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Neogen® Walnut Protein Rapid Kit.

The Neogen Walnut Protein Rapid Kit was designed for the detection of walnut proteins in clean-in-place (CIP) final
rinse water, environmental swab samples, food ingredients and processed food products. This assay utilizes a lateral

flow immunoassay which enables qualitative detection of walnut proteins in a sample.

The performance of the Neogen Walnut Protein Rapid Kit has been evaluated for cross-reactivity and with other
food commodities and recovery of walnut proteins from various walnut sources and in various foods spiked with

walnut.

This document does not describe a verification for a specific matrix. It is the user’s responsibility to determine that
this test method and results meet their customers’ and suppliers’ requirements. Please refer to the Neogen Walnut
Protein Rapid Kit product instructions for specificinformation about the application of this method in your routine

testing. Contact your Neogen Food Safety representative for support for a specific matrix verification.

Cross-reactivity of Neogen Walnut Protein Rapid Kit with various foods.

Specificity and cross-reactivity of various food matrices were tested in 0.2 g test samples of the specific commodity
following the Neogen Walnut Protein Rapid Kit product instructions (Table 1). No cross-reactivity was determined
for most of the foods analyzed in this study (Table 1). Cross-reactivity with raw and roasted pecan nuts was

demonstrated for this test.

Sample migration inhibition with the recommended diluted mustard powder sample was noticed, and the diluted
sample required an additional 1:1 dilution in the Neogen Extraction Buffer to improve migration through the Neogen

Walnut Protein Lateral Flow Device.



Table 1: Cross-reactivity of Neogen Walnut Protein Rapid Kit with other nut species.

Food product® ' Controlline | Hook line Test line
Control
(Neogen Extraction Buffer) Valid Valid Negative
Soy flour Valid Valid Negative
Pea protein (10% solution) Valid Valid Negative
Oat flour Valid Valid Negative
Rye flour Valid Valid Negative
Wheat flour Valid Valid Negative
Mustard powder® Valid Valid Negative
Sesame seeds Valid Valid Negative
Lupine flour Valid Valid Negative
Whole milk Valid Valid Negative
Raw Brazil nut Valid Valid Negative
Roasted Brazil nut Valid Valid Negative
Coconut flour Valid Valid Negative
Raw hazelnut Valid Valid Negative
Roasted hazelnut Valid Valid Negative
Raw pecans Valid Valid Positive
Roasted pecans Valid Valid Positive
Raw pine nut Valid Valid Negative
Roasted pine nut Valid Valid Negative
Raw pistachio Valid Valid Negative
Roasted pistachio Valid Valid Negative
Raw cashew Valid Valid Negative
Roasted cashew Valid Valid Negative
Cooked pinto bean Valid Valid Negative
Raw almonds Valid Valid Negative
Roasted almonds Valid Valid Negative
Raw macadamia Valid Valid Negative
Roasted macadamia Valid Valid Negative

2Experiment was performed in two independent samples.
bSample required an additional 1:1 dilutionin Neogen Extraction Buffer from the original diluted sample to improve migration
through the Neogen Walnut Protein Lateral Flow Device.

Recovery and detection of walnut proteins from known walnut sources and walnut free

matrices.

Detection of walnut protein was feasible in differentsources of walnutincluding:
a) Rawwalnut

b) Roasted walnut
c¢) Walnut muffin
d) Ultra-pasteurized walnut milk



Forasetof samples consecutive dilutions were done in different ranges of concentration to evaluate the detection
of walnut protein and the signal visualized in the hook line (Table 2). Concentrations above 10,000 ppm of walnut
protein may cause quenching of the hook line and may result in a negative test line. Detection of walnut protein
utilizing the Neogen Walnut Protein Rapid Kit was feasible up to 2 ppm of walnut protein from various walnut
sources.

Table 2: Detection of walnut protein with the Neogen Walnut Protein Rapid Kit at various ranges of concentration
of walnut protein from walnut containing foods.

Detection of walnut protein and evaluation of the hook line at various concentrations (ppm) of
walnut protein®®

~10,000-
Food product >70,000 H i H ~900-100 ~90-10 <
Hook Hook!lne:
line: Hook Hook Hook Hook Valid Hook line:
Raw walnut Invalid line: line: line: line: Testline: Valid
Test Valid Valid Valid Valid Fractional Test
line: Test Test Test Test positives may line:
Positive may be Iine‘: . Iine.: . Iine.: . Iine.: . obtg(ianed Negativ
obtained Positiv Positiv Positiv Positiv e
e e e e
Hook Hook!lne: .
line: Hook Hook Hook Hook Valid Hook line:
Roasted walnut Invalid line: line: line: line: Testline: Valid
Test Valid Valid Valid Valid Fractional Test
line: Test Test Test Test positives may line:
Positive may be line: line: line: line: b be d Negativ
obtained Positiv Positiv Positiv Positiv obtaine e
e e e e
Hook Hook Hook Hook Hook
Walnut muffin Not done line: line: line: line: line: Not done
Valid Valid Valid Valid Valid
Test line: Testline: Testline: Testline: Test line:
Positive Positive Positive Positive Negative
Pasteurized H(}ok Hc|>.ok HT-Ok HT-Ok HT-Ok
. Not done ine: ine: ine: ine: ine: Not done
walnut milk valid valid valid valid valid
Test line: Test line: Test line: Testline: Test line:
Positive Positive Positive Positive Negative

2Concentration of protein from the foods tested was estimated based on the percentage of protein reported on the product label and/or product formulation

if available. Products were diluted in phosphate buffered saline solutions to prepare the various dilutions.
bAll tests were done in duplicate and had valid control lines.

Various food matrices were screened to verify the absence of walnut protein detection utilizing the Neogen Walnut
Protein Rapid Kit. A second set of test portions of the matrices, swabsand water were spiked with ultra-pasteurized
walnut milk to achieve 2 ppm of walnut protein in the test sample. Samples were analyzed following Neogen Walnut
Protein Rapid Kit productinstructions utilizing the appropriate protocol depending on the sample (i.e., solid, liquid,
chocolate, etc.). Detection of walnut was feasible in all samples spiked with 2 ppm of walnut protein for the foods
tested in this study.



Table 3: Detection of walnut protein utilizing the Neogen Walnut Protein Rapid Kit
‘ Detection of walnut protein

(Test line)?
Food product oo e

Control

(Neogen Extraction Buffer) Negative Positive
Hummus Negative Positive
Ice cream (vanilla) Negative Positive
Chocolate milk Negative Positive
Almond based yogurt Negative Positive
Coconut based yogurt Negative Positive
Soy based yogurt Negative Positive
Whole milk Negative Positive
Sunflower butter Negative Positive
Macadamia butter Negative Positive
Peanutbutter Negative Positive
Vegetable oil Negative Positive
Shortbread cookies Negative Positive
Ranch dressing Negative Positive
Chocolate syrup Negative Positive
Wheat flour Negative Positive
Mustard powder® Negative Positive
Garlic powder® Negative Positive
Soy flour Negative Positive
Orange juice Negative Positive
Oat based beverage (dairy substitute) Negative Positive
Polyester swab Negative Positive
Tap water Negative Positive

aResults were performed in duplicate. All results have valid control and hook lines.

bSample required an additional 1:1 dilutionin Neogen™ Extraction Buffer from the original diluted sample toimprove migration through the
Neogen Walnut Protein Lateral Flow Device.

If you have any additional questions regarding this document or would like assistance for verification of a
specific matrix, please contact your Neogen Food Safety representative.
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