
Welcome to the first edition of Perten Science 
World, the science journal of Perten Instruments. 

The goal of this publication is to provide 
a forum for the exchange of recent scien-
tific information related to the use of our 
instruments. As you know, Perten Instru-
ments has long been developing and de-
livering rheological and NIR applications 
in the grains, food, flour, and feed areas, 
and the recent merger with Newport 
Scientific has only served to strengthen 
this focus. In our rapidly changing world 
the need to capture and disseminate great 
ideas is paramount, and it is my hope that 
this journal will serve that purpose. So 
this is as much your publication as ours. 
We invite you to submit short articles  
and updates on your research, using  
this vehicle to communicate around the  
world with your colleagues on recent  
developments in your area. I hope you 
find Perten Science World interesting, 
useful and stimulating!
 

Mark Bason, R&D Manager  
Perten Instruments of Australia 
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doughLAB tests for the effects  
of flour additives on dough quality

Flour additives play an important role in the modern 
bakery, including imparting tolerance to variation in 
raw materials and process conditions, and improving 
dough handling properties, loaf volume, taste, tex-
ture, nutrition and shelf life. 

The effects of several additives on dough quality 
were examined on the doughLAB, a z-arm dough 
mixer that tests the quality and characteristics of 
doughs. Using AACC Method 54-21 (30°C, 63 
rpm), untreated flour was tested to determine the 
optimum water absorption (WA). 

Using the optimum WA for the hard flour, the ef-
fect of fungal a-amylase on dough quality was tested 
at several enzyme concentrations (25, 50, and 100 
ppm) and temperatures (30°C and 50°C). At both 
temperatures, a-amylase caused a reduction in dough 
strength by breaking down starch in the flour, ob-
served as a reduction in stability and dough devel-
opment times (Figure 1). The effect of the amylase 
is greater at 50°C (greater reduction in torque and 
stability than at 30°C), as the higher temperature was 
closer to the optimum temperature of the enzyme, 
and also possibly due to the greater mobility of mol-
ecules at higher temperatures. Testing at the higher 
temperature of 50°C therefore produces more rapid 
results (< 5min) than testing at the standard 30°C (~ 

A R T I C L E S

Mark L. Bason (1), Jennifer M.C. Dang (1) and Corinne Charrié (2)

1   Perten Instruments of Australia Pty Ltd, 1/2 Apollo Street, Warriewood NSW 2102, Australia
2   Perten Instruments AB, PO Box 5101 SE-141 05 Huddinge, Sweden 

doughLAB

Figure 1. doughLAB curves showing the effect of a-amylase on dough quality when mixing at 30°C and 50°C.

8 min). However at 50°C, the effect of the enzyme 
appears to be more sensitive at low dosage, with a 
large effect observed using low concentration, while 
the higher concentrations show similar effects on 
dough weakening (Figure 1). 

Hemicellulases (HCs) break down the non-
starch polysaccharides (NSPs) hemicellulose. These 
enzymes are used as an improving agent affecting 
dough tolerance, loaf volume, and crumb texture. 
However, HC causes the dough to become ‘sticky’. 
In some countries, a combination of glucose oxidase 
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Figure 2. doughLAB curves showing the effect of hemicellulase (HC) on dough quality of hard flour (30°C and 50°C) and wholemeal flour (30°C). 

This article is adapted from the paper ‘Optimised methods for detecting the effect of flour additives in the doughLAB: IV – Effect of improvers: 
enzymes’ presented at ICC Jubilee Conference, 4–7 July 2005, Vienna

and HC is marketed as a substitute for ascorbic acid. 
Adding the right amount of glucose oxidase restores 
dryness to the dough (Sluimer, 2005). 

The effects of HC on dough quality from hard 
and wholemeal flours was tested on the doughLAB. 
For both flours, the HC strengthened the dough by 
increasing stability and delaying softening (Figure 2). 
As for a-amylase, the action of HC was more pro-
nounced at higher temperature (for hard flour), where 
a greater and earlier (< 5 min) difference between the 
curves was observed. Flours containing NSPs tend to 
have higher WAs due to the high hydration capacity 
of the NSPs (Lineback and Rasper, 1988). The addi-
tion of HC caused a reduction in hemicellulose, and 
therefore a reduction in the WA for both hard and 
wholemeal flours. Again, the effect of the enzyme on 
WA was more pronounced at high temperature. 

