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Since prehistoric times, whole grains have played an 
important part in human diets all over the world.1 Indeed, 
cereals and grains are main sources of energy and 
carbohydrates, with rice, maize and wheat alone providing 
around 60% of global food intake.2

Over the last few years, the food market has seen a big 
shift towards diets that consumers see as healthier. For the 
industry, this has led to the increased production of products 
that meet the demands for ‘clean eating’ and ‘plant-based’ 
diets. Whole grains naturally contain high levels of vitamins, 
minerals and fiber, all of which provide benefits to overall 
health and wellbeing. There is also evidence that suggests 
the presence of these grains in a balanced diet will lead to 
higher levels of disease prevention.3 Consequently, whole 
grains are now considered a key ingredient for consumers 
looking for healthier snacks or baked goods. When 
compared with refined grains, whole grains are perceived to 
be the complete package, containing more of the essential 
nutrients needed for an active lifestyle.4 This is echoed by a 
widespread belief among younger generations, who regard 
“whole grains” and “natural ingredients” as some of the most 
important nutritional descriptors.5 

Due to the increased popularity of whole grains in food 
products, it’s never been more important for processors 
to leverage analytical tools to help increase the efficiency 
of their development, production and manufacturing 
processes. There are many factors that affect whole grain 
processing which can greatly impact product safety, process 
efficiency and production profits. 

Golden Grains —
How analytical technologies are underpinning 
growth in the whole grain market.

|  Courtesy of PerkinElmer
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This is the first of a two-part series 
in which food industry experts at 
PerkinElmer discuss the complexities 
of safety and quality testing for whole 
grains and related products. This 
first article will discuss the impact of 
moisture in the grain market and how 
innovative analytical technologies 
can help processors develop and 
consistently manufacture whole grain 
products exceed consumer demands.  

THE GOLDILOCKS 
CONUNDRUM 
To ensure high-quality products, grains are 
monitored carefully from the moment they are harvested. 
For the industry, moisture content is a delicate matter 
from cultivation through to processing and storage; too 
much, and there is a risk of quality reduction and crop loss. 
However, grains that are excessively dry can become weak, 
brittle and susceptible to damage in transit. As such, it’s 
important to get it just right. 

Grains are traded based on their weight, therefore it’s 
crucial that the moisture content is within an acceptable 
range to ensure the value of the crop is not over or under 
sold. Globally, regulation bodies impose maximum limits for 
the moisture content of different grains that are based on 
international standards but may vary depending on a num-
ber of factors. Most of these align with the guidelines set 
by the International Organization for Standardization (IOS) 

which is 15.5% for wheat.6 With such 
stringent limits set, it’s imperative 
that key stakeholders at all stages of 
the supply chain accurately monitor 
grain moisture content. This is not 
only a concern for trading, but it may 
also pose issues with handling and 
storage. Grains which contain a high 
level of residual moisture may lead 
to spoilage or heat spots. However, 
if the crop is dried for too long this 
may increase the content of broken 

produce and foreign material, while also 
reducing the amount of salable grain. 

In order to ensure that processors pay a fair 
price for their grains, they must leverage accurate analytical 
instruments that provide quick and easily interpretable 
results. Based on state-of-the-art US Department 
Agriculture (USDA) developed technology, PerkinElmer’s 
grain moisture meter offerings provide robust analytical 
solutions to everyone from seed breeders to processors. For 
example, the Aquamatic 5200 Grain Moisture Meter provides 
accurate and repeatable measurements of the temperature, 
moisture and hectoliter weight of your crop in just 10 
seconds. The touch screen operations and auto-analysis 
mode mean that the instrument is user-friendly for workers 
of all skill and experience levels. Furthermore, for those in 
need of rapid, onsite moisture determination, PerkinElmer 
also offers the portable Inframatic 8800 NIR Grain Analyzer. 
This battery-powered testing solution can also determine 

» Golden Grains - How analytical technologies are underpinning growth in the whole grain market

|  Courtesy of PerkinElmer

http://facebook.com/SnackandBakery
https://www.linkedin.com/company/snack-food-wholesale-bakery/
http://twitter.com/SFWB
https://www.perkinelmer.com/product/aquamatic-5200-grain-moisture-meter-peram
https://www.perkinelmer.com/uk/product/inframatic-8800-nir-grain-analyzer-perimg8800


WBSF

CONTENTS
5

the protein and oil content of grains 
alongside moisture. The flexibility 
of this tool also empowers users to 
make informed decisions about the 
right conditions for harvesting and 
processing their valuable crop and 
reduce the risk of issues later down the 
line with storage and handling.

SAFETY FIRST
Further to ensuring that processors 
pay a fair price for grains, there are 
also more serious health and safety 
risks associated with their moisture 
content. The storage of grains with 
moisture levels above the limits set by the IOS is likely to 
present a breeding ground for molds and mycotoxins. The 
occurrence of mycotoxins in food is a challenge for many 
other food industries, not just the cereals and grains sector, 
and therefore remains a major health concern across the 
globe. There are five main groups of mycotoxins present 
in grains: deoxynivalenol/nivalenol (DON); zearalenone; 
ochratoxin; fumonisins; and aflatoxins.2 The impact of 
mycotoxin ingestion ranges from acute effects such as 
sickness, to the more concerning identification as potential 
carcinogens. As such, regulatory thresholds for mycotoxins 
set by the Food and Drug Administration (FDA) are in place 
at various stages in the process and manufacture pipeline to 
help minimize the risk of mycotoxin presence.7 Similarly, the 
stringent regulations mean that industry professionals want 

to be assured that the analytical 
methods they are using are 
certified and legitimate, to ensure 
confidence in their analysis results 
every step of the way.  

In order to ensure safety 
standards and inspire confidence 
in the whole grain supply chain, it’s 
vitally important that the industry 
is adopting sensitive, efficient 
and certified detection methods 
that allow processors to monitor 
for the presence of mycotoxins 
at harvest, during storage, and 
prior to shipment. PerkinElmer 

brings accuracy and ease of use to the forefront of your 
screening with the AuroFlow™ AQ Mycotoxin Platform. 
Building on the already successful AQ Alfa test strips, this 
new platform now allows grain processors to cover all five 
of the most commonly regulated mycotoxins in grains. 
Through a single-step, water-based sample extraction, 
this analytical solution is not only easy to use, but is also 
more environmentally sustainable than traditional methods. 
When used in conjunction with PerkinElmer’s QuickSTAR™ 
Horizon™ portable strip reader, mycotoxins are detected 
in levels as low as 2 ppb in under 6 minutes making this 
analytical solution as rapid as it is robust. This USDA 
approved solution also offers flexibility to be used on-site by 
farmers or by laboratory professionals due to its portability 
and user-friendly interface.

» Golden Grains - How analytical technologies are underpinning growth in the whole grain market
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THE BEST OF THE BEST 
The global popularity of the whole grain industry means 
that it’s fundamental to maintain food safety testing at 
every point of the process and manufacture timeline. 
Whole grains are a key agricultural commodity and as 
such, need to be treated with care at every stage to 
prevent mistakes and inefficiencies. The adoption of best-
in-class, industry-regulated analytical solutions will ensure 
that one of the world’s most prevalent food sources is 
safeguarded and consumers do not receive contaminated 
food products. 

The future of whole grain safety testing solutions needs 
to be user-friendly and potent. The industry relies on a 
workers of various skill levels so the testing solutions need 
to deliver accurate results with minimal technical input 
from the user. They also need to have confidence in the 
results that they do yield, to maximize output as well as 
repeatability. Another future consideration is the adoption 
of automated techniques, which will require less hands-on 
time from workers, but increase testing throughput. 

PerkinElmer is committed to helping key stakeholders in 
the whole grain industry meet these targets. Our goal is to 
enable the industry by providing reliable, user-friendly, USDA 
approved analytical solutions that can be adaptively applied 
to crucial stages of grain processing from farm to fork.  

