
Great instruments are great ideas beautifully 
applied.  

In the knowledge economy the creation of 
know-how is vital for the future wealth and 
wellbeing of both companies and nations. 
Public policy and private investment in R&D 
have demonstrably affected the past and will 
increasingly affect the future for the common 
good. 

R&D is a core part of Perten Instruments. 
Driven by our customers’ needs our engineers 
and scientists continually strive to discover, 
create and apply new knowledge about 
scientifi c and technology. Our inventions 
generate new ideas, instruments, applications 
and methods. Our innovations empower 
you to think outside the box and do things 
better. Together they drive our customers’ 
growth. 

This journal captures and communicates 
great ideas. We invite you to submit updates 
on your research, using Perten Science 
World to communicate around the world. 

I hope you fi nd Perten Science World inter-
esting.

Mark Bason
R&D Manager, Perten Instruments of Australia
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Determining elasticity of dough in the 
micro-doughLAB

The micro-doughLAB’s novel torque measurement 
system and high speed data acquisition enables the 
instrument to perform stress-relaxation (stress-decay) 
tests. In these tests, the mixing blades are forced to 
dead-stop, while still measuring the residual torque 
as the dough relaxes. The relaxation of the dough 
gives an indication of its elasticity, allowing evalu-
ation of both the viscous and elastic properties of 
dough throughout a single mixing test. Generally, 
the more elastic a material, the slower the decay will 
proceed (Fig. 1, Steffe, 1996). 

Figure 1. Stress-relaxation (stress-decay) curves. Source: Steffe, 
1996.

Stress-relaxation tests

Blade positioning
For elasticity experiments, the blade position is con-
trolled and set in the ‘home’ position using the ‘Set 
Home Position’ wizard in the software (DLW).

Test configuration
A strong and a weak flour were obtained from lo-
cal sources. The optimum water absorption (WA) 
and dough development time (DDT) were predeter-
mined for elasticity tests on the micro-doughLAB. 
In the elasticity configuration mixing was stopped 
at two stages during the test: peak consistency and 
after 18.3 minutes of mixing (overmixed dough). 

A R T I C L E S

At each stage, three replicate dead-stop steps were 
introduced. Torque data was obtained at high speed 
and averaged over the three dead-stop intervals to 
monitor the viscoelastic properties of the optimum 
and overmixed dough.

Analysis of stress-relaxation curves
The area under the stress-relaxation curve gives an 
indication of the elasticity of the dough.

Generally, the more elastic the dough, the slower the 
decay, and the larger the area under the curve. The 
software (DLW) calculated the average area under 
the triplicate stress-decay curves for optimum and 
overmixed dough (Table 1, Fig. 3). 

Jennifer M.C. Dang and Mark L. Bason
Perten Instruments, Australia

Table 1. Dead-stop times and duration for stress-relaxation tests of 
strong and weak flours.

Parameter                          Strong   Weak

Optimum dead-stop time point (min.) 8.0 3.0
Overmixed dead-stop time point (min.) 18.3     18.3
Dead-stop duration (min.)             0.3 0.3
Number of dead-stops per stage             3 3
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A R T I C L E S

Figure 3. Stress-relaxation curves of strong (blue) and weak (red) 
flours, in duplicate, showing dead-stops (3 replicates at 20-s intervals) 
for optimum and overmixed dough. The boxed area is shown in more 
detail in Fig. 4. 

The baseline corrected area under the torque curve 
(Fig. 4) is calculated as:

Baseline  Total area
corrected  =  under torque   –  

Baseline

area   curve         
Area

 

Figure 4. Detailed stress-relaxation curve, from Fig. 3, of the strong 
flour sample, showing triplicate dead-stop steps at optimum consistency.

Results
The micro-doughLAB differentiated between the 
strong and weak flours (Fig. 3, Table 2). The strong 
flour showed larger areas under the stress-relaxation 
curve (slower stress-decay) for both optimum and 
overmixed dough compared to the weak flour (Ta-
ble 2). This indicates that the strong flour was stron-
ger and more elastic than the weak flour. For each 
type of flour, the overmixed dough had a smaller 
area (faster decay) than the dough at peak consisten-
cy, indicating that overmixing dough had reduced 
elasticity.

