
Analytical instruments are essential in scientific 
research and quality control in industry where 
results need to be accurate and timely. While 
the instruments are important, other factors 
come into play, such as representative sampling, 
sample preparation and presentation and operator 
interference. 

At Perten we firmly believe that our instruments  
should be intuitive, designed so that they are 
easy to use and allow users to focus on getting 
the analytical results right. For example, the 
DA 7250 runs samples without any sample 
preparation and analyze a large amount of the 
sample.

We also believe in sharing our knowledge and    
in helping users to share their experience of  
applying our technology. This publication gives 
you the opportunity to see what others are doing 
and we invite you to suggest topics or to send us 
contributions. 

Happy reading.

Bengt Sahlin
VP Sales & Marketing
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Determination of percentage of mealy 
kernels (mitadines) in durum wheat with 
the Perten Inframatic 9500

Background
The percentage of mealy or starchy kernels in durum 
wheat is an important quality factor for the pasta 
industry. Durum kernels should ideally be glassy and 
non-mealy to obtain a high semolina yield. Durum 
lots with more than for example 20% mealy kernels 
may be rejected as unsuitable for semolina production 
and carry a price penalty. 
The reference method for mealiness is laborious as 
it involves manual or semi-manual cutting of up to 
600 kernels in half, followed by visual inspection of 
the cut kernel. NIR is well established in the grain 
industry and therefore an attractive and rapid alter-
native.

A R T I C L E S

Materials and Methods
A total of 230 whole grain durum samples from various 
regions of France were analyzed at Atlantique Analyses, 
La Rochelle, France. Mealiness was assessed using 
a Pohl farinator on 12 x 50 kernels. Transmission 
spectra (570 to 1100 nm) were measured using the 
Inframatic 9500, Perten Instruments, Sweden. 
Traditionally, the transmission within 850 and 1050 
nm is used to model the relation between spectra 
and constituents in cereals, but the aim here was to 
test also surrounding wavelengths for contribution 
to the model. Accordingly, PLS regressions for the 
limited range (850 to 1050 nm) and the whole range 
were developed. However, the signal-to-noise ratio 
varies with wavelength, and different spectral pre-
processing methods were thus applied in different 
wavelength regions. Savitzky-Golay second derivatives 
11 nm window followed by Detrend and SNV were 
applied in the 850 to 1050 nm range. The same pre-
process methods was used for the other wavelengths, 
except that the window size was increased to 51 nm 
to account for the reduced signal-to-noise levels.

Peter Åberg1, Gautier Baudon2, Hervé Widloecher3, and Simon Sverkel1

(1) Perten Instruments, Sweden, (2) Atlantique Analyses SAS, France, (3) Perten Instruments, France

Figure. From left to right; Perten Inframatic 9500. Pohl farinator 
for cutting kernels (Bipea Ref  method 204-1104) . Cut kernels 
showing mealy (starchy) and vitreous (glassy) kernels.

Figure: Pre-processed NIR spectra for the 850 and 1050 nm wavelength range (top) and the 570 to 1100 nm (bottom). The mealiness of 
the samples is indicated with color.
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A R T I C L E S

Results
It is indicated that the accuracy of the PLS model 
with the whole wavelength range is around 13% better 
than the PLS with the limited range. The resulting 
SECV 7.6 is approximately two times the error of 
the reference method.

Conclusion
The results indicate that there is a clear correlation 
between NIR and mealiness in durum wheat samples. 
The correlation can be improved by including the 
whole wavelength range from 570 to 1100 nm given 
that the pre-processing methods are adjusted to 
accommodate the noise levels in the low wavelength 
range.

Figure: Observed vs. cross-validated mealiness for the PLS with spectra between 850 and 1050 nm (left) and the PLS with spectra from 
570 to 1100 nm (right). It is indicated that the extended spectral wavelength range improve the accuracy around 13%.