The second installment of this article will examine how 
cutting-edge analytical methods can be used to determine 
the other key components of whole grains and how these 
will affect manufacture processes of the snack foods we 
know and love. 
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Grains are a fundamental ingredient in snack food and 
bakery products and an important food in consumer diets. 
In fact, based on the 2020 IFIC Food and Health Survey, 
consumers view fiber, whole grains, and protein from plants 
as the healthiest, and most-sought-after, nutrients. The 
Dietary Guidelines for Americans has long recommended 
consumers eat between 3 to 8 ounce equivalents per day of 
total grains based on energy intake, and at least half of the 
total grains should come from whole-grain sources.

Just recently, the Dietary Guidelines Advisory Committee 
issued its final report. This report provides the latest 
scientific information on a broad range of nutrition topics. 
The information and data contained within this report will 
help inform and shape the 2020-2025 Dietary Guidelines 
for Americans, which provide recommendations on healthy 
eating patterns. The report notes that nearly 75  percent 
of all Americans exceed the recommendations for refined 
grains, and 98 percent of Americans consume whole grains 
at less than the recommended levels. The report also 
mentions that the sources of whole grains are from a narrow 
array of foods. These findings create opportunities for new 
snack and bakery innovations using healthy grains across a 
broader range of product categories.

HEALTHY GRAINS
ADM, Chicago, notes that consumers are interested in 
achieving well-being through a balanced diet and expect 
products to deliver an enjoyable eating experience in 
addition to health benefits. “We expect products featuring 
high-quality protein, satiety benefits, and nutrient 

Snack and bakery innovations 
with healthy grains
Consumers search for tasty grains that also have 
better-for-you properties.

CONTENTS

|  Courtesy of Malt Products Corp.
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fortification to remain on-trend throughout the remainder 
of 2020 and beyond. Organic grains will continue to trend 
upward, along with the use of heritage and locally sourced 
grains, which offer greater supply-chain transparency and a 
closer connection to the local food movement,” notes Paula 
Labine, marketing director, milling and starch.

To address the upward organic trend, ADM recently 
launched a new line of high-quality organic flours, including 
organic all-purpose flour, organic premium bread flour, 
organic white rice flour, organic brown rice flour, and 
organic quinoa flour. The company also offers a wide variety 
of organic ancient grains and seeds, and organic bean and 
pulse powders. All of the ingredients are non-GMO. 

Riviana, Houston, has also introduced new grain options 
for the industry. New products from Riviana include Rivland 
Rice-Gel LCV-350 and Rivland Wild Rice Flour. “Rivland 
Rice-Gel LCV-350 is a specially processed and precooked 
extruded rice flour,” says Terry L. Stover, vice president, 
special markets sales. “It’s extremely bland organoleptically 
with virtually no noticeable cereal taste. As a pregelatinized 
rice flour, Rivland Rice-Gel LCV-350 provides excellent 
thickening properties, even at low temperatures. It can 
be used as a thickener, binder, or extender and has great 
freeze/thaw stability. It provides shape-holding and extra 
crispiness in finished products. Being allergen-free and 
without taste makes it an excellent component to blend in 
the recipe.” This ingredient commonly goes into formulas for 
snack chips and baked goods.

Rivland produces its Wild Rice Flour from wild rice 
grown in Minnesota. “Wild rice flour provides whole-grain 

nutrition and is an ideal solution for baked goods, snacks, 
and cereals. Our Wild Rice Flour has a nutty flavor and is the 
perfect replacement for nuts in whole-grain applications 
where nut allergies are a concern.”

Malt Products Corp., Saddle Brook, NJ, recently expanded 
its OatRite portfolio and launched gluten-free Oat Extract 

» Snack and bakery innovations with healthy grains

|  Courtesy of Kamut International
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to cater to the growing gluten-free trends. The company 
has also introduced a Dark Oat extract. These new products 
are minimally processed, whole-grain sprouted oats, 
which provide a mild sweetness and pleasant oat taste 
and aroma, says Amy Targan, president. “Naturally high in 
protein, minerals, soluble fiber, and antioxidants, the non-
GMO extracts offer not only nutritive benefits, but many 
functional assets, including browning (the Maillard reaction), 
crystal control for frozen products, improved texture, and 
extended shelf life.” Product developers can add these new 
ingredients to formulas for cereal, granola, breakfast bars, 
pancakes, cookies, and a wide variety of other baked goods.  

“More than ever before, consumers have the ability to 
choose foods that align with their individual values, whether 
that’s personal health, planetary health, supporting farmers, 
or enabling an on-the-go lifestyle,” says Don Trouba, senior 
director, go-to-market, The Annex at Ardent Mills, Denver. 
“These are all part of what we call ‘Drivers of Innovation,’ 
and they influence the ingredients we’ve launched over the 
last year.”

One of the most-exciting and successful introductions 
has been the Net Carb Application Mix, notes Trouba. 
Ardent Mills designed the mix for consumers interested in 
managing their net carb intake. “Net carbs are calculated 
by subtracting total grams of fiber and sugar alcohols, if 
present, from total carbohydrates,” he says, noting that 
attempts at low net carb foods to date have generally 
lacked craveability and the taste experience consumers 
expect. “With the Net Carb Application Mix, we’ve solved 
that,” he says. This new ingredient works well in a range of 

snack and bakery products, including breads, buns, pizza 
crusts, and snack crackers.

Trouba is also excited about Colorado Quinoa. “Grown in 
Colorado’s San Luis Valley, this variety of quinoa compares 
to many South American varieties, but offers traceability, 

|  Courtesy of Brolite

» Snack and bakery innovations with healthy grains
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a U.S.-grown story, and documented water conservation,” 
he says. “Farmers in our quinoa program are now offered 
a profitable crop rotation option that promotes soil 
biodiversity and water conservation. And, because of the 
relationship with our farmers, our customers know exactly 
what they are getting and where they are getting it from.” 
This new ingredient is available in seed, flour, and crisp 
formats, which work well in crunchy snacks or granola, or as 
a topping on baked goods.  

Brent Galasso, West Coast sales, Brolite Products, 
Bartlett, IL, notes that the current trends related to grains 
fall into the “better-for you” category, and reiterates the 
importance of delivering great taste and eye appeal 
along, with the better-for-you benefits. The company 
recently launched a couple of new products that deliver 
both taste and nutrition. Brolite’s new Low Carb Grain 
is a keto-friendly full mix, so the grains are already 
incorporated. Low Carb Grain is made with sunflower and 
flax seed. Galasso notes this product has performed well 
in the marketplace.

Brolite has also introduced Malty Grains, which can go 
into any current grain formulation. “The uniqueness of the 
product comes from the flavor notes of the various malts 
that complement the grains,” notes Galasso. Malty Grains is 
available in a range of granulation sizes.

While these new ingredients from Brolite are best 
suited for yeast-raised breads, grains can be used in any 
baked good—although the granulation size may need 
to be adjusted depending upon the application. The 
company also has the capability to develop custom grain 

blends based on the specific needs and application of 
the customer.

Grain Millers Inc., Eden Prairie, MN, has introduced 
three new fiber ingredients that can further enhance 

whole-grain products and address potential texture or 
product characteristic challenges that might arise when 
transitioning from conventional baked goods to whole-
grain or gluten-free, notes Rajen Mehta, PhD., senior 
director, specialty ingredients:

• BCS30-SL-B: a long and soft oat fiber powder that is 
effective in reducing breakage in snacks and cracking 
in tortillas, can improve the resiliency in breads, and 
can help control the shape and add a chewy character 
to bars

• BCS30FL – C: a long and firm oat fiber powder that can 
add crispness to snacks, such as adding rigidity and a 
crispy, firm bite if a bar product is too soft 

“The uniqueness of the 
product comes from the 

flavor notes of the various 
malts that complement 

the grains.”