Table 2. Area under stress-relaxation curves of strong and weak 
flours.

Parameter               Test     Strong     Weak

Average optimum  
dead-stop area  
in mNm.s (gm2s-1)         1       34.4          25.5

Average optimum  
dead-stop area  
in mNm.s (gm2s-1)         2       31.1          26.5

Mean                               32.8         26.0

Average overmixed  
dead-stop area  
in mNm.s (gm2s-1)         1       23.5         19.9

Average overmixed  
dead-stop area  
in mNm.s (gm2s-1)          2       24.1         19.9

Mean                               23.8        19.9

The blade positioning capability of the micro-
doughLAB, high speed data acquisition (100 Hz), 
and torque synchronization with blade dead-stop 
ensure that results are repeatable and accurate. 

The ability of the micro-doughLAB to provide mix-
ing characteristics and viscoelastic properties of a 
dough, as well as its small-scale capabilities, makes it 
a potentially useful one-stop instrument for bakers, 
breeders, and researchers. 

References 

1. Steffe, J.F. 1996. Rheological methods in food 
process engineering. 2nd edn. East Lansing,  
MI: Freeman Press. 
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T E C h n I C A L  n E w S

updated doughLAB and micro-doughLAB 
with new applications

Upgraded doughLAB features include updated 
bowls, water dispensing system, PCB and cooling 
water priming system. Updates include simpler USB 
connectivity, improved ease of use when testing at 
high speed, at low water addition, when cooking the 
sample or when testing large sample volumes, auto-
matic air-purge on the bowl water recirculation sys-
tem to improve ease of priming and the latest water 
dispenser which is simpler to use.

New micro-doughLAB 
features include simpler 
USB connectivity, im-
proved ease of use when 
testing at high speed, at low 
water addition and when 
cooking the sample, a new 
integrated temperature 
control system with Peltier 
elements, new torque measurement system and up-
dated bowl design, PCB and sample water reservoir. 

doughLAB and micro-doughLAB  upgrades are ac-
companied by improved instrument styling and 
added functionality in DLW.

Software enhancements include enhanced support 
for rapid tests, expanded data export functions and 
expanded diagnostic and troubleshooting functions.

 

half-Depth Dish for nIR analysis of low 
volume samples

A Half-Depth Dish is now available for use with the 
DA 7250 NIR. It is recommended for use whenever 
sample volume is limited and the sample is inhomo-
geneous. In such situations, results will benefi t from 
analysis of a large sample area.
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T E C h n I C A L  n E w S

new liquid cell for nIR analysis of 
vegetable oils, liquid fats and fruit 
and vegetable juices

The new Transflectance Cup accessory for the DA 
7250 NIR Analysis System is designed for analysis 
of liquids with low light absorbance. It allows rapid, 
accurate and easy analysis of various types of liquids 
such as vegetable oils and liquid fats. It is also ideal for 
analyzing water-based samples containing solid par-
ticles, such as fruit and vegetable juices.

The key to Transflectance Cup’s analytical perfor-
mance is its gold-coated reflective surface which en-
sures excellent spectral signal from the sample. This 
revolutionary design makes it easy to use with mini-
mal sample handling and minimal cleaning between 
analyses.
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T E C h n I C A L  n O T E S

Potato flakes
Results
Viscosity measurements are affected by both potato 
cultivar and processing method. The thermal and 
mechanical energy input of the drum drying process 
and the moisture content of the cooked mashed po-
tato are critical factors in transforming the raw starch 
during processing. Pasting temperature has been 
reported to be approximately 50°C for potato flakes 
and approximately 65°C for uncooked potato flour. 
The presence of a cold pasting peak at approximately 
50°C and a hot pasting peak at approximately 65°C 
indicates that both gelatinized and ungelatinized 
starch are present in the three samples. 

The RVA has been used as a measure of starch func-
tionality in dehydrated potatoes, including potato 
flakes, flours and granules which are used by the snack 
and baked foods industries world wide. Dehydrated 
potato flakes are made by pressing cooked mashed po-
tatoes onto a drum drier, which forms a sheet that can 
be broken up and ground as required. They are used 
in commercially available products like instant mashed 
potatoes, croquettes, pasta and fabricated snacks, as a 
thickener, as a binder and to extend the shelf life of 
baked goods.