This poster was first published NIR 2013-16th International Conference 
on Near Infrared Spectroscopy, June 2-7, 2013 - 34280 La Grande-Motte, 
France.
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A R T I C L E S

Observing the staling of 
white pan bread using the TVT

Using the Perten Instruments TVT 
texture analyzer this study aimed 
to observe the change in firmness 
of a commercial sample of white 
bread upon storage. Crumb softness 
or firmness is an important texture 
measurement because of its close 
association with human perception 
of freshness.

The most common objective method for bread 
texture assessment is the single compression test, 
where the sample is subjected to a low compressing 
force, which mimics the subjective measurement of 
crumb texture made by the fingers during squeezing 
(Cauvain, 2009). The TVT performs fast, easy to use, 
objective texture analysis of ingredients, in-process 
and finished foods and other products. Force, 
distance and time measurements were analyzed to 
define physical properties of the products in question. 
In this study the TVT was used to observe the staling 
of white pan bread using AACCI Standard Method 
74-09.01 (AACCI, 1999). 

Texture analysis was performed, in triplicate, at days 1, 
3, and 7 after baking, according to test settings as shown 
in Table 1. During the test, the probe compressed 
the sample to a pre-defined percentage (40%) of the 
sample height, and the compression force recorded. 
The low compression force is insufficient to rupture 
the crumb matrix, and the product will generally  
return to its uncompressed form on removal of the 
compressing force (Cauvain, 2009). In this method, 
the firmness, a measure of freshness and quality, is 
taken as the Compression Force Value (CFV), which 
is the force required to compress the sample by 25% 
(distance of 6.25 mm). The firmness is a measure of 
freshness and quality.

Figure 1 shows the force-time curve of the commercial 
white bread throughout testing. The firmness of the 
bread increased upon storage, consistent with the effects 
of staling (retrogradation of amylopectin).

Jennifer M.C. Dang and Bronwyn Elliott, Perten Instruments of Australia

Test mode settings Test mode parameters

Load cell:

Test type:

Test mode:

Force unit:

Probe:

Rig:

3-7 kg

Compression

Single cycle

Grams

P-Cy36R

No Rig

Approximate height (mm):

Headroom above object (mm):

Compression (%):

Pre-test speed (mm/s):

Test speed (mm/s):

Post-test speed (mm/s):

 Activate

Trigger force (g):

Data rate (pps)

Headroom above trigger (mm):

     Adhesiveness

Diameter (mm):

25

5.0

40

1.0

1.7

10.0

5

250

0.0

0.0

Table 1. TVT test mode settings.
Test mode name: 01-01.02 Bread Crumb 
Firmness,  AACCI (74-09.01) 
Sample thickness: 2.5 cm slice (or 2 x 
1.25 cm slices)
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A R T I C L E S

Figure 1. Force-time curves of commercial 
white bread at one (white), three (yellow) and 
seven (red) days after baking. 
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1. AACC International. Approved Methods of Analysis, 11th Ed. 
Method 74-09.01. Approved November 8, 1995, Reapproved  
November 3, 1999. AACCI, St. Paul, MN, doi: 10.1094/AACCInt-
Method-74-09.01

2. Cauvain, S.P. 2009. The relevance of testing to the manufacture 
of bread and fermented products. In: Cereals, Flour, Dough and 
Product Testing – The ICC Handbook of Methods and Applications, 
eds S.P. Cauvain and L. Young, pp. 125–155, Lancaster PA, ICC, 
DEStech Publications, Inc. 



- 6 -

A R T I C L E S

The texture of table olives

The texture of table olives was investigated using 
compression, puncture and compression-cutting 
methods using Perten Instruments TVT. 

Materials and Methods
Two samples of pitted black olives (low-cost and 
mid-cost) and one sample of green olives (mid-cost) 
were tested. 

 
For texture measurements, a TVT was used with 
three different types of probes/rigs (Figure 1):

1. Compression plate (CP) 35 mm diameter
2. Cylinder probe (CY) 2mm diameter
3. Jagged kernel probe (KP) 
 

Figure 1. (A) Compression plate (CP) 35 mm diameter probe; (B) 
Cylinder (CY) 2 mm diameter probe; (C) Kernel probe (KP).

