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Challenges to the Mango Industry

The 2016 U.S. market value of fresh mangos 
was approximately $526 million 

Challenges to the Mango Industry: 
– There have been several Salmonella foodborne 

outbreaks related to mango consumption - 1998, 1999, 
2001 and 2012

– Mangos are consumed fresh and there is no pathogen 
killing step in the production chain

– Salmonella has the capability to be internalized in the 
fruit, and once that occurs, then there is no conventional 
method to decontaminate the fruit

– FSMA – Training Component - Execution   



The Mango Industry 
Food Safety Needs Assessment

55 packinghouses, 36 farms and 22 warehouses and 
distribution centers were visited in 7 countries 

Food safety programs and practices were assessed to 
explore risks in the industry

Research needs were determined and some funded 
(CIAD & Center for Produce Safety)

Training needs and food safety activities were planned  



Audiences for Food Safety Training
Levels of Training – Mango Industry Approach 

Level 1. Farm, packinghouses and warehouse 
owners and QC/QA managers. Food Safety 
Professionals. 

Level 2. Farm, packinghouses and warehouse 
managers and supervisors. QC/QA. Food Safety 
Professionals. Technical training. 

Level 3. Harvesters, packers and hourly 
employees. 

English/Spanish/Portuguese/Haitian Creole 

Farm/Packinghouse/Warehouse  



Basic Food Safety Training for New Employees
Available at: www.mangofoodsafety.org



The Mango Industry Food Safety Training Kit 
Farm/Packinghouse/Warehouse

Available at: www.mangofoodsafety.org
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The Mango Industry Food Safety Training Kit 
Part 2 – Agrochemicals 

Available at: www.mangofoodsafety.org



Cleaning and Sanitizing Practices in the Mango Industry
Available at: www.mangofoodsafety.org







The Mango Industry PC Self-Assessment Tool 
Available at: www.mangofoodsafety.org



www.mangofoodsafety.org

Month
Unique 

visitors

Number of 

visits Pages Hits

Apr-Dec 2016 2452 3855 11676 181913

2017 2,711 5,068 15,541 134,865

Jan-Mid Feb 2018 375 651 3,127 20,023

Total 5538 9574 30344 336801



Training Apps – Apple and Android – 27 Training Apps
Available at: www.mangofoodsafety.org



Training Apps – Apple and Android – 27 Training Apps
Available at: www.mangofoodsafety.org