Samples
Three samples of potato flakes were tested on an ‘as 
is’ basis in the RVA using the STD 1 profile to obtain 
rapid results. (Graph)
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P E R T E n  I n S T R u m E n T S  I n  P u B L I C A T I O n S

doughLAB 

Comparison of the doughLAB and Farinograph for testing flour 
quality.

Bason, M.L., Dang, J.M.C. and Charrié, C. 2004. 
In Using Cereal Science and Technology for the Benefit of Consumers – 
Proceedings of the 12th ICC Cereal and Bread Congress, 23–26 May 2004, 
Harrogate, UK, Cambridge UK, Woodhead Publishing.

La Qualité des Céréales avec un nouvel appareil pour la Rhéologie 
des Pâtes – Expériences. 

Charrié, C., Elliott, B., Dang, J.M.C. and Bason, M.L. 2004. 
Poster presented at the French Milling Conference (55èmes Journées  
Techniques des Industries Céréalières 2004), 18–19 November 2004.

high speed dough tests on semolina using the newport Scientific 
doughLAB.

Dang, J.M.C., Sissons, M. and Bason, M.L. 2004. 
In Proceedings of the 54th Australian Cereal Chemistry Conference and 11th 
Wheat Breeders Assembly, 21–24 September 2004, Canberra ACT, eds C.K. 
Black, J.F. Panozzo and G.J. Rebetzke, pp. 263–266.

measuring dough development with the newport Scientific 
doughLAB. 

Elliott, B. and Dang, J.M.C. 2004. 
Poster presented at the ICC 2004 Cereal and Bread Congress, 23–26 May 
2004, Harrogate, UK.

Experiences with cereal testing using a new instrument for dough 
reology. 

Elliott, B., Dang, J.M.C., Charrié, C. and Bason, M.L. 2004. 
Paper presented at ICC 2004 Meeting, Johannesburg, South Africa.

Estimation de la qualité des céréales avec un nouvel appareil de 
mesure de la rhéologie des pâtes: le doughLAB. 

Charrié, C., Elliott, B., Dang, J.M.C. and Bason, M.L. 2005. 
Industries des Céréales 142:22–24.

Testing effects of additives on dough quality using the newport  
Scientific doughLAB.

Dang, J.M.C. and Bason, M.L. 2005. 
Food Australia 57(4):146.

Optimised methods for detecting the effect of flour additives on  
gluten proteins in the doughLAB. 

Bason, M.L. 2006. 
Paper presented at the AACC International and Cereal Science and Technol-
ogy Southern Africa Workshop, Understanding Cereal Proteins: Nutritional, 
Functional and Analytical Aspects, University of Pretoria, South Africa, 6–7 
November 2006.
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P E R T E n  I n S T R u m E n T S  I n  P u B L I C A T I O n S

Emulating industrial dough mixing using the doughLAB. 

Bason, M.L., Dang, J.M.C., Guyatt, M.K. and Booth, R.I. 2006. 
Proceedings of the AACC Annual Meeting, San Francisco CA, September 
2006. 

Can you mix hot dough? 

Bason, M.L., Charrié, C., Dang, J.M.C. and Booth, R.I. 2007. 
In Proceedings of the First Cereals & Europe Spring Meeting, Montpellier, 
France, 2–4 May 2007, pp. 141–144, St Paul MN, AACC.

mixing characteristics of dough as determined by the newport  
Scientific micro-doughLAB.

Bason, M.L., Dang, J.M.C. and Booth, R.I. 2007. 
Poster presented at 2007 AACC International Annual Meeting, 7–10 October 
7 2007, San Antonio TX, USA. 

A mini comparison of the newport DoughLab and Brabender  
Farinograph.

Arpas, R., Derrett, L., Bason, M., Trumper, A. and Miskelly, D. 2008. 
In Proceedings of the 58th Australian Cereal Chemistry Conference, 31 August 
– 4 September 2008, Surfers Paradise, QLD, Australia, pp. 282–284.

new methods for testing dough rheology. 

