
 

A long time ago I read a short book on 
how to conduct scientific inquiries. The 
book advised me to ignore what an ex-
pert says: that is, to ignore the words of 
someone who make a living from only 
talking. Instead, the book recommended 
paying attention to what a person who 
makes their living by doing actually does. 
Learning comes from watching deeds or 
accomplishments and not so much from 
arguments and exhortations.

In this competitive business, I have 
seen many sales arguments come and go. 
What remains over time are the people 
who design and use equipment to solve 
problems and get practical results. In 
these newsletters, indeed in most of our 
work, Perten focuses on presenting ex-
amples of results for customers who are 
actually doing something. Like that short 
book recommended, watching how 
things work and solving real problems is 
where science begins.

I hope you enjoy the articles.

David E. Honigs, PhD
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Rapid methods for quality testing  
of ingredients and finished feeds

When UFA AG set out to improve their efficiency 
while maintaining product quality, they turned to 
Perten Instruments and its local partner Impana for 
help with analytical solutions.

UFA AG is the leading animal feed producer in 
Switzerland. In their four plants they produce over 
100 different feeds, mainly for poultry, pigs and cattle. 
UFA AG, which is certified according to ISO 9001, 
has a strong focus on quality and technical expertise, 
both in their production and in the technical advice 
they give their customers.

Being aware that costs and quality are very much 
determined by your ingredients, and how you use 
them, UFA AG was interested in rapid methods 
for quality testing of ingredients and finished feeds. 
Perten proposed the DA 7200 NIR Feed Analyzer, 
which is widely used in the feed industry globally. 

An evaluation followed, where UFA AG tested 
analytical performance, handling and other practi-
cal aspects. Perten and Impana established a close 
cooperation with UFA AG during the evaluations 
and after some time UFA AG decided to make the 
investment.

Today, the benefits are very clear and have a di-
rect impact on operations. Ingredients are tested 
before they are even unloaded from the trucks, and 
all batches of finished feed are quality checked. ‘The 

rapid analysis allowed time savings, and time savings 
are cost savings. In purchasing, poor quality is rec-
ognized a lot earlier. In formulation and production, 
you can mix significantly closer to the target value. 
With the rapid analysis, you can react more quickly 
to the next batch’, says Mr Daniel Wieland, Head of 
Quality Management and Security/at UFA AG.

Another very tangible benefit was the time and 
cost savings from reducing wet chemistry analysis, 
where Mr Wieland foresees savings of up to €50,000 
yearly.

As the benefits of NIR became evident, discus-
sions started regarding the use of online NIR in 
the process. UFA AG wanted to analyze the current 
batch in the mixer, to be able to optimize immedi-
ately rather than wait with changes until the next 
batch. 

Perten’s DA 7300 Online NIR was an obvious 
next step. It was installed directly in the mixer, where 
it continuously measures moisture, protein, fat and 
more in the feed mix during mixing. It is integrated 
with the process control system, and automatically 
feeds measurement results into it, which allows for 
instant optimization of the mixture, and decreased 
safety margins versus specifications.
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Starch functionality in potato

The RVA offers the potential to measure starch pro-
perties that are a function of the combined compo-
sition and structure of potato. 

The cooking process has a profound effect on the 
starch present in food. When potato is cooked, the 
starch loses its structural integrity as it gelatinizes and 
pastes. The degree to which the starch present in the 
sample has been transformed by the cooking process 
can be determined using an RVA ‘degree of cook’ 
method.

Aims
The goal of this work was to assess degree of cook 
on potato starch pasting properties.

Method
Retail samples of US Russet potatoes ‘Green Giant 
Selected Idaho Potatoes, Prime Size’ were obtained. 
The potatoes were scrubbed and washed in cold wa-
ter, peeled and diced into approximately 0.75-inch 
(20 mm) cubes then pooled, mixed by hand and di-
vided into 6 equal portions.

A ‘raw’ (0 minute) sample reference was prepared 
by grinding prepared potato in a manually operated 
food grinder twice. The sample was vacuum-sealed 
and placed in an ice water bath.

The remaining 5 samples were placed in a 93°C 
(200˚F) water bath and cooked for 1, 2, 4, 5, and 9 
minutes, removed from the water bath with a slotted 
spoon, vacuum-sealed and placed in the ice water 
bath to cool. Cooled samples were ground twice in 
the hand-operated food grinder.

RVA sample to water ratio was adjusted to reflect 
the moisture content (80%) of the potatoes.

The samples were analysed in duplicate on an 
RVA-Super4, using 15 g of sample and 25 g of dis-
tilled water, shaken well for 15 seconds to disperse 
the sample, and the RVA ‘Extrusion 1’ test configura-
tion (Table 4). 

Data was collected on 2 days, from 2 bags of pota-
toes and the duplicate readings were averaged.

Table 4. Extrusion 1 Test Configuration.