Samples were bought at the supermarket and stored 
in jars at room temperature. Each sample was taken 
directly from the jar and placed centrally under the 
probe before measurement (9 to 11 replicates) 
(Tables 1–3).

Table 1. Compression plate method (larger size of green olives 
necessitated use of larger compression distance).

Setting Parameter Setting Value

Sample height 
Headroom above object 
Compression distance 

Trigger force 
Pretest speed  
Test speed 
Post test speed 
Data rate 

20.0 mm
5.0 mm. 
7.0 mm (black olives), 
8.5 mm (green olives)
5 g
1.2 mm/sec
1.0 mm/sec
1.0 mm/sec
250 points per sec (pps)

Table 2. Cylinder penetration method

Setting Parameter Setting Value

Sample height 
Headroom above object 
Compression distance 
Trigger force 
Pretest speed 
Test speed 
Post test speed 
Data rate 

20.0 mm
5.0 mm
10.0 mm
5 g
1.2 mm/sec
1.0 mm/sec
1.0 mm/sec
250 points per sec (pps)

 

Table 3. Kernel probe compression/cutting method

Setting Parameter Setting Value

Sample height 
Headroom above object 
Compression distance 
Trigger force 
Pretest speed 
Test speed 
Post test speed 
Data rate

20.0 mm
5.0 mm
6.20 mm
20 g
1.2 mm/sec
1.5 mm/sec
1.5 mm/sec
333 points per sec (pps)

Results and Discussions
Compression plate 

Black low-cost and green mid-cost olives were 
compressed without any structural breakage while 
black mid-cost olives burst to some extent during 
the compression (Figure 2, P1). 

The greatest texture differences can be seen when 
comparing the total areas (total work of compression) 
and resilience (Table 4). For both measures the 
differences between the samples were significant 
(t-test, P ≤ 0.05). 

Dr Jeanette Purhagen
Perten Instruments, Sweden
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Table 4. Compression plate force results, mean of replicates.

 
Sample 
Height

[mm]

Weight

[g]

Distance 
Max

[mm]

ForceMax

[g]

AreaTOT

[g mm]

Resilience

Black – 
Low-cost 
brand 

16.2 ± 0.5 2.4  ± 0.5 6.98 ± 0.05 1242 ± 184 4072 ± 642 0.13 ± 0.02

Black – 
Mid-cost 
brand

16.6 ± 0.4 2.0  ± 0.3 6.73 ± 0.41 1190 ± 166 3841 ± 505 0.21 ± 0.08

Green – 
Mid-cost 
brand

20.2 ± 0.5 5.6  ± 0.7 8.50 ± 0.01 2003 ± 408 7317 ± 1485 0.17 ± 0.02

  

Figure 2. Compression plate method curves for black and green olives 
(compression distance = 7.0 mm).

Cylinder penetration

The initial gradient (Figure 3) indicates the flattening 
of the olives under the applied force but there is no 
puncturing of the product.

Once a yield point is reached, the skin ruptures and 
the probe penetrates the flesh. Higher yield point 
(force required) indicates stronger skin. Black low-
cost olives have the weakest skin and green mid-cost 
olives have the strongest skin. (Table 5, Figure 3, YP)

The distance of penetration before the skin ruptures 
indicates the elasticity of the skin and the flesh. Green 
mid-cost olives have skin with higher elasticity than 

black olives. (Table 5, Figure 3)
The force profile after the skin ruptures indicates 
penetration of the probe into the flesh of the olives. 
For black mid-cost olives, the force profile plateaus 
as the probe continues to penetrate the flesh at 
approximately constant force. (Figure 3)

Where the slope of the graph after the yield point 
changes, it indicates a different texture. For black 
mid-cost olives the clearly defined peak at skin rupture 
indicates a clear difference between skin firmness 
and flesh firmness. The longer distance to the yield 
point indicates that green mid-cost olives are more 

A R T I C L E S
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flexible than black olives. The higher force indicates 
that green mid-cost olives are firmer than black 
olives. The steeper initial slope indicates that black 
mid-cost olives are firmer than black low-cost and 
green mid-cost olives. (Figure 3)

A R T I C L E S

Figure 3: Cylinder penetration method curves. 