Bason, M.L., Dang, J.M.C. and Booth, R.I. 2008. 
Proceedings of the 13th ICC Cereal and Bread Congress, 15–18 June 2008, 
Madrid, Spain.

Can devitalised gluten be revitalised? 

Dang, J.M.C., Bason, M.L. and Booth, R.I. 2008.
In Proceedings of 58th Australian Cereal Chemistry Conference, 31 August –  
4 September 2008, Surfers Paradise, QLD, eds, J.F. Panozzo and C.K. Black, pp. 
125–129, Melbourne, VIC, RACI. 

use of high speed to accurately rank cultivars for dough mixing  
parameters.

Pleming, D.K., Dang, J.M.C., Allen, H.M. and Plum, K.G. 2008. 
In Proceedings of the 58th Australian Cereal Chemistry Conference, 31 August 
–4 September 2008, Surfers Paradise, QLD, eds, J.F. Panozzo and C.K. Black, pp. 
291–294, Melbourne, VIC, RACI.

Studies of the viscoelastic properties of dough during mixing by high 
speed phase and amplitude measurement. 

Alden, I.A., Bason, M.L. and Booth, R.I. 2009. 
In Gluten Proteins 2009, Proceedings of 10th International Gluten Workshop, 
7–9 September 2009, ed. G. Branlard, Paris, INRA. 

high speed dough tests and flour blend modeling on doughLAB.

Elliott, B., Bason, M.L. and Dang, J.M.C. 2009.
Paper presented at IAOM Conference Turkey.
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Effects of blending and high speed mixing of mill streams as  
measured by the doughLAB.

Bason, M.L. and Dang, J.M.C. 2010. 
Proceedings of the 60th Australian Cereal Chemistry Conference,  
19–23 September 2010, Melbourne, VIC.

Better modeling of high-speed commercial dough mixing. 

Elliott, B. 2010. 
Cereal Foods World 55(3):136–138.

Dough testing for pasta quality. 

Elliott, B. 2010. 
World Grain, February 2010:92–95.

Predicting performance of flour blends.

Elliott, B. 2010. 
World Grain, June 2010:54–57.

using doughLab to mimic commercial high energy dough  
development and predict flour blend performance. 

Elliott, B. and Bason, M. L. 2010. 
Paper presented at IAOM Conference, Cape Town, South Africa.

Optimizando métodos para detectar o efeito de aditivos em farinhas 
no doughLAB. Textura: IV – efeito de melhoradores: enzimas. 

Bason, M.L., Dang, J.M.C. and Charrié, C. 2011. 
Grano News #92, Jan/Feb 2011.

Process relevant methods using the doughLAB to evaluate the  
effect of salt on bread dough.

Elliott, B., Dang, J.M.C., Bason, M.L. and Charrié, C. 2011. 
Paper presented at the 6th International Congress ‘Flour-Bread ‘11’ &  
8th Croatian Congress of Cereal Technologists ‘Brašno–Kruh ‘11’, 12–14 
October 2011, Opatija, Croatia.

micro-doughLAB

Dough mixing studies on the micro Z-arm mixer. 

Haraszi, R., Bekes, F., Bason, M.L., Dang, J.M.C. and Blakeney, J.L. 2004. 
In The Gluten Proteins, Proceedings of the 8th Gluten Workshop, 8–10 Sep-
tember 2003, Viterbo, Italy, eds D. Lafiandra, S. Masci and R. D’Ovidio, pp. 
219–222, Cambridge UK, Royal Society of Chemistry.

Studies of mixing characteristics and elasticity of dough using the 
newport Scientific micro-doughLAB. 

Dang, J.M.C., Bason, M.L. and Booth, R.I. 2007. 
In Cereals 2007. Proceedings of 57th Australian Cereal Chemistry Conference, 
5–10 August 2007, Melbourne, Victoria, eds J.F. Panozzo and C.K. Black, pp. 
163–167, Melbourne, VIC, RACI. 
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P E R T E n  I n S T R u m E n T S  I n  P u B L I C A T I O n S

Comparing micro-doughLAB and doughLAB mixing results for 

assessing flour properties. 