» Snack and bakery innovations with healthy grains
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• BCS30SL-B + BCS42 (75/25 ratio): another oat fiber 
combination that, when used as a blend, allows 
particulates to stick to snacks and baked goods 
while concurrently reducing breakage in snacks and 
increasing volume

 
ANCIENT INTEREST
Several companies have seen increased demand for 
ancient grains, crops that have largely been untouched 
by modern science or breeding technologies over the last 
several hundred years. Typically, ancient grains are a rich 
source of nutrients such as protein, fiber, vitamins, and 
minerals and can have distinctive, flavorful taste profiles.

EverGrain Ingredients, St. Louis, is on a mission to create 
sustainable, nutritious, and functional food ingredients using 
barley, one of nature’s ancient grains. “Barley is a versatile, 
nutrient-rich grain whose usage has traditionally been 
limited to bread and beer,” says Charlie Ross, chief business 
officer. “Using our innovative processes, we are realizing and 
capturing the full potential of barley with the launch of our 
new protein and fiber-rich ingredients: EverVita Fibra and 
EverVita Pro.

EverVita is produced from high-quality malted barley 
(it has gone through a sprouting process) and has had 
the starch gently removed, notes Ross. “EverGrain’s 
development process maintains everything exceptional 
that is inherent in barley and elevates the nutritional profile 
around fibers and protein. EverVita Fibra is a high-fiber (60 
percent) product that can be easily integrated into any flour 
blend and labeled as ‘barley flour.’ EverVita Pro, in addition 

to fiber, has a higher protein content (35 percent) and can 
thus be labeled as ‘barley fiber’ and ‘protein.’”

Ross provides a few examples of how these new barley 
ingredients can benefit snack and bakery products:

• Cookies and crackers: provides an appetizing golden-
brown color; promotes crispness and crunchiness with 
a light texture

|  Courtesy of Nu Life Market

» Snack and bakery innovations with healthy grains
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• Bars and snacks: has a clean taste with desired texture 
and chew and minimal moisture transfer; promotes 
a crisp and crunchy texture for extruded snacks, 
while enabling positioning as a higher-protein and/or 
higher-fiber product

• Cakes and muffins: higher specific volume than cakes 
fortified with wheat bran or whole-meal flour; water-
binding properties to retain moisture during baking; 
lower in carbohydrates and calories

 EverGrain Ingredients is beginning to work with potential 
customers, and these new products will be commercially 
available on the market by the fourth quarter of 2020.

Snack producers and bakers can achieve a cumulative 
effect via grain ingredient additions. “Product developers 
can differentiate snacks and baked goods by pairing 
standard whole grains with emerging, interesting 
ingredients such as chia, hemp seeds, millet, and sorghum,” 
says Labine. “Consumers are more willing to take a chance 
on offerings with unfamiliar ingredients when paired with 
traditional grain ingredients in familiar formats.”

According to proprietary ADM OutsideVoice research 
conducted in 2019, hemp is a more-mainstream ancient 
grain with 26 percent awareness. Its awareness levels are 
similar to buckwheat (27 percent) and millet (25 percent). It 
ranks behind quinoa (66 percent) but ahead of other lesser-
known ancient grains such as amaranth (16 percent) and 
spelt (15 percent). ADM recently introduced on-trend hemp 
hearts (hulled hemp) and hemp powders (50 percent and 
33 percent protein levels), which deliver nutritional benefits, 

such as plant-based protein, omega-3 and omega-6 fatty 
acids, and fiber.

“Hemp hearts add texture and whole-food benefits to snack 
and baked good applications like crackers, bars, breads, and 
muffins. Hemp powders can be used at levels similar to protein 
powder, adding a nutritional boost to breads, crackers, and 
cereals, particularly in gluten-free applications,” says Labine. 
Both of ADM’s new hemp products are non-GMO.

Healthy Food Ingredients (HFI), Fargo, ND, has continued to 
focus new opportunities on its heritage grains, such as spelt. 
“Interest in using spelt in multiple applications continues to 
grow. The greatest number of product launches we have seen 
is in bread and baked goods, but there are even chocolate 
confectionary items on the market that use puffed spelt. Spelt 
offers the benefits of being an ‘ancient grain,’ yet is more cost-
effective than some of the alternatives in that category,” notes 
Joni Huffman, senior vice president of sales and marketing. 
Healthy Food Ingredients offers spelt in a number of different 
formats, including spelt flour, whole berries, and flakes.

Huffman also notes that HFI is working with snack 
customers using blue emmer. “Blue emmer is a wheat 
variety that, true to its name, has a grayish-blue shade 
and is quite unique in flavor and appearance. It makes a 
wonderful artisan whole-grain bread and can be used in 
crackers or multigrain products.” Both of these ingredients 
are whole grains, which contributes significantly to multiple 
health benefits, such as gut and heart health.

Organic farmer Bob Quinn, Ph.D., founder, KAMUT 
International, Missoula, MT, notes an increasing demand 
for ancient grains like KAMUT brand khorasan wheat, spelt, 

» Snack and bakery innovations with healthy grains
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farro, emmer, and eikhorn due to their nutrition and health 
benefits. KAMUT brand khorasan wheat is an ancient grain 
that has never been hybridized or genetically modified and is 
always organically grown on certified-organic farms located 
primarily in the Northern Great Plains of North America.

In addition to its nutritional contributions, khorasan wheat 
offers good flavor. “The natural sweetness and nutty butter 
flavor of KAMUT wheat is an additional factor that makes 
this ancient grain the perfect ingredient for cereals, cakes, 
pastry, and bread,” notes Quinn. 

With consumers snacking with greater frequency, 
Quinn saw an opportunity to develop Kracklin’ KAMUT 
brand ancient-grain snacks. The product contains only 
three ingredients, including KAMUT khorasan wheat. The 
company originally created a Sea Salt variety but has 
recently added another variety to the line, a churro flavor.

Trevor Blyth, CEO, KAMUT International, shares the 
features of this new product:

• Made with simple and clean ingredients—no artificial 
flavors or colors

• Made from organic KAMUT brand wheat grown in 
Montana

• Contains no cholesterol or trans fat, nut-free, and 
vegan-friendly

• An excellent source of protein, fiber, zinc, magnesium, 
vitamin B1, and vitamin B3, and contain a high level of 
carotenoids and a diverse profile of polyphenols

 
Nu Life Market, Scott City, KS, notes that sorghum is a 

go-to cereal grain for new and innovative snack and bakery 

products. Sorghum meets the growing consumer demand 
for clean-label, healthy, allergen-free, and non-GMO 
ingredients, notes Earl Roemer, founder and president. 
Sorghum also contributes to the health and sustainability 
of the environment. “The low carbon footprint and lower 
use of natural resources in the production of sorghum 
grain has placed even more emphasis on the utilization 
of this cereal grain because of its environmental and food 
security benefits.” 

Nu Life Market recently launched FibraGel Sorghum 
Flour, made from waxy burgundy sorghum, a new variety 
developed by the company’s plant breeding program a few 
years ago. “FibraGel Sorghum Flour provides the nutrition of 
whole-grain sorghum flour, but with increased functionality,” 
says Roemer. “It is created using a proprietary process 
that conditions the starches to provide ideal binding 
characteristics in many applications. It increases volume in 
gluten-free and vegan baked goods, improves the shelf life 
of gluten-free formulas, makes baked goods more moist 
and tender, improves product volume, increases dough 
elasticity, and improves crumb structure.”

