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Implementacion

¢Por que llevo tantos afos la tecnologia de irradiacion para
el tratamiento fitosanitario? y écual fue el trabajo de
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Para alimento? Para plaga?
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CONCLUSION
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Jn alimento |rrad|ado hasta una
QosSisde 1U KG "'*__ ———

Ohay-problemas microbioldgicos
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*Gy = Joule/kg, kGy= 1000Gy
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o Norma Codex

CODEX ALIMENTARIUS
VOLUME XV

CODEX GENERAL STANDARD FOR
IRRADIATED FOODS

RECOMMENDED INTERNATIONAL
CODE OF PRACTICE FOR THE
OPERATION OF RADIATION
FACILITIES USED FOR THE
TREATMENT OF FOODS

FIRST EDITION

FODD AND AGRICULTURE ORGANMIZATION
(3 Te OF YNE UMITED NaTIONS
. WORLD MEALTH ORGANIZATION




i‘-vtuacién en Meéxico

Década, de los 70 investigaciones en

el 9S50 LN
Irradiador Comercia
A

.






Informacion

e Encuestas a
industriales y

Alimento

Industria(
%)

Y Y | 8 a ala

1

@ C N | A

__.

.
«
—

TR
- ;.:"‘
=

‘—4

rolg___——— 372 — ]
- : — e ————————————

Citricos 5
Mangos 6
3 4
imales (14
Especias |70




e'e Investigaciones
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e Estudios Entomologicos
e Dmin en 4 especies de mosca de la fruta de
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Dosimetria
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‘? 'éambio de mentalidad

Inspectores cambio de actitud hacia una
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| . Estudios de Calidad




"T’.l;uebas de Transporte
Mango var Kent

Irradiada en Mexico y via aerea a E.U.
Dosi_s le 150, 300 y 375 Gy.

— = . ' N —
17arla.




Es Tl,dio de Factibilidad Economica

-

1984 OIEA

Table 7. Unit processing cost for packing and irradiating mangoes and citrus for
disinfestation at 0.30 kGy at two levels of throughput per year
(In million dollars for total cost; in dollar for unit cost)

Mango Citrus
50 million kg/yr 100 million kg/yr 100 million kg/yr 150 million kg/yr
Packing Irradiation Packing Irradiation Packing Irradiation Packing Irradiation

Total Fixed Cost $ 0.6973 $0.7152 $ 1.0088 $1.0027 $ 1.0088 $ 0.9897 $ 1.4246 $1.3506 l

Total Variable 28.2115 1.3465 53.558 1.650 23.530 1.5938 35.309 1.9880
. Cost
" Total Fixed & 28.909 2.062 54 567 2.653 24.539 2.504 36.734 3.339 -
Variable Cost
Unit Cost/kg $ 0.578 $0.041 $ 0.546 $0.027 $ 0.245 $ 0.026 $ 0.245 $0.022
Total Unit Cost/kg $0.62 $0.573 $0.271 $0.267

= , =

lusion: Costo de“irradiacion es minimo, comparado
con el agque

Tratamiento de Irradiacion economicamente-factible
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* "Normas y Reglamentos

Estados Unidos

FAO/IAEA. Evaluacion de 1986

la IF para resolver « FDA Reglamento Autoriza la
problems de cuarentena irradiacion para alimentos .
en el comercio de frutas ( + frutos Dmax 1KGy =
1970). =
« 1989
- Mexico miembro GCIIA. < APHIS Autoriza Irradiar papaya -
Recibe apoyo para de Hawaii a Guam, Puerto Rico e
implementar la IF. Islas Virgenes, 150Gy
Nuevo Concepto. Inhabilidad
NAPPO. Reconoce la del insecto a volar.