Apps Downloads
iTunes Connect

Impressions Units

App

Mango: El abc de la inocuidad de los alimentos 13868 3792

Empacadora - Mango 11720 3207

Bodega - Mango 8622 3205

Higiene personal en la empacadora de mangos 2393 3165

Lavado de manos en la empacadora de mangos 2411 3162

Warehouse - Mango 9465 3161

Embalagem - Mango 13661 3145

Personal Hygiene in a Mango Packinghouse (English) 14407 3106

Packinghouse - Mango 9823 3094

Lavado de manos en la huerta de mangos (Spanish) 4515 3047

Personal Hygiene on a Mango Farm (English) 8661 3044

Food Defense (Spanish) 3400 3040

Mango: The ABCs of Food Safety (English) 12462 3017

Huerta - Mango 11640 2999

Farm - Mango 16660 2996

Mango Contaminants (English) 14984 2971

Contaminación cruzada en la huerta de mangos 4018 2967

Fazenda - Mango 21388 2960

Mango Cross-contamination in the Packinghouse 8282 2944

Contaminantes de los Mangos (Spanish) 1991 2937

Izin - Mango 14106 2906

Higiene personal en la huerta de mangos 3803 2864

Contaminación cruzada en la empacadora de mangos 526 2820

Handwashing in a Mango Packinghouse (English) 8554 2811

Hand washing on a Mango Farm (English) 7450 2771

Mango Cross-contamination on the Farm (English) 4837 2766

Mango FSVP Part 2 3685 25

Mango FSVP Part 1 2583 21



Apps Downloads

Google Play Instalaciones

App Activas totales

Bodega - Mango 2 35

Embalagem - Mango 0 14

Empacadora - Mango 16 91

Farm - Mango 1 69

Fazenda - Mango 2 22

Huerta-Mango 25 198

Izin-Mango 0 14

L3 Mango Packinghouse 3 11

Lección 1 Mango 8 20

Lección 2 Mango 5 19

Lección 3 Empacadora Mango 6 18

Lección 3 Huerta Mango 5 16

Lección 4 Empacadora Mango 7 13

Lección 4 Handwashing F 6 13

Lección 4 Huerta Mango 8 17

Lección 5 Empacadora Mango 5 9

Lección 5 Huerta Mango 4 13

Lesson 1 Mango 9 35

Lesson 2 Mango 1 12

Lesson 3 Mango Farm 4 33

Lesson 4 Mango Farm 3 14

Lesson 4 Mango Packinghouse 2 9

Lesson 5 Contamination F 5 25

Lesson 5 Contamination PH 4 20

Lesson 5 Mango Farm 3 14

Lesson 5 Mango Packinghouse 4 11

Mango FSVP 6 15

Packinghouse - Mango 2 27



Extension Meeting and Other Activities

FSTK - Train-the-Trainer in 7 countries, Food safety 
awareness talks & short course in 7 countries

•Petrolina (2) 

•Piura (5)

•Guayaquil (3)

•Guatemala (2)

•Port-Au-Prince (3)

•McAllen

•Ft. Lauderdale

•PMA – Promotion (3) 

• Huatulco, Mexico

• Acapulco, Mexico

• Tepic, Mexico

• Tapachula, Mexico

• Mazatlan, Mexico (2)

• Tepic, Mexico

• Puerto Vallarta, Mexico (2)

• Los Mochis, Mexico (3)



Extension Meeting and Other Activities - Webinars

Webinars – FSMA – Produce Safety Rule, Preventive 
Controls Rule and FSVP (5)

Dr. Sergio Nieto-Montenegro 
Food Safety Consulting and Training Solutions, LLC

National Mango Board Webinar 

Revisión de la Normatividad Final de FSMA de 
Controles Preventivos para Alimentos para el 

Consumo Humano

Buenas prácticas de manufactura actuales y 
análisis de peligros y controles preventivos 

basados en riesgo para alimentos para el 
consumo humano 

ó

–

–
ó ó

–
ú mé



Extension Meeting and Other Activities

Development of SOP to match the Harmonized GAP 
Standard



Produce Safety Standards (Nov 27, 2015)

Preventive Controls for Human Food (Sept 17, 2015)

Preventive Controls for Animal Food (Sept 17, 2015)

Foreign Supplier Verification Programs (Nov 27, 2015)

Accreditation of Third Party Auditors / Certification Bodies 
(Nov 27, 2015)

Sanitary Transportation of Human and Animal Food         
(April 27, 2016)

Prevention of Intentional Contamination/Adulteration

(April 06, 2016)

Food Safety Challenges – What is Next? 
The Food Safety Modernization Act (FSMA)



What’s Next? - Food Safety Challenges

PSR – Growers Training in Each Country 

Train-the-Trainer to build capacities within the industry

Develop FSMA Trainers in Each Country



What’s Next? - Food Safety Challenges

Training 
Learning Management System



What’s Next? - Food Safety Challenges

Food Safety Preventive Controls Model Plan

Mango Produce Safety Rule Basic GAPs Program

FSVP Model Plan for the Mango Industry

FSVP Verification Checklist/Guidance



Thanks - Questions

1

Dr. Sergio Nieto-Montenegro

Food Safety Consulting & Training Solutions, LLC

sergio@ foodsafetycts .com

El Paso, TX Tel: 864-633-6325

Alimentos y Nutrición Chihuahua, México

sergio@ alimentosynutricion.com
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