Another new option is the NutraEZ line. “Produced using 
exclusive extrusion technology, the NutraEZ product line 
includes whole pulses and whole-grain ingredients with 
controlled starch functionality and enhanced nutritional 
protein digestibility,” says Roemer. “The NutraEZ products 
provide excellent binding and gelling characteristics, as well 
as a way to introduce whole grains and pulses to extruded 
and sheets snacks.” The new NutraEZ products are available 
in pellet or flour formats. SFWB

» Snack and bakery innovations with healthy grains
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The DA 7250 NIR analyzer is the third generation diode array NIR 
instrument from PerkinElmer, designed specifically for analysis in the 
food and agri industries. It combines outstanding analytical accuracy 
with speed, ease of use, ruggedness, and versatility. DA 7250™ 
calibrations are available for a wide range of applications, and measures 
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Learn more at: 
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RAPID VISCO ANALYSER
The Rapid Visco Analyser (RVA) is a cooking stirring 

viscometer with ramped temperature and variable shear 

profiles optimized for testing viscous properties.

The instrument includes international standard methods 

as well as full flexibility for customer tailor-made profiles. 

Combining speed, precision, flexibility and automation, the 

RVA is a unique tool for product development, quality and 

process control and quality assurance.

DESCRIPTION
Insect damage of wheat grains results in reduced flour 

quality, which leads to weak doughs, breads of low volume 

and poor texture. The insect injects its saliva into the grain 

and lay eggs that hatch and develop in vivo, often leaving 

no visible external damage. The saliva secretion contains 

mainly protease enzymes (endopeptidases) that hydrolyse 

prolamins and glutenins, breaking peptide bonds. Other 

minor enzymes include - and -amylases that degrade 

starch, and lipases that hydrolyse triglycerides, causing 

rancidity (Barrigón, 2004).

The two common tests for insect damage include 
meticulous visual inspection of the external surface of the 
grain, and rheological characterization of the functional 
properties of wheat flours using the Alveograph. These 
methods either require skilled knowledge or are tedious 
and time consuming.

This method is based on the work of Barrigón (2004), 
who used the RVA to rapidly differentiate sound and insect-
damaged wheat samples.

METHOD
Method as described in Barrigón (2004), using a ten-
minute profile.

Detecting Proteolytic 
Degradation of Wheat by
Insects Method
Detect proteolytic degradation caused by insects 
in wheat.

|  Courtesy of PerkinElmer
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SAMPLE PREPARATION
10.00  0.01 g wholemeal sample (12% mb), 10.0 ml distilled 
water. Cover with rubber stopper and shake vigorously for 10 
s. Add 2.0 ml 0.5 M lactic acid.

MEASURE
V30: Viscosity at 30C 

BD: Breakdown 
[100(V30 – FV)/V30]

FV: Final viscosity 
(cP)

The breakdown is the drop in viscosity from V30 to final 
viscosity, expressed as a percentage of V30. Samples that 
have suffered insect damage generally show lower overall 
viscosities (ie. lower V30 and FV) and higher breakdowns.

REFERENCE
Barrigón, A.C. 2004. Detección rápida por RVA de la 
degradación proteolítica causada por insectos
(Aelia y Eurygaster) en trigos blandos panificables. 
Alimentación Equipos y Tecnologia, Harinas y
Derivadoes, Noviembre 2004, 37-43. (Spanish)

Barrigón, A.C. 2005. Rapid detection by RVA of proteolytic 
degradation caused by insects (Aelia and
Eurygaster) in soft wheats used for bread making. Newport 
Scientific World 5:1-3.

» Detecting Proteolytic Degradation of Wheat by Insects Method

A B

Fig. 1. Effect of proteolytic degradation in (A) vitreous and (B) soft wheat. White curves - no 
insect damage (ID), black curves - insect damage at 40% and 53%). Source: Barrigón (2005).

PROFILE
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Food safety is the single most important aspect of food 
production, requiring management commitment, proper 
resources, effective training, employee dedication, and 
follow up. All food safety systems are living and breathing. 
They will be ever changing, needing to be updated and 
revised as needed when new systems come on line or 
challenges arise.

Flour mills are wonderful producers of food. They are 
highly automated while producing large volumes of product 
with enclosed systems that transfer the wheat from different 
sections of the plant through piping and the use of the 
various processing machines. It is a very efficient process.

However, they do present a challenge. First is the 
nature of cleaning the facility. Water cannot be used as 
in most food plants where they spray down equipment 
and use sanitizers. One reason for the lack of water use is 
that some of the mills have wood used throughout their 
plants. Another reason is that water upon touching flour 
will create an untidy sanitation problem itself. Thus all 
cleaning must be dry form using brooms and brushes using 
a predetermined SSOP.

Another challenge at the flour mills is personnel. While it 
may be a great value for the company owning the flour mill 

to be able to use as few people as possible, it is a hardship 
with regards to food safety. Getting facilities certified for 
GFSI schemes and meeting other food safety standards 
requires thorough training of the employees. Additionally, 
responsible individuals will need to be assigned for all tasks 
related to food safety. While all employees receive basic 

Flour HACCP food safety 
begins with inspections
Although flour mills are efficient producers of food, 
they often present food safety challenges.

|  Courtesy of Timmary via iStock / GettyImages Plus
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food safety training, specific persons are given training 
above and beyond related to their responsibilities.

Developing a Hazard Analysis and Critical Control Points 
(HACCP) plan for four mills requires a unique understanding 
of the biological, chemical and physical hazards specific to 
this environment. Remember HACCP starts with planning, 
prevention and training and is executed right on the plant 
floor. Keep these and all potential hazards in mind so that 
your HACCP program is unique and sound for your facility.

BIOLOGICAL:
Flour mills produce is a “Ready to Cook” product, 
meaning it has to be processed by cooking prior to 
consumption. An advantage of an RTC product over a 
“Ready to Eat” product is any potential microbiological 
contamination it should be eliminated while cooking 
either at the bakery or in the consumer’s home. 
Deoxynivalenol, commonly known as Vomitoxin is an 
example. Produced by several mold species of the genus 
Fusarium, vomitoxin is naturally occurring in wheat 
depending on moisture, less in dry growing years but 
present in wet. FDA has a guideline of 1 ppm on finished 
flour, stating that Deoxynivalenol is not completely 
avoidable in wheat but levels can be reduced in the 
milling process. Control measures at receiving (testing) 
help to reduce or eliminate this hazard to an acceptable 
level. Loads of wheat are rejected if they test above set 
levels for Vomitoxin.

Salmonella from wheat has also been linked to food 
safety outbreaks in flour. Studies have shown the rate of 

wheat flours containing Salmonella can be as great as 
1.3 percent. Salmonella poses a significant food safety 
hazard in raw flour, however if baked at 375° F. for 17 
minutes or more Salmonella and any other pathogen will 
be destroyed.

The findings of toxic seeds in incoming ingredients 
or raw materials in the United States is infrequent 
Although some geographic areas such as Australia have 
the potential risk of contamination, toxic seeds are not 
evidenced in areas where in the major grain growing 
areas in the USA. Therefore, toxic seeds have been 
determined to not be a significant hazard.

CHEMICAL HAZARDS:
There are few chemical hazards used in a RTC facility 
and those that are can be safely stored to prevent a 
contamination hazard. Otherwise, for incoming product, 
be aware of the potential for higher than acceptable levels 
per EPA/FDA guidelines of Fungicides, Pesticides and 
Insecticides on incoming wheat.

These are applied by farmers to their crops and storage 
bins in order to control Vomitoxin, mold, pests and insects. 
If these chemical hazards are not controlled at wheat 
receiving, there is a potential for contamination. Therefore 
Fungicides, Pesticides and Insecticides are deemed a 
significant food safety hazard.

Soybeans should also be considered a significant 
food safety hazard as due to crop rotations there is 
the potential for cross contamination of soy protein in 
incoming wheat.  
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Grease and oil used as lubricants for moving parts on mill 
equipment should also be considered a food safety hazard. 
There is a potential that food grade grease or oil may 
contaminate products in absence of control measures taken 
such as preventative maintenance, equipment monitoring 
and proper storage of chemicals.