Table 5: Cylinder penetration force results, mean of replicates.

Sample 
Height

[mm]

Weight

[g]

Distance 
Max

[mm]

Force

Max

[g]

Area

TOT

[g mm]

Initial slope

Black – 
Low-cost 
brand 

16.3 ± 0.5 2.8  ± 0.4 7.84 ± 0.76 309 ± 83 1734 ± 430 61.6 ± 19.7

Black – 
Mid-cost 
brand

16.3 ± 0.4 2.4  ± 0.5 4.46 ± 1.47 416 ± 67 1751 ± 307 108.5 ± 18.0

Green – 
Mid-cost 
brand

20.3 ± 1.4 6.2  ± 0.8 8.22 ± 1.52 602 ± 50 2912 ± 363 66.3 ± 15.3

Kernel probe compression/cutting method

Curves and results demonstrate the same texture 
behavior as that obtained using the cylinder puncture 
method. (Table 6, Figure 4)
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Table 6: Kernel probe compression/cutting force results, mean of 
replicates

Sample 
Height

[mm]

Weight

[g]

Distance 
Max

[mm]

Force

Max

[g]

Area

TOT

[g mm]

Black – 
Low-cost 
brand 

16.3 ± 0.4 2.8  ± 0.4 6.04 ± 0.29 527 ± 123 2306 ± 520

Black – 
Mid-cost 
brand

16.4 ± 0.4 2.7  ± 0.5 5.33 ± 1.18 682 ± 103 3226 ± 937

Green – 
Mid-cost 
brand

20.4 ± 0.9 5.5  ± 0.6 6.10 ± 0.18 990 ± 168 3303 ± 525

 

Figure 4: Kernel probe compression/cutting method curves

Conclusions
All three methods and probes were able to differentiate  
between the different texture qualities of olives. 
The cylinder penetration method gave the clearest  
information about the skin and flesh of the olives. 
Texture analysis using the Perten Instruments TVT 
provided a fast, objective quality assessment of olives 
suitable for quality control applications.

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

Inframatic 9500 approved in Germany

The IM 9500 NIR Grain Analyzer has been officially 
approved by the PTB (Physikalisch-Technische 
Bundesanstalt), the national metrology institute 
providing scientific and technical services in Germany. 

The PTB has evaluated the IM 9500 during two 
harvests and has concluded that it meets the require-
ments for official determination of moisture. With 
this approval, number 11.26/13.01, the IM 9500 can 
be used for moisture testing in commercial grain 
trading in Germany.

Expanded capabilities for in-line and 
on-line NIR

DA 7300 (in-line) and DA 7400 (on-line) NIR have 
expanded communication capabilities with provision 
of a Profibus DP (Decentralized Peripherals) interface 
to make process integration easier. 

The Profibus simplifies integration with PLCs 
(Programmable Logic Controllers) to control industrial 
processes. A direct communication between the DA 
7300 or DA 7400 and the PLC can now utilize 
existing hardware infrastructure, saving time and 
effort whenever the DA measurement will be used 
for automatic process control.

With Perten Instruments including hardware, soft-
ware and configuration files, the integration is quick 
and easy. Only power and the Profibus connection 
need to be supplied on site, plus any configuration 
of the PLC required to enable it to accept the DA 
measurement input.

The Profibus complements existing DA 7300 and 
DA 7400 interfaces, including OPC, SQL, Modbus 
ASCII, RS-485 and analogue outputs.

Perten´s CEO Sven Holmlund with the PTB approval
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Come and see Perten Instruments products and meet Perten Instruments 
representatives.

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
Texas A&M Seminar-Aquaculture: USA, College Station,  
TX - Sep 26
AACC:  USA, Albuquerque, Sep 29 - Nov 2
53rd European Commodities Exchange: France, Paris, Oct 10-11
PBA’s first National Pulse Conference: Australia, Adelaide, SA, 
Oct 20–23 
Spanish Wheat Technical Sessions: Spain, Madrid, Oct 22-23
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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