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Preventing Cross- Product Label and
Contact During Packaging Controls

Processing
Hygienic Design
Ingredient
Receiving, Storage, Cleanin
and Handling 8/
' Sanitation

Effective

Ingredient and Gluten-Free GIuten/AIIergen
Supply Chain Detection
Management (and Allergen)

Product ’ Management . Validation &

rOCHE Verification
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Hazard Trammg and
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Do you have a shared facility with

non-GF products?

Gluten Source #2:
Cross-Contact

Gluten Source #1:
Ingredients

Primary Gluten Source:
Ingredients

Processed to Product made on

shared equipment?

Agricultural
Commodities

Naturally GF
Ingredients

Remove
Gluten

Yes

Validated
Gluten
SSOPs

Validated
Segregation
Controls
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INGREDIENTS

* Hazard Analysis
— Are your ingredients at risk for gluten cross-contact?
— Are you sure?

* SupplierValidation and Verification
— Does your supplier also produce gluten-containing products?
— Does your supplier verify that its ingredients are gluten-free?
— Should you take your supplier’s word?
* Analytical assessment of raw materials is recommended
* Some companies prefer to conduct finished product
analysis
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SAMPLING CONSIDERATIONS:

RAW INGREDIENTS/GRAINS

* Currently no standardized sampling method for food

allergens in raw ingredients/grains
— Sampling strategy will depend in part on the homogeneity of the

allergen residue, equipment hang-up points, etc.
* Ex. 1 - oat flour potentially containing gluten
* Ex. 2 -rolled oats with potential wheat berry
— Samples drawn from beginning, middle, end

* How many samples are needed? Is analysis of a composite

sample acceptable? Is there an optimal sample size?
— Analysis of more samples decreases sampling uncertainty but may not
be economically feasible
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presence of gluten-containing

— More difficult to obtain
representative sample
More difficult to detect
grain kernels

— Particulates

Some commodities more likely to

Heterogeneous nature of cross-
separation more feasible for
certain commodities

have contamination

contact
Physical properties make
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INGREDIENTS

NATURALLY GLUTEN-FREE INGREDIENTS(?)

Low Risk or High Risk?

* Spices
* Flavors

* Yeast
* Fermented ingredients: enzymes, bacterial cultures, etc

* Tea

* Bacon

* Whey protein concentrate

* Products in shared frying oil
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INGREDIENTS

PROCESSEDTO REMOVE GLUTEN

* How reliable is your supplier’s process?

* Isthere a fermentation or hydrolysis step?
* Isthere a distillation step?

* What controls are in place to prevent gluten
cross-contact after processing?

* (Are the ingredients derived from wheat?)
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INGREDIENTS

ANALYTICAL CONSIDERATIONS

* Types of methods rbiopharm p
— ELISA methods
* Quantitative information iNEnGEN

* Robust
* Require more equipment and training

* Less prone to matrix interference

A
A
AR

_ ROMER
— Lateral Flow Devices (LFDs) LR,
* Qualitative information

* Rapid and easy to run
* Require validation in each ingredient matrix MloB“{
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INGREDIENTS

ANALYTICAL CONSIDERATIONS

* Compositing Samples t
— Can increase probability of finding gluten
— Decreases detected concentration ofgluten‘
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INGREDIENTS

ANALYTICAL CONSIDERATIONS

* Extraction Sample Sizes
— Gluten ELISAs: frequently 0.25-1.0 g
— Other allergen ELISAs: frequently 5 g

smallamplesize > LArge sampling variance

— Homogeneity
* Very difficult to obtain with small sample sizes
* Visual homogeneity # analytical homogeneity

— Consider gluten cross-contact more like particulates
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Food Chemistry 216 (2017) 170-175

Contents lists available at ScienceDirect x

Food Chemistry CHEMISTRY

journal homepage: www.elsevier.com/locate/foodchem —

Gluten-containing grains skew gluten assessment in oats due to sample @ Crosshiari
grind non-homogeneity

Ronald D. Fritz **, Yumin Chen <, Veronica Contreras "

APepsiCo, Inc. Giobal RED, Measurement Sciences, 617 W, Main Street, Barrington, [L 60010, 15A
B PepsiCo, Ine Global RED, Foods Breakfast 617 W. Main Streer, Barvington, [0 60010 USA

Table 1
Re-test of samples with =5 ppm and <20 ppm gluten content reveal non-homogeneous distributions of gluten post grinding.