PHYSICAL HAZARDS:
The most severe types of food safety hazards at flour 
mills are physical in nature and include various forms of 
metal, bugs, wood and others too numerous to mention. 
Wheat plants commonly find foreign material in raw 
incoming wheat. Farmers pick up glass, metal, stones, 
tools, wood and other items during the harvest process 
and in the absence of control measures at receiving 
(inspection), preventative maintenance, metal detection, 
magnets, sifters and equipment monitoring there is 
potential for foreign material contamination. Foreign 
material therefore can be considered a significant food 
safety hazard.

Physical hazard prevention begins in receiving when 
what is inspected at the time of unloading. At this point 
the receiving person can prevent any visible items from 
entering the food chain. One flour mill that I inspected found 
a toolbox upon unloading!

After the wheat proceeds into the mill, Scourers, Roll 
Stands, Sifters, Magnets and Metal Detectors to help identify 
and eliminate any physical hazards in the flour. All of these 
machines should perform a work instruction and physical 
inspection on each delivery vehicle that brings wheat to the 

mill. The wheat should be probed and tested for moisture. 
The mill will perform a Don / Vomitoxin test on loads.  
All information shall be filled out on Incoming Material 
Receiving Form. All of this equipment should be regularly 
monitored and on preventative maintenance schedule.

SCOURERS
Flour mills use scourers for cleaning wheat. The scourers 
efficiently remove impurities such as dust, sand, mold, 
clods of soil and any other non-wheat material that adhere 
to the grain, thus providing ideal preparation for grinding. 
The scourer significantly improves product hygiene – by 
reducing the microbial count (bacteria, fungus etc.) as well 
as minimizing the presence of insects or their fragments.

|  Courtesy of Nik_Merkulov via iStock / GettyImages Plus
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ROLL STANDS
A Roll stand is a double roller mill that does particle size 
reduction through a combination of forces and design 
features. They are energy efficient, create little noise and 
dust generation, and have uniform particle-size distribution. 
They are able to be opened during production (following 
intrusive work instruction) to inspect and determine if they 
are operating properly.

MAGNETS
Magnets help to keep the product and equipment free from 
metal fines and tramp metals. They are used to remove 
metal particles from the wheat and/or flour going through 
the process. Magnets are monitored and checked using 
work instruction.

ENCLOSED SYSTEM
An enclosed processing system in a flour mill means the 
wheat and/or flour is transferred by a series of pipes from 
roll stands to airlocks to cyclones to sifters throughout the 
mill until it either goes into storage or is packed into bags or 
totes, or is loaded into bulk trailers. The process is typically 
very safe.

SIFTERS
Most mills have many sifter sections. The sifters remove 
oversize or foreign materials and de-dusts the material to 
meet final product specs.  The sifter controls both oversized 
and undersized material. They utilize a sieve to effect 
particle size separation through the use of finely meshed 

bolting cloths. They are used for grading grains as per 
length, width size, immature grain, broken sizes. The mills 
should use a work instruction in regard to cleaning and 
inspecting sifters.

METAL DETECTOR
Mills will utilize metal detector (s) throughout the process. 
These are typically set for detecting 2.0mm stainless steel in 
50-100 lb. bags of dry product. The system also will detect 
ferrous and non-ferrous metal as small as 1.5 mm. Metal 
detection in a bagging area can be a Control Point or Critical 
Control Point at the mill’s discretion. The mill should use a 
work instruction in regard to the metal detector operation.

PEST CONTROL:
PEST CONTROL is capitalized as it is of critical importance at 
flour mills. Many pests including rats, mice, birds and others 
are commonly found in and around flour mills. Companies 
must have a vibrant and effective pest control program 
to protect their food products from being contaminated. 
They must have a good pest control company and PCO 
(Pest Control Operator). The pest control firm should have 
sufficient traps inside at adequate spacing, on each side 
of all man and dock exit doors that are checked weekly. 
Outside perimeters must have bait stations spaced 
appropriately and monitored at least monthly. Additionally, 
all PCO’s should have liability insurance, applicator licenses 
and training certificates. They must have maps of the 
locations of all traps and bait stations, sighting logs, service 
reports, SDS and chemical usage form. SFWB
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DA 7250 At-line NIR Instrument

The DA 7250 NIR analyzer is the third generation diode array NIR 
instrument from PerkinElmer, designed specifically for analysis in the 
food and agri industries. It combines outstanding analytical accuracy 
with speed, ease of use, ruggedness, and versatility. DA 7250™ 
calibrations are available for a wide range of applications, and measures 
moisture, protein, fat, fiber, starch and many other parameters in all types 
of samples – powders, pellets, grains, pastes, cakes, meal, and slurries.

Learn more at: 
https://www.perkinelmer.com/product/da-7250-at-
line-nir-instrument-perdab

doughLAB
doughLAB is a flexible dough mixer used to determine flour water 
absorption, dough development time and other dough mixing parameters. 
The instrument performs the traditional 20 minute test and AACCI 54-
70.01 approved high-speed mixing 10 minute test. The 10 minute test 
increases lab throughput and efficiency. It improves analysis results 
by making it easier to interpret samples with long development times, 
indistinct development peaks and multiple peaks. In addition, the high 
speed method more closely resembles today’s bread making processes.

Learn more at: 
https://www.perkinelmer.com/product/doughlab-perdl
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Although we’ve been eating them for thousands of years, 
whole grains are still increasing in popularity today. With 
more consumers seeking healthier snack food options, 
there’s an increased demand for food processors and 
manufacturers to deliver new options that continue to meet 
existing taste and texture expectations. Recent research 
shows that food R&D scientists are seeing a rise in demand 
for novel snacks of up to 37%. However, at the same time 
consumers expect for existing products to be improved or 
recreated with ‘cleaner’ and healthier ingredients .1

Moreover, a study examining consumer habits found 
that more than half of the participants wanted increased 
transparency about where their food has come from.2 
With growing unease over how certain industries may be 
contributing to greenhouse gas emissions, consumers want 
to be reassured that the foods they’re choosing to buy have 
been sustainably sourced and manufactured. This puts 
pressure on food processors and manufacturers to improve 
the efficiency of their production and to avoid wasteful and 
costly errors.

In the second part of our whole grains series, we will 
examine the latest trends in snack foods and baked 
goods. And detail how analytical technologies are helping 

manufacturers to enhance production in the early stages 
and create more sustainable processes. 

ANCIENT IS THE NEW MODERN 
Although they may not be so new, ancient grains are 
becoming an increasingly popular ingredient in snack food 
production. Grains, such as quinoa and bulgur wheat, which 

Golden Grains —
How innovative testing tools are inspiring better 
food products.

|  Courtesy of PerkinElmer
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were traditionally eaten by ancient 
civilizations are getting a new lease of 
life.3,4 Ancient grains are believed to have 
been planted and harvested in the same 
way for thousands of years, compared 
to modern wheat which is a descendent 
of three ancient strains and is therefore 
perceived to be more artificial. Most 
of these grains are also low gluten-
containing or completely gluten-free, 
which taps into a large sector of the 
baked goods market. Including the 18 
million Americans with celiac disease or 
another form of non-celiac intolerance 
to gluten.5 

Ancient grains are thus being 
increasingly used to produce snacks 
and baked goods that satisfy consumers 
searching for healthier and nutrient-
rich alternatives to wheat-based foods. 
However, their comparative cost is much 
higher than traditional whole grains, so it is even more vital 
to get the processing and manufacture of ancient grain 
snacks right the first time.

WORTH ITS WEIGHT IN GRAIN 
Due to their high cost, whole grains and ancient grains are 
considered key agricultural commodities. The components 
that make these grains a valuable part of a healthy diet are 
the same as those which are used to evaluate their quality, 

and thus value. These include protein 
and oil content. Grain protein content 
(GPC) is especially important, as it 
determines their suitability for different 
snack foods. 

