eggs w/ [PH3]ss at 70ºF 



Susceptible RFB “sweet spot” @ 70°F



Mortality of resistant (RFB), Tribolium castaneum, 

eggs w/ [PH3]ss @70.0ºF 



Resistance αTime >>>>[PH3] 



Tree nut MRL issues

-propylene halohydrins & EU

X- acid

base
catalysis

• Degradation products as MRLs

– Limited data on PCH

– No data on PBH

• Historic perspective for concern

– MB, bromide quantification (Br-)

– Ozonation of drinking water

http://upload.wikimedia.org/wikipedia/commons/1/1b/Europe_satellite_orthographic.jpg


Tree nut MRL – PPO issue

-getting started

• Novel Methodology

– Existing ASTA method no work

• “Artifactually” raises PCH and PBH

• Need isomeric resolution

– Critically supports tox data

http://upload.wikimedia.org/wikipedia/commons/1/1b/Europe_satellite_orthographic.jpg


Tree nut MRL – PPO issue

-getting started

• Novel Methodology – GC Mass spectrometry

Mega bore GSQ (high flow of nastyness), $olvent

http://upload.wikimedia.org/wikipedia/commons/1/1b/Europe_satellite_orthographic.jpg








IPPC compliance versus

feedback from JMPR

10% RSD

Bond, E. J.  1984. Manual of Fumigation for Insect Control: Chapter 2; Principles of Fumigation.  1 
FAO Plant Production and Protection Paper No. 54.  Food and Agriculture Organization on the 2 
United Nations.  Rome.  pp 22-28. 3 



Postharvest Fumigation Residues

1-slide take home........