Retests of in-market oatmeal fnished goods
(For samples found positive for gluten on 1st "0.25 g Test” but compliant, Le, *5 and <20 ppm)

Original 1st 1st 2nd 3rd 4th Sth Gth Tth Sth 9th 10th Reesultant Range of
025 g Test Retest Retest Ristest Retest Retest Retest Ristest Retest Retest Retest Avg Outcomes
Result Result Rizsult Rezsult Result Result Result Result Reesult Result Result n=11}
1 65 BLO BLOQ BLOQ BLQ BLO BLOQ BLOQ BLQ BLO BLO 2 7
2 6.6 14 1o 13 7 8 8 a9 BLQ) 15 36 15 36
3 68 BLQ 65 BLO) BLO) BLG BLO BLO) BLQ BLO 7.5 3 8
4 7.5 13 14 13 14 48 20 13 13 42 =160 =33 =153
5 7.7 34 16 14 (1 20 8 BLO) 9 6.5 10 12 34
6 85 BL BLO) BLO) 75 BL BLO) BLQ *160 13 BLO) *18 > 160
7 9.0 8.5 65 9.5 (1 7 9 14 9 13 19 10 13
8 9.7 63 - 29 30 =160 £l 30 70 65 =B0 =59 =150
9 100 BL BLO) BLO) BLO) BL BLO) BLO) BLO) BLO) BLO) 3 10
10 100 BLO BLO BLO BLQ BLO BLO BLOQ BLQ BLO BLOQ 3 10
11 10,0 17 8 a5 13 895 13 9 7 12 20 12 13
12 105 14 21 18 61 19 13 8.5 16 38 a5 21 53
13 1.0 17 28 9.5 14 9.5 78 9.5 =80 24 12 =27 =T
14 115 15 8 BLG) 10 9 9 11 9 14 =160 =24 =160
15 13.0 BL) BLG) BLG) 33 13 (1 107 146 BLG) 87 38 146
16 134 31 25 18 26 14 12 75 a7 20 52 30 62
17 15.0 24 17 18 21 15 13 9 8 17 10 15 16
18 155 36 40 18 16 14 1.5 76 42 14 [ %] 26 70
19 160 BLO BLO 65 BLO BLO >160 BLQ BLQ BLG BLQ =19 =160
20 180 54 26 24 118 =160 24 28 28 95 9 =56 =142

RAveraging = 20 ppm 45-55%

Market survey of 636 servings of gluten-free oatmeal; 10 samples > 20 ppm gluten; 20 samples between 10 and 20 ppm gluten
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Distribution of 0.25g test results from ‘wheat spiked” 50-g samples.

Lab "'X' sample 1
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Fritz et al., Food Chemistry. 2017; 216:170-175

Lab "Y' Sample 10

Betuald fag. =113 58
Actual Selee < S527
W = 3T

Moo = 43F

= 453
Lo rocnmen 3 S dbe Parasvetss (5] = 45

Study Conclusions:

— Homogenous grind is
difficult to obtain with
particulate
contamination in grains
but perhaps in finished
food products

— Asingle 0.25 g sample of
product may not
accurately represent the
gluten content in the
entire sample

More samples may
be needed

— Larger sample size (1 g)
is being considered to
decrease variability and
increase
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GLUTEN CROSS-CONTACT
SHARED PROCESSING FACILITIES

Do you have a shared facility
with non-GF products?

* Environmental: Segregation
— Ingredient storage Yes
— Partially-used ingredients

— Personnel traffic
— Tool usage Gluten Source #1:

..etc. Ingredients

. Shared Equipment
— Cleaning of gluten residues |
— Sanitation standard operating procedures
(SSO PS) Product made on

shared equipment?

Gluten Source #2:
Cross-Contact

Validated
Segregation
Controls

Validated
Gluten SSOP
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GLUTEN-FREE CONTROL PLAN VALIDATION

Validation of SSOPs: Analytical Considerations

* LFDs
— Can be beneficial tool in manufacturing environment
— Equipment surface swabs (multiple locations)
— CIP rinse waters

* Positive Controls are Critical for LFDs
— Varying responses to different ingredients
— Matrix interferences unpredictable
— Test the dirty equipment following non-gluten-free formulation production
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GLUTEN-FREE CONTROL PLAN VALIDATION

Validate Overall Gluten-Free Control Plan

* Finished product testing
— Quantitative ELISA
— Multiple samples
* Repeat finished product testing for every production run/lot

* Hold and Release policies
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THANK YOU FOR YOUR ATTENTION

Joe Baumert, Ph.D.

Co-Director — Food Allergy Research & Resource Program
Department of Food Science & Technology
University of Nebraska
jbaumert2@unl.edu

food allergy research

|.-.; & resource program

Special thanks to Dr. Melanie Downs of FARRP for providing some of the slides used in this presentation

Lincoln
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