Grain-derived products are often 
the primary ingredients in more 
complex foods. Wheat flour is a key 
example, as it can be combined with 
different ingredients to create cakes, 
bread, pasta and much more. Each 
of these food products has different 

characteristics based on the GPC 
of the flour used. Grains with a high 
protein content are better suited to 
bread and pasta products, while 
a lower protein content is more 
favorable for cakes and cookies.6 

Traditional methods of 
determining the protein content 

of grains relied on using either combustion 
or harsh solvents to release nitrogen from the amine 
groups in the protein’s peptide bonds. In recent years, 
these methods have been replaced by simpler and more 
sustainable technologies such as Near Infrared Reflectance 
(NIR) spectroscopy. PerkinElmer offers a range of NIR 
instruments that are able to determine moisture, protein, 
fat, ash, starch and many other parameters with excellent 
accuracy. Based on diode array technology, the DA 7250™ 
SD At-line NIR is a particularly potent solution. With the 

» Golden Grains - How Innovative testing tools are inspiring better food products
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ability to analyze samples without 
requiring preparation steps, this 
instrument can provide reliable 
results in just 6 seconds. The lack of 
sample preparation and automated 
analysis programs make this 
instrument user-friendly for a range 
of processors and laboratory staff. To 
aid processors and manufacturing 
staff in factories, PerkinElmer also 
offers the DA 7350™ In-line NIR and 
DA 7440™ On-line NIR instruments, 
giving complete control to monitor 
food products at every stage. 
This also helps to ensure snack 
companies are receiving and 
charging a fair price for the quality 
of goods they produce.

FIT FOR PURPOSE 
In addition to being able to 
determine the GPC of flours for 
snack food manufacture, it is 
also important to understand the 
functionality of the flour sample, as 
this will impact ingredient performance 
and ultimately influence the quality and texture of the final 
product. By establishing this early in the manufacturing 
process, snack companies can ensure they get the product 
right the first time and reduce unnecessary waste.

Flour derived from different grains 
contain varying levels of starch. 
White flour consists mainly of wheat 
endosperm and contains the highest 
levels of starch, whereas less refined 
whole grain or whole wheat flour 
is lower in starch and therefore 
considered to be a healthier alternative. 
However, starch is an important 
component in food manufacture, where 
it is used as a stabilizer and to increase 
viscosity. This is an especially important 
parameter to consider for grain-based 
products. Batter and dough systems 
typically consist of several dispersed 

phases – flour, liquid and air – 
which require sufficient viscosity 
to avoid phase separation during 
mixing or baking.

By measuring the viscosity 
and performance of raw 
materials, ingredients or foods 
using controlled temperature 
and stirring speed (shear), 
PerkinElmer’s Rapid Visco® 

Analyzers, such as RVA 4500 and the RVA 4800, 
can be used to characterize the ingredients, intermediates 
and finished products, therefore optimizing quality and 
performance of snack foods and baked goods. Equipped 
with international standardized methods, including methods 

» Golden Grains - How Innovative testing tools are inspiring better food products
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approved by the International Association for Cereal 
Science and Technology (ICC), Cereals & Grains Association 
(AACC) and more, manufacturers can be assured that 
PerkinElmer’s RVA instruments will provide reliable and 
accurate results for viscosity testing. By understanding the 
performance of ingredients before manufacture begins, 
snack food producers can be sure that their final product 
will meet the sensory demands of consumers and avoid 
costly errors later in production.

GETTING IT RIGHT THE FIRST TIME
Global demand for healthier snack foods and baked 
goods means that manufacturers are seeing an increase 
in the use of whole grains and ancient grains. Due to their 
nature as a precious agricultural commodity, it is vital 
that these grains are monitored during the early product 
development stages in order to assess their properties 
and functionality of the mixture. This will reduce any 
mistakes or inefficiencies later in the manufacturing 
pipeline and reduce costly waste of product. To help 
food processors and manufacturers get it right the first 
time, the adoption of best-in-class, industry-regulated 
analytical solutions is needed.  

By understanding the protein content and viscosity 
of whole grains and ancient grains, both separately and 
as derived ingredients, manufacturers can gain a better 
understanding of the outcome of their food products, 
enabling them to meet the demands of consumers. This 
will also help them to build a more sustainable food 
production pipeline, improving the sustainability of the 

industry as a whole and, crucially, helping them to be more 
transparent with consumers. 

PerkinElmer is committed to helping these key 
stakeholders in the grain industry meet consumer demands 
by providing robust, user-friendly and effective analytical 
and testing solutions. 
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DA 7250 At-line NIR Instrument

The DA 7250 NIR analyzer is the third generation diode array NIR 
instrument from PerkinElmer, designed specifically for analysis in the 
food and agri industries. It combines outstanding analytical accuracy 
with speed, ease of use, ruggedness, and versatility. DA 7250™ 
calibrations are available for a wide range of applications, and measures 
moisture, protein, fat, fiber, starch and many other parameters in all types 
of samples – powders, pellets, grains, pastes, cakes, meal, and slurries.

Learn more at: 
https://www.perkinelmer.com/product/da-7250-at-
line-nir-instrument-perdab

RVA 4800
RVA 4800 is our top-of-the-range model which combines a wide viscosity 
range, exceptional sensitivity and accuracy, and an extended temperature 
range (up to 140°C). This makes the RVA 4800 a perfect tool for 
performing more relevant analyses for a variety of applications, including 
ingredient (eg. starch and hydrocolloid) performance under conditions 
relevant to ultra-high-temperature (UHT) pasteurization of dairy and 
food products, retorting, pressure cooking, extrusion and other aseptic 
processing conditions.

Learn more at: 
https://www.perkinelmer.com/category/rapid-vis-
co-analyser
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» Video - DoughLAB for Consistent Test Bakes

Press Play button to watch
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DOUGHLAB
The doughLAB is a flexible dough rheometer with 
conventional z-arm mixing action. It includes automated 
systems to control bowl temperature and dispense water 
into the sample, and variable temperature and speed 
controls. The instrument uses standard or custom test 
configurations to determine water absorption, dough 
mixing profile, development time, stability and softening 
of wheat, rye, durum and composite flours for milling, 
baking, and foods laboratories.

DESCRIPTION
Premixed dough is a half-product that can either be used 
in subsequent processing steps (eg. sheeting, rolling, and 
baking) to achieve a final product (eg. biscuit/cookie, crack-
er, bread), or sold as a halfproduct (eg. chilled dough) for 
use by the end-user to produce a final product (eg. biscuit/
cookie). The consistency of the premixed dough plays an 
important role in determining the quality of the final product.

This method tempers the premixed dough to the 
temperature of the subsequent processing step, and 

rapidly measures the consistency of the dough. The 
method is applicable to high-water addition doughs (such 
as that used in bread production), and low-water addition, 
high-fat doughs (such as that used in biscuit/cookie 
production). The Premixed Dough method can be used to 
control the quality of the halfproduct.

Since the torque is the only parameter of interest, the 
profile switches off the water dispensing system of the 
doughLAB.

METHOD
Rapid, two-minute profile, set at the temperature of the 
subsequent processing step.

DoughLAB  
Premixed Dough Method
Understanding the consistency of premixed dough 
to determine final product quality.

|  Courtesy of PerkinElmer
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SAMPLE PREPARATION
500.0 g (or 80.0 g if 50-g bowl used) premixed dough 
sample.

MEASURE
PT: Peak torque (FU)
FT: Final torque (FU)
EP: Energy at peak (Wh/kg)
TE: Total Energy (Wh/kg)

Since a finished dough is being tested, the water 
dispenser should be disabled. This has been programmed 
in the profile provided in the instrument software DLW.

|  Courtesy of Getty Images

PROFILE

» DoughLAB Premixed Dough Method
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A big part in food safety management is traceability, 
and companies need to account for their product from 
start to finish.

