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THANK YOU
TO THE ALMOND CONFERENCE 2022

METAL SPONSORS!
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OPENING RECEPTION
S p o n s o r e d  b y  A l z c h e m L L C

SNACKS
S p o n s o r e d  b y  W i l b u r - E l l i s

3:30 – 5:00 p.m.
Almond Conference Expo
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Almond Food Quality
& Safety Resources 
D e c e m b e r  6 ,  2 0 2 2

M o d e r a t o r :  M i r a n d a  T h o m a s  ( A B C )
S p e a k e r s :  G u a n g w e i H u a n g  ( A B C )
T i m  B i r m i n g h a m  ( A B C )
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0 1 .   I N T R O D U C T I O N

0 2 .   R E S O U R C E  O B J E C T I V E S  &  
V I S I O N

0 3 .   A B C  I N V E N T O R Y

0 4 .   S TA K E H O L D E R  
I N T E R V I E W S

0 5 .  N E W  R E S O U R C E S

0 6 .  W H AT ’ S  T O  C O M E

AGENDA
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Tim Birmingham
Almond Board of California

Director, Quality Assurance and Industry Services

Career Highlights

• Over 25 years of experience in food processing, product 
quality, process validation, food safety and microbiology.

• Implementation of the mandatory treatment program for 
California almonds and Pre-Export Checks program for 
aflatoxin control, and the development of validation 
guidelines within the low moisture food industry. 

• Maintains industry relationships such as FSMA and 
serves part of the U.S. Delegation on the Codex 
Committee on Food Hygiene. 

• Liaison for ABC’s Food Quality and Safety Services 
Committee and its food quality and safety research 
portfolio.

Guangwei Huang
Almond Board of California

Associate Director, Food Research and Technology

Career Highlights

• Over 30 years of experience in food safety, quality
assurance and preservation, processing, product innovation 
and application, co-product upcycling, and harvesting 
technologies.

• Developed validation guidelines for implementation of the 
almond mandatory pasteurization rule and educates food 
professionals on product use.

• Member of IFT, IAFP, and AACC, an Executive Board of 
Director for Subcommittee of China Snack Foods. 

• Liaison for ABC’s Biomass Workgroup, direct and manage 
research for Food Quality and Safety Services Committee, 
and the Strategic Ag Innovation Committee.  

PANEL INTRODUCTIONS
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OBJECTIVE
Easily accessed comprehensive technical 

information on almond quality & safety

• QA/QC, Food Safety professionals

• Almond handlers

• Food manufactures

• Roasters & packers

• Traders, importers, retailers

• Product developers

AUDIENCE
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AQFS RESOURCES
P H A S E  I - E VA L U AT I O N

1. CREATE AN EXTENSIVE INVENTORY LIST OF ABC QUALITY AND 
FOOD SAFETY RESOURCES.

2. IDENTIFY OUTDATED RESOURCES.

3. REVIEW WEBSITE CONTENT AND LOCATION OF RESOURCES.
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INVENTORY CATEGORIZATION
F O O D  S A F E T Y

Pasteurization

A L M O N D  Q U A L I T Y

T E C H  K I T
T R A N S L AT E D  V E R S I O N S

PEC & Aflatoxin FSMA

Food Facility 
Programs GAPs Other Concerns

Grades & Standards Almond Composition Almond Sensory 

Roasting Shelf Life Stockpile 
Management
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AQFS RESOURCES
P H A S E  I I  - I N T E R V I E W S

1. CONDUCT A SERIES OF INTERVIEWS WITH INDUSTRY STAKEHOLDERS.

2. FURTHER DEFINE AUDIENCE.

3. FORMATS OF DOCUMENTS. 
- FACTSHEETS - VIDEOS
- PODCASTS - POSTERS/CARDS
- POWERPOINTS - VALIDATION GUIDELINES
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STAKEHOLDERS