Time Type Value

00:00:00 Temp. 25ºC

00:00:00 Speed 300 rpm

00:00:10 Speed 160 rpm

00:02:00 Temp. 25ºC

00:07:00 Temp. 80ºC

00:10:00 Temp. 80ºC

00:15:00 Temp. 25ºC

Idle temperature: 25 ± 1ºC
End of test: 20 min.
Time between readings: 4 sec. 

Results
The degree of cook can be determined by assessing 
the reduction in peak, setback and final viscosities 
compared with those of raw samples (Figure 5, Fi-
gure 6, Figure 7).

Viscosity vs. Time in Ground Russet Potatoes 
Blanched for Various Times, then Ground, Over 
"Extrusion 1" Test Configuration, Using RVA Su-
per4: 9/11/2008

Figure 5. RVA Results (Day 1)

B. Elliott1, J. M. C. Dang1, C. Kaufman2, W. Shadow2, M. L. Bason1

1   Perten Instruments Australia P/L, Warriewood, Australia
2   Perten Instruments Inc, Springfield IL, USA
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Lower initial peak and final viscosities indicate a pro-
gressively higher degree of cook. The less-cooked 
samples display higher viscosity over the course of 
the profile. Thus, the RVA can be used to reliably 
assess the degree of cook in a par-cooked sample, 
ensuring a consistent degree of cook in potatoes de-
livered to an end user.

Conclusions
The RVA provides a convenient, rapid and objective 
means of estimating degree of cook in par-cooked 
potato samples.

Discussion
Other RVA potato applications include assessing 
textural properties of potato cultivars, predicting po-
tato quality for baked and French fry applications, 
assessing degree of cook of dehydrated potato pro-
ducts as flakes, flours and granules used in the snack 
and baked foods industries and assessing heat, shear 
and acid stability of potato starches used in food ap-
plications.

Starch plays a prominent role in the determina-
tion of textural properties and potato starch has 
pronounced viscosity behaviours of the starch paste. 
Since food applications are based on these specific 
characteristics, a better knowledge of the starch qual-
ity of potatoes using RVA methods enables process-
ing to take place in a more controlled manner.

Viscosity vs. Time in Ground Russet Potatoes 
Blanched for Various Times, then Ground, Over 
"Extrusion 1" Test Configuration, Using RVA  
Super4: 9/16/2008

Fig 7. Peak and Final Viscosities vs Cook Time for Potato Samples

Figure 6. RVA Results (Day 2)
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Potential for sorghum and pearl millet 
for extruded products

There is interest in producing extruded food pro-
ducts based on pearl millet and sorghum, and with 
added grain legumes: pigeon pea, chickpea and 
groundnut. Dehulling sorghum and pearl millet im-
proves the taste and eating quality.

Pearl millet is well adapted to growing areas char-
acterized by drought, low soil fertility and high tem-
perature. It performs well in soils with high salin-
ity or low pH. Because of its tolerance to difficult 
growing conditions, it can be grown in areas where 
other cereal crops, such as maize or wheat, would 
not survive. The largest producer of pearl millet is 
India where it is known as bajra. Sorghum is drought 
and heat tolerant and is especially important in arid 
regions. It has high levels of iron and zinc and is an 
important food crop in India. Grain legumes such as 
chickpea (chana), pigeon pea (toor dal) and ground-
nut (peanut) are important complements to cereals 
in dryland farming systems and in human diets, im-
proving the nutritional value of the diet due to their 
high nutrient and protein contents.

Aim
To characterize the RVA pasting characteristics of 
pearl millet, sorghum and mixtures containing pi-
geon pea, chickpea and groundnut to evaluate their 
potential for extrusion. 

Ragini Chaudhary, Scientific and Digital Systems, New Delhi, India
Bronwyn Elliott, Perten Instruments Australia P/L, Warriewood, Australia 

Materials and Methods
Nine flour samples were tested on the RVA:

1. whole sorghum, 100%
2. dehulled sorghum, 100%
3. dehulled sorghum 70% + chickpea 30%
4. dehulled sorghum 70% + pigeon pea 30%
5. whole pearl millet, 100%
6. dehulled pearl millet, 100%
7. dehulled pearl  millet 70% + pigeon pea 30%
8. dehulled pearl millet 70% + chickpea 30%
9. dehulled pearl millet + chickpea + groundnut

3.5g of sample and 25g of distilled water was weig-
hed. The following RVA profile was used:

00:00:00 Temperature  50ºC

00:00:00 Speed 960 rpm

00:00:10 Speed 160 rpm

00:01:00 Temperature 50ºC

00:04:42 Temperature 95ºC

00:07:12 Temperature 95ºC

00:11:00 Temperature 50ºC

00:13:00 End 
 

Results
Sorghum

A R T I C L E S
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Pearl Millet

Results and Discussion
Sorghum and pearl millet are coarse grains with si-
milarities to corn. Their starches all gelatinize in a 
similar temperature range. Sorghum starch is similar 
to corn starch in size, shape and gelatinization pro-
perties. Pearl millet starch is also similar to that of 
corn, but with smaller granules.