“The biggest challenge in ensuring food safety across the 
supply chain is the ability to achieve accurate traceability 
from farm to fork,” says Wayne Johnson, OAL Connected 
director, OAL, Cambridgeshire, England. “At every stage 
of handling the product, whether that is packaging or 
raw materials, manufacturers need accurate recording 
so nothing can be missed. Having some form of smart 
traceability system in place, whether it’s an in-line scanner 
or a portable device, can help food manufacturers to fight 
food fraud and combat any safety issues, as there is a 
record of what has gone on within the facility,” he says.

The recording of accurate information also allows 
manufacturers to get to the source of a problem, should 
any safety issues arise, to prevent any repeat issues 
going forward, adds Johnson. “Any inaccurate or missing 
information could and would result in traceability being lost, 
which leaves manufacturers open to risk and does not meet 

consumer demand for increased transparency from the 
foods they purchase.”

SMART TRACEABILITY SYSTEMS
OAL Connected has a range of automated label and 
date code verification solutions to meet every food 
manufacturers’ needs, Johnson comments. “With our 
systems, we proactively verify and scan every product to 
ensure it matches the pre-entered job information on the 
master database, so manufacturers can be sure that the 
right packaging, label and date code is on the right product. 
What’s more, our systems are entirely independent from the 
printer, so there is no risk of human error,” he explains.

For instance, if an operator input incorrect information into 
the printer on the factory floor, an error would be flagged, 
as their systems limit operator decision-making on the shop 
floor, creating an automatic, systematic and sustainable 

Traceability solutions for 
maximum food safety in 
snack and bakery production
Investigating paperless solutions to ensure 
traceability for maximum food safety.

|  Courtesy of Nexcor Technologies
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process controlled by senior management, says Johnson.
“The accuracy of lot numbers and expiration dates are a 

critical component to having reliable traceability data,” says 
Scott McKenzie, regional account manager, RFgen Software, 
El Dorado Hills, CA. “Transcription and data-entry errors can 
be the difference between life and death.” When warehouse 
and manufacturing workers leverage data collection tools, 
they are able to capture traceability data from the raw 
materials and inventory directly using barcodes or RFID, 
instead of pen and paper, he says.

“That shift to paperless eliminates the two potential 
points of failure: illegible handwriting, and data-entry errors,” 
McKenzie explains. The additional traceability through 
the enterprise resource planning (ERP) system provides 
a detailed history of the ingredients routing through the 
manufacturing plant, processing, and delivery to the 
storefront, he adds.

Wherefour software was designed with modern food 
traceability in mind from the start, says Matt Brown, CEO, 
Wherefour, Petaluma, CA. “Everything in inventory is a 
unique piece of stock and can be assigned individual lot 
codes. This is foundational to traceability in Wherefour and 
a benefit of building a system architecture that addresses 
traceability first,” he explains.

“We have a full audit log of what happens to ingredients 
as they go through the process of being turned into 
products. Our system also enables companies to track 
which customers got specific lot codes and do a full forward 
or backward traceability report on anything that was in 
inventory. Being fully mobile allows these reports to be 

available in minutes from anywhere, at any time, meaning 
quick response times if there is a recall,” Brown remarks.

Robert Burgh, president, Nexcor Technologies, Buford, 
GA, says that its sanitation and maintenance solutions are 
configurable and can integrate directly with equipment or to 
SCADA systems to carry out SOPs for product changeovers, 
and more importantly, allergen changeovers. “Through 
comprehensive production monitoring, KLEANZ and CAMS-
PM can provide alerts and enforce certain QA standards 
for our clients. The fundamental features focus on area in 
the facility by risk. Ultimately this helps clients prioritize the 
execution of their HACCP and HARPC, and lower the risks 
caused by poor traceability,” he notes.

Most clients are looking to incorporate paper with 
electronic documentation, while some want to go 
completely paperless, Burgh explains. “Our paperless 

|  Courtesy of InfinityQS

» Traceability solutions for maximum food safety

http://facebook.com/SnackandBakery
https://www.linkedin.com/company/snack-food-wholesale-bakery/
http://twitter.com/SFWB


WBSF

CONTENTS
32

features ensure that information is documented once 
and can be reported on many times across departments. 
Keeping a comprehensive audit trail is critical to audits and 
traceability,” he notes.

Jude Holmes, client solution engineer, InfinityQS 
International Inc., Fairfax, VA, says that InfinityQS Quality 
Intelligence solutions is able to provide organizations a 
unified data repository and real-time statistical analysis 
capabilities. “As such, we offer tools for both the first and 
second life of manufacturing data,” he explains. “In the first 
life of data, our software will send real-time alerts to quality 
teams when a product is out of spec or a process is showing 
deviation, allowing them to prevent quality issues at the 
plant level.”

In the second life of data, their software enables 
manufacturers to aggregate data from multiple production 
sites, as well as suppliers, to get enterprise-level visibility, 
Holmes says. “This makes it possible to observe overarching 
trends, find opportunities for global process improvement, 
and share best practices from high-performing sites.”

With FlexiBake’s production scheduling, receiving, and 
lot tracking tools, data can be analyzed for instant recalls, 
says Nicole Ortner, senior product consultant, FlexiBake 
Ltd., Vancouver, British Columbia. “Our customers can 
trace every lot code or batch numbers from the moment 
materials are received, used in production, to when the 
finished product is sent out the door. Conducting a recall 
in FlexiBake can be done based on supplier lot codes, 
receiving slips, dates ingredients were received, or the 
user’s own batch numbers,” she explains.

FlexiBake users can instantly check the inventory on 
hand—including work in progress items—that contains 
raw materials that need to be recalled, along with which 
products were produced with the contaminated ingredient.

“There are reports available in FlexiBake that will instantly 
list the customers that need to be contacted during a recall, 
without having to search through production or invoicing 
data,” Ortner says.

Most vendors don’t include lot coded barcodes on their 
packages, so this is rarely an option in food manufacturing 
facilities due to food safety and HACCP plans, adds Ortner. 
However, lot codes are tracked during receiving and 
shipping through tablets or workstations in the shipping and 
receiving bays.

 
STANDARDIZATION AND THE CLOUD
“There are many benefits to using cloud-based software. 
Some of the main ones we see our customers enjoy are 

“The uniqueness of the 
product comes from the 

flavor notes of the various 
malts that complement 

the grains.”

» Traceability solutions for maximum food safety
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peace of mind, and easy access from multiple locations,” 
says Ortner. “Customers are not required to use a particular 
operating system, as choosing a cloud software allows you 
to run FlexiBake from a PC, Mac, table or smartphone, and 
on Windows, iOS, or Android operating systems.”

Cloud software removes the need for expensive servers 
and networks, reducing their customers’ reliance on outside 
computer support and the need for periodic hardware repair 
and replacement, says Ortner.

Using cloud-based software and mobile apps to manage 
plant operations, workflows become seamless, says Wright. 

“If there is an issue on the plant floor, instant alerts and 
notifications are sent to personnel that need to be aware 
of the problem. The operator or production personnel can 
use their mobile device to take a picture of the problem and 
submit a work request,” he explains. “Maintenance personnel 
can respond and document what was done to address the 
problem, in real time.”

Once the work is completed, notifications and alerts are 
sent to sanitation, who then responds and documents what 
was done to properly sanitize the equipment, adds Wright. 
“Once they complete the work, QA/QC is notified. They can 
then verify and document that the work was done correctly, 
and release the equipment back to production,” he remarks. 
“Digital transformation makes everyone’s life easier. No 
paperwork, no spreadsheets, no one sitting at a desk doing 
data entry.”

Standardization enables manufacturers with multiple 
production sites to unify their locations so that they are 
all on the same page when it comes to production and 
process control, says Holmes. “This can be as simple 
as standardizing naming conventions for ingredients, 
processes, and more,” he explains. “For example, a baked 
buns producer might want to compare product weight 
between plants. If one plant refers to this measurement 
as ‘final-bun-weight’ and the other uses ‘final bun weight,’ 
something as simple as a few dashes can prohibit 
comparative analysis. And often, the differences between 
sites are far more complicated.”