0 1 .   B L U E  D I AM O N D

0 2 .   D E R C O

0 3 .   H AR R I S  W O O L F

0 4 .   H E R S E Y

0 5 .   I N T E R S N AC K

0 7 .   P R O C E S S  AU T H O R I T I E S

0 6 .   T H E  AL M O N D  C O M PAN Y
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KEY TAKEAWAYS FROM INDUSTRY MEMBERS

VALUES

• TECHNICAL TOOL KIT

• POSITION REPORT

NEEDS

• USDA GRADES & STANDARDS 
SUMMARIES

• GRADING PROCESS EXPLANATION

• UPDATED VALIDATION GUIDELINES

• ONGOING TECHNICAL RESOURCES

• MAXIMIZING SHELF LIFE

• ROASTING OF ALL FORMS

TARGET AREAS

• PASTEURIZATION

• HCN

• ACRYLAMIDE

• 4-LOG VS 5-LOG

• PESTICIDES

• CONCEALED DAMAGE

• SALMONELLA

AUDIENCE

• CUSTOMERS

• NEW EMPLOYEES
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AQFS RESOURCES
P H A S E  I I I

1. DRAFT NEW RESOURCES.

2. REORAGANIZATION OF ALMONDS.COM.
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ALMOND QUALITY RESOURCES

1. GRADES & STANDARDS: grade chart, poster

2. ALMOND COMPOSITION

3. ALMOND SENSORY: Volatile research, sensory 

evaluation procedure

4. ROASTING: Podcast, Roasting Q&A, Deep Dive, 

Research updates

5. SHELF-LIFE: Moisture calculator, Q&A, Impact Factors

6. STOCKPILE MANAGEMENT: Best Practices

G U A N G W E I  H U A N G

AVAILABLE NOW
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ALMOND SENSORY PROPERTIES
R E A D I N G  S L I D E S
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ALMOND SENSORY 
P r o f i l e  P a p e r  S u m m a r y  S e n s o r y  E v a l u a t i o n  P r o t o c o l
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ALMOND ROASTING – Audio PowerPoint
R o a s t i n g  P r o c e s s ,  F l a v o r  a n d  S e n s o r y  P r o p e r t i e s ,  R o a s t i n g  O p t i m i z a t i o n

Objectives:
• Dehydration
• Develop desired flavor, texture, color

Impact Factors:
• Quality of infeed
• Roasting parameters
• Roasting equipment
• Heating means, distribution, speed
• Cooling timing and speed

Dry 149oC/15min Oil 149oC/13min
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Temperature, humidity, packaging, processing conditions affect quality
(oil migration, water migration, flavor fading, etc.)

Temperature

Humidity

H2O
Odor
Mold

H2O
Oil
Brittle
Rancidity

ALMOND SHELF LIFE – Audio PowerPoint
I n c l u d e s :  A l m o n d  P r o p e r t y,  Q u a l i t y  C h a n g e  O v e r  S t o r a g e ,  S h e l f - l i f e  

D e t e r m i n a t i o n ,  R e c o m m e n d a t i o n s  

Almond Properties Changes with Environmental Conditions Environment:

• Store under cool and dry conditions 
(<15°C/59°F and <60% relative 
humidity)

• Maintain almond moisture at 3 to 
5.5% for optimal stability

• Use packages with good barrier 
properties against water and air 
transmission, and prevent 
infestation, to maximize shelf life 
when affordable and feasible

• Avoid exposure to light and adjacent 
materials with extraneous odors
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ALMOND SHELF LIFE
R E A D I N G  S L I D E S
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EXTENDED STORAGE OF STOCKPILING

N E W LY  D E V E L O P E D  T E C H N I C A L B U L L E T I N
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FOOD SAFETY RESOURCES

1. UNPASTERUIZED – RAW PRODUCT

2. 4 LOG PASTERUIZATION CRITERIA

3. HCN FACT SHEET

4. AFLATOXIN RESOURCES

T I M  B I R M I N G H A M
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Unpasteurized – Raw Product
W h y  “ S a l m o n e l l a  F r e e ”  C O A’ s  d o  n o t  
m a k e  s e n s e