Irradiacion Fitosanitaria
(1989)




&he New Hork Bimes

This copy is for your personal, noncommercial use only. You can order presentalion-ready coples for disiribution
1o your colieagues. clients or customers, please click here or use the "Reprints" tool thet appears next 1o any
article. Visit www.nytreprints.com for samples and additional information. Order a reprint of this arlicle now. »

September 14, 1986

FIRST U.S. IRRADIATED FRUIT, PUERTO RICAN
MANGOES, ON SALE IN MIAMI

Special to the New York Times

MIAMI, Sept. 13— For the first time, the Department of Agriculture has allowed onto the
United States mainland fruit that has been subjected to radiation by gamma rays to eradicate
insects and harmful bacteria.

Four hundred cighty cases containing 3,500 irradiated mangoes arrived by air Thursday from
San Juan, P.R. The mangoes were treated last Saturday at an irradiation plant in San Juan,
according to George G. Giddins, director of food irradiation for [somedix of Whippany, N.J.,
which built the plant.

Mr. Giddins said that the shipment was cleared in advance in San Juan by the Agriculture
Department and the Food and Drug Administration and was again clcared here. Later Thursday
the mangoes, of the pango variety, weighing 1 1/2 pounds each, were on sale at the Lorenzo
produce market in North Miami for $1.50 ecach.

David J. Liff, the markct's produce manager, said that there was a label on the shelf telling
about the irradiation. Approval Granted in April

Mr. Giddins said that the produce had been brought in under approval granted by the Food and
Drug Administration on April 16, 1986. He said that this approval applied to produce from alt
countries in the world, while the Department of Agriculture still regarded the sale of such fruit
as experimental, pending market tests.

Mr. Giddins said that in irradiation fruit on a conveyor belt was bombarded with gamma rays,
which kill bacteria and insects. He said the process added a week to the produce's shelf life.

He said that the plant where mangoes were irradiated was ordinarily used to sterilize health
care equipment and that his company was planning to build a large plant in Ponce, P.R.

Produce has been irradiated for a decade in Britain, Israel, China and Japan, among others.
Gamma irradiation is used in the United States to stcrilize surgical equipment and has other
industrial uses.
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< 3 Promocion

Seminarios Exposiciones

IRRADIACION DE

ALIMENTOS il

ININ  INSTITUTO NACIONAL DE INVESTIGACIONES NUCLEARES
=//-‘A SECRETARIA DE SALUD
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d Problemas

+ La susw ension del Bromuro de Metilo MB
Protocc ode MONTREAL (1992

+Tratami |_1tos Alternativos, presentaban
proble as de calidad y muy especificos
solo a dg te inados._productos..

g
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Reglamentos

Mexico

+ Secretaria de Energia

Autoriza la irradiacion de
alimentos.

+ Secretaria de Salud NOM 033-
SSA1l- 1993 (publicada Marzo 7,
1995) autoriza la importacion y
consumo de alimentos irradiados.

Estados Unidos

+ APHIS 1996. Notice Police

+ APHIS 1997 Litchee
carambolo, mango 250 Gy
from Hawaii






http://www.inin.mx/principal_miniportal.cfm?cve_area=PIG&codigo_opc=100000000

May 1993

k) Commercial Application of
Food Irradiation in Mexico:

An FAO/TAEA Mission Report

A
-8

P




275,000 T/Y
] V 4 ]
Estudio Economico
Figure 3 ,
700,000 T/Y . . . .
Location of Potential Irradiation
Plants in Selected Regi
w Hopaies ants 1n selecte €gions
500,000 T/Y
® Laredo
Hldcl:o Progreso
- Brownsville
2,916,495 T/Y
Tomatoes Moniuuy.
Mangoes
Strawberries
Nus
Spices
Tuna 1,673,978 T/Y
Shrmp Mlnldams
Chicken Tomatoes
Pork O
ﬁ\’ | ofg Svawbenis 2,635,696 T/Y
'Sanluls Potosi Oranges . Man;;o“
'7/\/ ! Nus/\Garkc Coioie
Raisins Cocoa Limes
Onions Spices Oranges .
Pork - Mandarins
Chicken Onions
Grapet b Mexico City
Tomatoes Mangoes (o)
Lemon 1,823,979 T/Y
Grapelrus, Limes J Onions
Payapas Nuts
Chicken, Pork Grapeina
1495712 Try  Soices. Nuts i
Tomatoes Mangoes Grapelrut
Okra X
@ Location of Potential Irradiators