Instead, by standardizing on naming conventions, 
organizations can eliminate confusion between 

|  Courtesy of FlexiBake

» Traceability solutions for maximum food safety

http://facebook.com/SnackandBakery
https://www.linkedin.com/company/snack-food-wholesale-bakery/
http://twitter.com/SFWB


WBSF

CONTENTS
34

manufacturing sites, teams, and executives, Holmes 
says. “This might seem obvious, but it’s often overlooked. 
Standardizing on a common quality management system 
is important too. Everyone then has the same tools and 
functionalities so that they can freely collaborate and 
share learnings.”

In the same way, standardizing with a common, 
centralized data repository creates a single system of truth, 
says Holmes. “Everyone—across multiple sites—saves to 
and works from the same data pool. This eliminates silos 
so manufacturers can get real-time process information 
and a high-level view into the performance of all locations. 
Standardization encourages the enterprise visibility needed 
for operational insights that can prevent quality-related 
issues and drive global improvement.”

The monitoring of production waste—both product and 
time—is a necessary requirement for sustainability and 
continuous improvement, says Burgh. “Standardization of 
documentation and accessibility to all departments ensures 
the integrity of information and creates a reliable audit trail,” 
he explains.

Having valid documentation is important for multiple 
departments to use aggregated data to pull reports 
instantly, Burgh says. “Through our KLEANZ and CAMS-PM 
systems, corporate can quickly view the status of multiple 
plants through dashboards and use the information to 
determine initiatives and standards.”

A good ERP system will enforce standardization by 
ensuring that someone can’t move forward with a task 
unless the data is complete, says Brown. “One benefit of 

a cloud-based system is that everyone must enter data in 
the same consistent way. Having a cloud-based system 
unifies data across facilities creating a single source of truth 
from which everyone works. It also allows multiple users 
to access the data at the same time and can be backed up 
continually,” he explains.

Standardization of data across plants allows companies 
to benchmark and compare plants, and also leverage spend 
across the business in buying materials, says McKenzie. 
“Ingredient/component data is available for reporting in 
real-time and accessible from the workers’ smartphone. 
Instead of taking days to compile reports based off of 

|  Courtesy of OAL Group
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printed paper, reports can be generated within seconds. 
Unified data provides decision makers with a holistic point 
of view across the entire enterprise,” he notes.

Johnson says that having a shared version of the truth is 
invaluable in food manufacturing facilities. “OAL Connected 
integrates all of its systems into manufacturers’ servers to 
ensure that all data is backed up and activity is centralized, 
to ensure that all information is being recorded accurately in 
every location,” he says.

 
BLOCKCHAIN AND AUDITS
“RFgen does integrate with ‘Safety Chain’ solutions that help to 
keep various raw materials that may potentially contaminate 

one another in separate locations,” says McKenzie. “Most 
blockchain solutions are directly integrated with the ERP 
system, rather than mobile data collection workflows.”

Burgh says that Nexcor Technologies is proud to offer 
complete food safety and sanitation management solutions 
that keeps companies audit-ready every day. “Any size 
operation can benefit from having better control over 
traceability of products, food safety, sanitation efforts, 
maintenance management, and so much more. We offer 
solutions that adhere to standardization and continuous 
improvement in these areas.”

Burgh says that documentation is critical to audit 
preparedness, and that if food safety is not adequately 
documented, it’s the equivalent of not getting it done at 
all. “Our solutions give companies the tools to document in 
real-time right on the plant floor and then track and report 
on for audits and resource management.”

Similarly to blockchain, Wherefour uses a proprietary 
audit log architecture that ensures data cannot be 
deleted or manipulated—only adjusted, says Brown. “Any 
adjustments are always recorded and tracked, thanks to 
the architecture of our system, which also records who 
made any alterations in case corrective action or additional 
training is needed.”

As a precursor to a viable industry-wide blockchain, 
Brown has prioritized Wherefour integrations with many 
cloud-based systems, such as the Metrc tracking system, 
for cannabis. “These integrations allow us an easy way to 
connect with a highly-adopted blockchain, if one becomes 
available.” SFWB

“Any size operation can 
benefit from having better 
control over traceability 
of products, food safety, 

sanitation efforts, 
maintenance management, 

and so much more.”
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INTRODUCTION
Bakery mixes are a convenient, portable and shelf
stable material. Proper shelf stability and subsequent
bake performance are dependent upon proper
manufacturing - making certain the correct ingredients are 
present in the right proportion. Bakery mixes are used in 
both food service and home uses. Since these are produced 
in bulk, small improvements in consistency lead to large 
savings. Measurements of quality attributes such as fat and 
sugar content are therefore important in the profitability, 
proper manufacture and quality control of the mixes. Both 
fat and sugar content play important roles in the
development, taste, and shelf life of bakery mixes.

The Near Infrared Reflectance (NIR) technique is 
particularly suited for measurement of these types of
powdered mixes, but past instrument limitations have
not permitted users to reap the full benefits of NIR.
Sample preparation requirements such as packing
special cups made analyses laborious, time consuming
and error-prone.

DIODE ARRAY 7200
The DA 7200 is a new full-spectrum, NIR instrument 
designed for use in food processing facilities. Using novel 
diode array technology it performs a multi-component 

Analysis of Fat, Sucrose, 
Glucose, and Maltose in Flour
Based Bakery Mixes
Analysing the components of flour based bakery 
mixes with novel NIR instruments.

|  Courtesy of PerkinElmer

|  Courtesy of PerkinElmer
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analysis in only 6 seconds with no sample grinding or 
sample preparation required. During this 6 seconds, 
a baseline is collected, noise monitored, wavelength 
accuracy is standardized, and a large number of full 
spectra are collected and averaged. As the sample is 
analyzed in an open dish, the problems associated with 
sample cups such as cleaning and cross contamination 
are avoided and operator influence on results is minimal.

EXPERIMENTAL
Spectral data was collected on several DA 7200 instruments 
over the course of 3 years. The samples were poured into a 

FAT
These results are very demonstrable of NIR’s fat measure-
ment capability. The results are well within 1.5x the S.D. of 
the reference method. Fat is often a primary carrier of flavor.

GLUCOSE
While there is an obvious gap in the range of the data, 
the upper range is particularly well correlated.

|  Courtesy of Getty Images
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large sampling dish and struck smooth with a straight edge. 
Each sample was analyzed in duplicate to examine sam-
ple homogeneity and reproducibility. The resulting spectra 
were combined to create one database. The samples came 
from a mix manufacturer in the US. Reference analyses 
were conducted at a commercial lab for the customer who 
supplied the samples. Calibrations were developed by a 
Perten Application Specialist using Partial Least Squares 
(PLS) regression. Multiplicative Scattering Correction (MSC) 
and Savitsky-Golay 1st derivatives were used as a data 
pre-treatment to enhance some of the calibration models.

RESULTS AND DISCUSSION
The DA 7200 results are very accurate when compared to 
the results from the reference methods. Statistics for the 

respective parameters are presented in the table below 
and graphs are displayed on page 2.

The differences between the DA 7200 and the reference 
method are of the same magnitude as typical differences 
between two different reference labs. The DA 7200 is more 

precise than the reference methods meaning that replicate 
analyses are much more repeatable and representative.

In summary it is concluded that the Diode Array 7200 
can readily measure fat and sugar profiles in bakery mixes 
in as little as 6 seconds. The same instrument can also 
measure other mixes and Oils for Free Fatty Acids and 
Moisture content.

MALTOSE
This calibration covers a wide range of maltose values.

“The problems 
associated with sample 
cups such as cleaning 

and cross contamination 
are avoided and 

operator influence on 
results is minimal.”
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