Similar experiments have been trialed and results 
achieved for other additives, such as salt, sugar, lipid, 
oxidising and reducing agents, emulsifiers (DATEM, 

mono- and diglycerides), and hydrocolloids. Work is 
continuing on optimising the sensitivity and speed of 
these tests by altering mixing speed and temperature 
regimes, to suit both the product/process in question 
and the properties of the additive.

References
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RVA and the pseudoplastic behavior  
of guar gum and xanthan gum

Polysaccharides are used widely in the food, cosme-
tic and pharmaceutical industries, and many exhibit 
interesting and useful visco-elastic properties when 
dissolved in water at very low levels. They have a vis-
cous appearance when stationary, and fluidity when 
shear is applied, such as wiping, pouring or brushing.

In the pharmaceutical industry, polysaccharides 
are used in ocular drug delivery gel systems for con-
trolled drug delivery. In tablet manufacturing, they 
are used as binders and disintegrating agents and in 
micro-encapsulation of drugs. They are also used in 
suspensions and anti-acid formulations. In slimming 
aids and nutritional foods they are an important non-
caloric source of soluble dietary fiber. A synergistic 
mix of guar gum and fiber mixture when taken with 
water expands in the stomach to produce a feeling 
of fullness. 

RVA Method
A series of RVA experiments at different shear ra-
tes (160, 225, 300, 500 and 750 rpm) examined the 
shear thinning (pseudoplastic) behavior of guar gum 
and xanthan gum.

Results
When the final viscosity is an essential criterion for a 
product, then shear rate applied during manufacture 
and use must be considered (Figure 1, Figure 2). Both 
guar gum and xanthan gum exhibit pseudoplastic be-
havior at the concentrations used with final viscosity 
reduced at higher shear rates (Figure 3, Figure 4). 

The RVA is a simple and rapid tool for the study of 
pseudoplastic behavior of guar gum and xanthan gum 
used in the food, cosmetic and pharmaceutical industries.
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Time Type Value

00:00:00   Temperature 25°C

00:00:00   Speed 960 rpm

00:00:20 Speed * rpm 

00:02:00 Temperature 25°C

00:12:00 Temperature 95°C

00:14:00 Temperature 95°C

00:24:00  Temperature 25°C

00:26:00 Temperature 25°C

00:26:00  End

Table 1. RVA test profile for guar gum and xanthan gum.
* 160 rpm, 225 rpm, 300 rpm, 500 rpm, 750 rpm. 

Figure 1. Guar gum 
behavior at different 
shear rates. 
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Figure 3. Final 
viscosity vs shear 
rate for guar gum.

Figure 4. Final 
viscosity vs shear rate 
for xanthan gum.

Figure 2. Xanthan 
gum behavior at 
different shear rates.
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A R T I C L E S

Micro Mirror Module analysis of small 
seed samples for soybean seed quality

Soybean seed is highly prized worldwide for its valu-
able protein and oil. A mirrored sample cup has been 
used for NIR analysis of very small seed lots (8–14 
seeds) to quickly screen germplasm for appropriate 
quality traits. 

Breeders need to quickly and cheaply evaluate breed-
ing lines and other small samples for quality character-
istics. Individual soybean plants may hold only 100–200 
seeds and only a limited number are available for analysis 
because whole seed must be retained for planting. In 
addition, thousands of breeding lines must be evaluated 
annually. 

A Micro Mirror Module can be used to evaluate 
a small number of whole soybean seeds for common 
quality parameters with a level of precision that ap-
proaches that of traditional techniques utilizing large 
samples. Multiple sub-samples may improve the level of 
precision in certain circumstances.

Materials and Methods
Five unique seed lots (M1–M5) which differed in 
protein, oil, and linolenic acid concentrations, seed 
size, and pedigree, were used:

•	M1: MN1806SP, large seed, high protein, 388 seeds 
100g-1, 258 mg seed-1

•	M2: MN1702SP, low linolenic oil, 673 seeds 100g-
1, 149 mg seed-1

•	M3: M129, non-nodulating, 782 seeds 100g-1, 128 
mg seed-1

•	M4: MN1410, normal seed size, 516 seeds 100g-1, 
194 mg seed-1

•	M5: MN1203SP, small seed size, 851 seeds 100g-1, 
118 mg seed-1

Approximately 90 g of each seed lot was used for 
protein and oil analysis by near infrared spectroscopy 
using a Perten DA 7200 Feed Analyzer with a stan-
dard small metal cup (75 mm diameter). Each sample 
was scanned and repacked 20 times to provide ave-
rage reference quality profiles (Table 1).