Sorghum samples have higher RVA pasting tem-
peratures and resisted shear thinning more than the 
pearl millet samples. This is most likely due to larger 
particle size as sorghum starch peak would generally 
be expected to be bigger than that for pearl millet. 
Other contributors may be elevated amylose content 
and starch-lipid-protein interactions. 

The RVA graph indicates that the sorghum sam-

ples would be more suited to the harsh conditions of 
extrusion processing.

Addition of chickpea and pigeon pea lowers the 
curve as they have lower starch content than sor-
ghum and pearl millet.

Addition of groundnut elevated both peak and fi-
nal viscosity, with evidence of a second high viscosi-
ty peak in the cooling stage attributed to a three-way 
interaction between protein, starch and free fatty acid 
(FFA)1. Similar FFA effects have been reported for 
sorghum and corn.

References

1. Genyi Zhang and Hamaker, Bruce R (2003). ‘A three component 
interaction among starch, protein and free fatty acids revealed by 
pasting profiles’. J. Agric. Food Chem. 51, pp. 2797–2800.
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A new technical guide

RVA Method and How to Interpret 
the RVA Curve is a simple method 
and applications guide which in-
cludes a technical primer on the 
importance of starch and how 
to interpret the RVA curve, plus 
an illustrated step-by-step RVA 
‘quickstart’ method.  

Applications include:

• starch and starchy samples
• milling and baking
• barley
• malting and brewing
• formulated, extruded and cooked foods
• dairy products
• ingredients

The latest version of DLW software for doughLAB 
and micro-doughLAB features a Routine User mode. 
Routine User mode is a simplified user interface in 
which only the necessary options are presented to the 
user. They are protected from accessing the menu bar 
and running or editing any tests, or accessing any tool-
bar icons, that are not required for day-to-day operati-
on of the doughLAB or micro-doughLAB. 

Other Routine User mode capabilities  
that make operation simpler include:

• test shortcuts on the toolbar
• a ‘sample details’ field which accepts  
 sample information from a barcode reader

doughLAB software with a new 
‘Routine User’ mode

Perten honoured

Perten Instruments was named Sweden’s Best Op-
tronics Company 2009 at the Swedish Optical 
Society’s 50th anniversary conference. The award 
honors Perten Instruments’ technical and commer-
cial excellence.

Perten’s R&D manager Mr Patrik Hedeklint receives the award

The new Syrup Module for DA 7200

A syrup module is the latest sam-
ple accessory for the DA 7200 
NIR Analysis System enabling 
trouble-free, accurate analysis of 

syrups and other viscous samples. Syrups can be ana-
lyzed in just 6 seconds, for multiple components. To 
clean, simply rinse with warm water. The Syrup Mo-
dule is compatible with all DA 7200 analyzers.

When required, DLW 
can still be run in Ex-
pert User mode in 
which all settings are 
available, all tests can 
be run and edited, 
and Routine User 
mode functionality 
can be tailored.

• live test overlay onto a reference graph
• warnings for out of tolerance test results
• automatic results export after the test.

T E C H N I C A L  N E W S



Conference News
Perten Instruments staff have been busy with R&D, publishing and 
presenting at conferences. The following papers are available:

• Using doughLAB to mimic commercial high energy dough  
 development and predict flour blend performance.

• Effects of blending and high speed mixing of mill streams  
 as measured by the doughLAB.

• Using the doughLAB to predict mixing performance of blended  
 mill streams.

  
Calendar
Georgia Feed Association: USA, Amelia Island, FL June 24-27
Ethanol Workshop: USA, Indianapolis, IN June 27-30
The 12th Int Symposium in Pre-Harvest Sprouting in Cereals: 
Canada, Red Deer, Alberta July 24-27
Australian Grains Industry Conference: Australia, Melbourne 
July 25-27
11th Int Symposium - Australian Renderers Association:  

Australia, Sydney July 28-29
The 61st Australian Cereal Chemistry Conference: Australia, 
Coolangatta Sept 4 – Sept 9
Space: France, Rennes September 13-16
The 15th Australian Barley Technical Symposium: Australia, Adelaide 
(SA) Sept 18-21
IDFA: USA, Atlanta, GA Sept 19-21
Agro sud: France, Agen September 27-29
IFT - Longhorn: USA, Dallas, TX Sept 28
Texas A&M Aquafeed Course: USA, College Station, TX Sept 28
IAOM - Four District: USA, Nashville, TN Oct 1-3
Anuga 2011: Germany, Cologne October 8-12
JTIC Milling Conference: France, Reims October 14-15
AACC: USA, Palm Springs, CA Oct 16-19
Process Expo: USA, Chicago, IL Nov 1-4
IFT - Chicago: USA, Chicago, IL Nov 9
Vietstock 2011: Vietnam, Ho Chi Minh City November 9-11
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