Dang, J.M.C., Bason, M.L. and Booth, R.I. 2010. 
In Cereals 2009, Quality Science for the Country, Proceedings of the 59th 
Australian Cereal Chemistry Conference, 27–30 September, 2009, Wagga 
Wagga NSW, eds C. Blanchard, D. Pleming and H. Taylor, AACC.

nIR

Analytical methods that save money and improve quality. 

Tordenmalm, S. and Hallin, M. 2009. 
International Aquafeed, November–December 2009.

micro mirror module analysis of small seed samples for soybean 
seed quality. 

Naeve, S.L., Orf, J., Killam, A., Shadow, W. and Honigs, D. 2009. 
14th International Conference on Near Infrared Spectroscopy,  
7–13 November 2009, Bangkok, Thailand.

Rapid Visco Analyser

Genotype and environmental influences on pasting properties of rice 
flour. 

Dang, J.M.C. and Copeland, L. 2004. 
Cereal Chem 81(4):486–489.

Starch functionality in potato and starchy food products.

Elliott, B., Dang, J.M.C., Kaufman, C., Shadow, W. and Bason, M.L. 2008. 
Proceedings of the Global Potato Conference 2008, 9–12 December 2008, 
New Delhi, India.

how the RVA can contribute to understanding extruded foods and 
feeds. 

Elliott, B., Dang, J.M.C. and Bason, M.L. 2010. 
Presented at CST-SA-ICC International Grains Symposium Quality and 
Safety of Grain Crops and Foods, 3–5 February 2010, Johannesburg, South 
Africa.

Structural changes during starch pasting using simultaneous Rapid 
Visco Analysis and small-angle neutron scattering.

Doutch, J., Bason, M.L., Franceschini, F., James, K., Clowes, D. and Gilbert, 
E.P. 2012. 
Carbohydrate Polymers 88:1061–1071.

Elucidating the structure-function relationships of starch during 
pasting by simultaneous small-angle neutron scattering and Rapid 
Visco Analysis. 

Doutch, J., Gilbert, E.P. and M. L. Bason. 2012. 
Poster presented at the 14th ICC Cereal and Bread Congress 2012, Science 
and Technology Innovation for Healthy Cereals & Oils, 6–9 August 2012, 
Beijing, China.
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Come and see Perten Instruments products and meet Perten Instruments 
representatives.

NIR 2013: France, Montpellier/La Grande-Motte, Jun 2-7
Schweizer müllereitagung: Switzerland, June 7-8
Fuel Ethanol workshop: USA, St. Louis, MO, Jun 10-13
Aistec un mOnDO DI CEREALI: POTEnZIALITA’ E SFIDE: 
Italy, Bergamo, June 12-14
Snackex: Sweden, Gothenburg, Jun 12-13
Australian Summer Grains Conference: Australia, Gold Coast, 
QLD, June 17–19 
Grain Trading: Germany, Burg Warberg, June 18-19
IFT: USA, Chicago, IL, July 13-16
AGIC: Australia, Melbourne, VIC, July 29-31
IAOm Summer Technical: USA, Ozark, MO, Aug 1
IAOm-Flour City: USA, Duluth, MN, Aug 7-9
63rd Australian Cereal Chemistry Conference: Australia, Perth, 
WA, August 25–28 
SAC: Argentina, Rosario, Sep 1
16th Barley Technical Symposium: Australia, Melbourne, VIC, 
Sep 8–11 
ProcessTechnologyXchange: USA, Park City, UT, Sep 8-11
Space: France, Rennes, Sep 10-13
Müllereitechnologie: Germany, Detmold, Sep 10-12
North American Biomass Pellet: USA, New Orleans, Sep 12-13
CAENA: Argentina, Buenos Aires, Sep 19-20
Livestock Asia: Malaysia, Kuala Lumpur, Sep 24-26
IAOM Multi District Meeting: USA, Roanoke, VA, Sep 25-27
53rd European Commodities Exchange: France, Paris, Oct 10-11
PBA’s fi rst national Pulse Conference: Australia, Adelaide, SA, 
Oct 20–23 
World Dairy Summit: Japan, Yokohama, Oct 28-Nov 1
World Tobacco Europe: Germany, Hamburg, Nov 12-14
JTIC: France, Reims, Nov 13-14
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