Shoamp Tuna
N
Cocoa Pork s
Spices Chucken




Table 15
Projected Volume of Product for an Irradiator
in the Central Region of Mexico

(Tonnes)
YEAR
1 2 3 4 5
Onions 5,000 7,000 10,000 13,000 15,000
Potatoes 5,000 7,000 10,000 13,000 15,000
Garlic 1,000 2,000 3,000 4,000 5,000
Cocoa 500 1.000 2,000 3,000 4,000
Spices 500 750 1,000 1,500 2,000
Strawbemes 1,500 2,000 3,000 5,000 7.000
Shrmp 1,000 2,000 4,000 6,000 8,000
Medical Products 2,000 2,500 3,000 3,500 4,000
Pet Food 4,000 5,000 6,000 7.000 8,000
20,500 | 29,250 | 42,000 | 55,500 | 68,000




Table 18
Annual Revenue Projections (USS$) for Irradiation Facility in
the Central Region of Mexico

Service

Charges :

(US $MT) ! 2 3 4 5
Onions $25 125,000 175,000 250,000 325,000 375,000
Potatoes $20 100,000 140,000 200,000 260,000 300,000
Garlic $75 75,000 150,000 225,000 300,000 375,000
Cocoa $125 37,500 75,000 150,000 225,000 300,000
Spices $125 62,500 93,750 125,000 187,500 250,000
Strawberries $70 105,000 140,000 210,000 350,000 490,000
Shrmp $250 250,000 500,000 1,000,000 1,500,000 2,000,000
Medical $350 700,000 875,000 1,050,000 1,225,000 1,400,000
Pet Food $4 176,000 220,000 264,000 308,000 352,000

TOTAL $1,631,000{%$2,368,750|$3,474,000($4,680,500|$5,842,000




Estimated Capital and Operating Costs for
Proposed Cobalt-60 Pallet Irradiator (US$)

Capital Cost

Irradiator Machinery $1,700,000
Initial Load of Cobatt* $1,200,000
Biological Shield $400,000
Building $650,000
Fork lifts $100,000
Office Equipment $30,000
Dosimetry Equipment $20,000
Land $100,000
Project Management and Engineering | $300,000
Working Capital $100,000

TOTAL |$4,600,000

First Year Operating Costs'
Labour $200,000
Insurance and Taxes $40,000
Maintenance $50,000
Utilities $80,000
Supplies $65,000

TOTAL $435,000

*Additions in 2nd to 5th years wouid be
respectively $200,000, $350,000,
$400,000, $500,000. From the 5th to 10th
year annual replenishment would cost
$244,000
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‘Factibilidad Financiera
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Organizaciones Regionales
. EPPO
« APPC
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Fitosanitario” (1997)
 Esta nagrma sirvio de base para el desarrollo

de la ngrma jonal adoptada por la




@Trabajo con Empresas

" e México cede dela
. reunion anual del
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Planta Sterigenics

4+Inicio en abril del ano 2000

Fuente Sterigenics
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" Camino al comercio de IF

2000 Industria
Inicia operacion la
nueva planta de
Irradiacion

Crece el interes de la
Industria por utilisar

- el tratamiento.

En planes la
Construccion del
Irradidor para IF

Reglamentos Normas
Internacionales

APHIS 2002

Autoriza el uso de la
Irradiacion como 2003 NIMF N° 18

tratamiento “Directrices para utilizar la
Fitosanitario para irradiacion como medida =

frutas y vegetales fitosanitaria”.
importados a E.U -

Secrataria de
Agriculatura
reconoce IPy
accede a elaborar la
Norma respectiva
NOM-000-FITO-2000