• Still lack of understanding around raw agricultural 
commodities and microorganisms

- Presence of pathogens to be expected at low levels in 
raw agricultural commodities

• Customer requests for “Salmonella Free” COA’s
– Costly
– Are not sufficient to ensure 100% pathogen free

• Testing of incoming raw agricultural commodities
– Creates challenges if/when positive is detected
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4 Log Pasteurization Criteria
W h y  4  l o g  v s .  5  l o g  r e d u c t i o n  s t a n d a r d

• 4-log standard for almond mandatory treatment 
program

– Risk assessment basis
– Low Salmonella prevalence and concentration

• 2017 FDA Risk Assessment 
– Acknowledged that 4-log was sufficient for food safety

• 10/13/2017 FDA Letter to ABC
– Acknowledged that a 4-log reduction is practically 

equivalent to a 5-log reduction in terms of public health
– Would not object to 4-log reduction submissions
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HCN Factsheet
L o w  L e v e l s  o f  H C N  i n  C A A l m o n d s
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2727 Aflatoxin Resources

C o n t r o l l i n g  A f l a t o x i n  A c r o s s  
T h e  S u p p l y  C h a i n  

• Prevention and Control at Orchard 

• Proper Stockpile Management

• Removal and Mitigation Post Harvest

• Moisture during Storage and Distribution
• Inhibitory factors for Mold Growth 

and Aflatoxin Development



2828 Aflatoxin – Inhibited by Low Moisture 
During Storage / TransitM o i s t u r e  C o n t r o l

• No aflatoxigenic mold growth and toxin 
generation

• Beyond marginal temperature 
(10℃/50℉ and 43℃/109℉ ) 
regardless of aw

• Below aw of 0.82, regardless of 
temperature

• Toxin production only in the range of 0.86 
– 0.99 aw

• Optimal aw of >0.98
• Optimal temperature of 25-30 ℃ (77-

86 ℉)

Minimum aw required for growth of A. 
flavus: >0.80 aw (Gibson et al.)

Minimum aw required for aflatoxin production 
by A. flavus: >0.90 aw (Gallo et al.)

Almond Moisture Isotherm Curve; Dr. Ted Labuza, 
University of Minnesota  
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Almonds are always shipped at 
<5% moisture – typically 3-4% 
moisture
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REDESIGN ALMONDS.COM

1. REMOVE OUTDATED RESOURCES AND CONTENT

2. IMPROVE ACCESSIBILITY AND OUTREACH

3. INCORPORATE INVENTORY CATEGORIZATION

4. SEPARATE CONTENT VS. DOWNLOADABLE 
RESOURCES

M i r a n d a  T h o m a s

I M P L E M E N T E D  B Y E A R LY 2 0 2 3
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AQFS RESOURCES
P H A S E  I V  – N E X T  S T E P S

1. BUILD OUT VISION OF A CENTRALIZED EDUCATION PORTAL.

2. DEVELOP TRAINING CERTIFICATION PROGRAM WITH INDUSTRY 
COMMUNICATIONS.

3. TRAINING WEBINARS.

4. CONTINUE TO ADDRESS NEEDS FROM THE INDUSTRY IN REAL 
TIME AS ISSUES ARISE.
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Future Resources

Almond Quality
• Almond quality grading video

• Almond sensory audio presentation

• Varietal characterization visuals

Food Safety
• Aflatoxin mitigation technical bulletin

• HCN testing exemption statement

• Smoke taint factsheet

Have a Request? 
Email: mthomas@almondboard.com
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QUESTIONS AND COMMENTS

Tim Birmingham
Almond Board of California

Director, 
Quality Assurance and Industry 

Services

Guangwei Huang
Almond Board of California

Associate Director, 
Food Research and Technology

Miranda Thomas
Almond Board of California

Program Assistant,
Research and Innovation
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THANK YOU
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