Samples were divided into 12–15 sub-samples (8 to 
14 seeds) for analysis using the Micro Mirror Module. 
Each sub-sample was scanned and repacked 15 times 
(Table 2).

Data were analyzed using the GLM and MIXED 
procedures of SAS v9.11. Scan to scan error of the 90 
g sample in the standard small cup, sampling error as 
estimated by the 12–15 sub-samples per seed lot, and 
scan to scan error through repacks and scans of the same 
8–14 seed sub-samples were investigated (Table 3).

Minimum number of samples and scans required for 
the Micro Mirror Module to meet the precision of the 
standard small cup were calculated based on two criteria: 
combinations of samples/scans of each sample that re-
sulted in the lowest number of total scans, and combina-
tions of samples/scans that resulted in the lowest number 
of samples required (Table 4).

S.L. Naeve (1), J. Orf (1), A. Killam (1), W. Shadow (2), and D. Honigs (2)

1   University of Minnesota, 411 Borlaug Hall, St. Paul, MN 55108 USA, email: naeve002@umn.edu
2   Perten Instruments Inc., 6444 S. Sixth Road, Springfield, IL 62712 USA 

Results

Table 1. Mean and standard deviation values for nine soybean seed constituents 
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Table 2. Mean and standard deviation values for nine soybean seed constituents; sub-samples of 8–14 seeds each.

Table 3. Percent of total variance attributed to either sub-
sampling error or scan error within five soybean seed lots 
or percent of total variance attributed to the sample itself, 
sub-samples within samples, or scans within sub-samples 
across five soybean seed lots scanned using the Micro 
Mirror Module.

Table 4. Number of samples and scans of each sample required to meet confidence intervals based on 95% probability of accuracy within 
provided ranges for selected soybean constituents for both the standard small cup and the Micro Mirror Module. 

Note: ‘-‘ is used to identify samples where more than 10 samples are required to meet the precision of the small cup. 
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Conclusions
•	The Perten Micro Mirror Module provides con-

fidence interval of about 2x that of the standard 
small cup. 

•	There is significant error between 8–14 seed sub-
samples due, in large part, to heterogeneity within 
seed lots.

•	For well-characterized constituents (protein and 
oil), total error variance for sample analysis with 
the Micro Mirror Module was 4% or less. Ninety-
six percent or more of the error variance for these 
constituents was due to variation between seed lots.  

•	Sampling error is the major source of error when 
using a small number of seeds. This error can be 
overcome by analysis of multiple sub-samples from 
the same seed lot. 

•	For protein estimation, 2–4 samples are required to 
meet a +1% confidence interval when using the 
Micro Mirror Module. For oil, a +1% confidence 
interval can be met with only one or two samples.

•	We have demonstrated that the Micro Mirror Mo-
dule can be used to evaluate a very small number 
of whole soybean seeds for common quality para-
meters with a level of precision that nears that of 
traditional techniques utilizing large samples. Ho-
wever, we determined that multiple sub-samples 
may be required to achieve a necessary level of 
precision in certain circumstances.
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The new Micro Mirror Module  
for the DA 7200
Perten Instruments’ new Micro Mirror Module for 
the DA 7200 NIR Analysis System enables easy and 
accurate analysis of extremely small samples.

The Micro Mirror Module is designed for small 
sample amounts of kernels and seeds, and powders 
and meals. Only a few kernels or grams are needed. 
Simply pour the sample onto the mirror surface and 
place in the DA 7200.

The Micro Mirror Module is unique in that it 
only gathers the light that has interacted with the 
sample. The superfluous light doesn’t enter the in-
strument. The signal to noise ratio improves accu-

racy – particularly for complex parameters and low 
concentrations.

Many of the exist-
ing calibrations from 
Perten Instruments 
can be used with the 
Micro Mirror Mod-
ule meaning only 
simple bias adjust-
ment to the local lab 
is required – essentially, 
ready to use out-of-the-box.

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



AOCS: USA, Phoenix, AZ, May 16–19 
FEW (Fuel Ethanol Workshop): USA, St Louis, MO, June 14–17 
Grain trading day: Germany, Burg Warberg, June 15–16 
Australian Summer Grains Conference: Australia, Ashmore,  
Queensland, June 21–24 
AVICOLA: Argentina, Buenos Aires, June 23–25 
NZIFST (New Zealand Institute of Food Science and  

Technology) Conference: New Zealand, Auckland, June 23–25 
IFT: USA, Chicago, IL, July 17–21 
Australian Grains Industry Conference 2010: Australia,  
Melbourne, July 26–28  
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