_~Comercio en 2004

Meéxico United States El mundo
DGSV - USDA E.U. establece el Embarque

iniciaron la Plan de trabajo de comercial de
Elaboracion del Equivalenencias mangos irradiados
documento para el (FEWP) para Australia a New

f comercio bilateral  importacion Zealand

de productos

irradiados en apego

a la Norma

Internacional para 3
Medidas .
Fitosanitarias NIMF

18




"::;f REGLAMENTO
\ APHIS 2006

« Dmin para 13 plagas comunes de

| — = = o s

— — R ]
_ e ———— — e c—
Y 8

——— S —— —_—
e ____

150.Gv:pDaka-mo. 1e-1aS FLULASV—
400 Gy para otras plagas excepto pupas
de Lepidopteros.
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Plan de trabajo para un acuerdo
General de Equivalencia

(Framework Equivalency Workplan FEWP)
3" 5

vegetale |rrad|ados entre Mexmo y Estados
Unidos

3
F.rWMOG



' Plan de trabajo Operacional
+ Describe los requerimientos para

implementar la irradiacion en
tos vegetales.

~___ parti anteS'de ambos paises asi
como las responsabilidades de cada
una clb ellas:

' ‘,
DocumetM
auto GSTTUSDh




Registros y monitoreos

¥ .
Responsé_b de los participantes
 Acuerdo-finan iérd\_\‘
« Adendas ',.
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* . %11 PARTICIPANTES DEL
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+ DGSV P nto focal para la cooperacion en el Plan
de Trg del Marco de Equivalencia (EEWP) y el

Plan dé Ff@bajo Operativo (O =
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‘los expor‘t A ores, empacadores y plantas de

- tratamieni firmara (con APHIS) el Acuerdo de
Cooperdc financiero para la
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» ° _Norma Oficial Mexicana
' Tratamiento Fitosanitario

NOM-022-FITO-1995, Requisitos y especificaciones
q A A - | H - - ale) -1~ =

Tratamiento a Ba e de Frio

Tratamiento tlid.r érminco

Tratamiento con T‘W
(Publicada | dificacion a la'noerma.8 de agosto 2008) -



Certificacion y Envio

Sterigenics Mexico

Primera planta de

Irrad!mmgﬁ tratamiento

=
T Y £ 70 B RO~

Envia el primer embarque
de guayaba irradiada
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Cd. De Matehuala, SLP -
inaguracion julio 2011

- Blindaje de hasta 1.5 MCi
Tarimas industriales




REGLAMENTO
APHIS 2012

+Cambio a la regulacion

+Autoriza la Irradiacion en e
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* Irradiacion en Destino

Octubre 2014

Primer embarque irradiado en destino
a)National Center for Electron Beam
w_; 1, College Station, Te ‘
)Gateway 3, Gulfpc
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ndas al plan de trabajo

+ A partir del 2007
+ irradiacion y Exportacion de

mango
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College Station  Gulport
Mississipi

Benebion

ININ

Isla Mujeres
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Sterigenics




Tons of irradiated fruit exported by Mexico per
year (ASEFIMEX 2015)

2008 2009 2010

Guava
265 3564 5345

Grapefruit
Mango

Sweet lime

—_—

Pomegranate

Carambola

97 982

265 3564 5912 11713




- Importacion

-

Durazhos de Georgia y South Carolina




T\ ¥

% Futuro

-

- Exportacion de fruta que no tienen
establ acido un tratamiento fitosanitario
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. Chrle mango.

. Auqtr |a mangoyguayaba
. Nuev O Y guayaba.
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wASOL  RADIOFILICOS ““Razy,
EN COMERCIO e

® Litchl, Longan, Mangosteen, Rambutan,
Dragon Frul

&l It
M Grape, Persimmon

™ Mango, Guava, Grapefruit, Chile

manzano, Sweet Lime, Grape
Mangoes
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"\ % Flores

Toleran 400 — 600 Gy
{F: eI Alstromeria, Gladlolus TU|IE
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GIor*osa Fern, Gysophila, Fresin
: LoB itelia, Lisianthus,



Radiodelicatus

* Frutas: citricos chabacano,

| \

lirimoya, hispero,
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Radiofobicos

rutos: Aguacate




-

Siguiente Proyecto

Consumidol Investigacion



