
International Journal of Advanced Scientific and Technical Research       Issue 5 volume 6, September-October 2015  

Available online on   http://www.rspublication.com/ijst/index.html                                                    ISSN 2249-9954 

©2015 RS Publication, rspublicationhouse@gmail.com Page 157 
 

A Review on Assessment of Flour Quality Using Rheological Tests  

**DDaanniieell  MMaaddhhvvii&&  **PPaannddeeyyHHeemmllaattaa  

**  AAssssiissttaanntt  PPrrooffeessssoorr  

**  DDeepptt..  ooff  FFoooodd  SScciieennccee  &&  TTeecchhnnoollooggyy,,  BBBBAAUU  ((AA  CCeennttrraall  UUnniivveerrssiittyy)),,  LLuucckknnooww  

 

Introduction: 

Food rheology is described as the study of the deformation & flow of the raw material. Flow 

relates to liquids and deformation relates to solids.Food rheology entails unique factors beyond 

an understanding of the basic rheological dynamics of the flow and deformation of matter. Food 

can be classified according to its rheological state, such as a solid, gel, liquid, emulsion with 

associated rheological behaviors, and its rheological properties can be measured. These 

properties will affect the design of food processing plants, as well as shelf life and other 

important factors, including sensory properties that appeal to consumers.  

The raw material of foremost importance in bakery product is the wheatflour. Bakery units prefer 

the flour obtained by milling in roller flourmill with 70-72 percent extraction. Flour quality may 

be defined as the ability of the flour to produce an attractive end product at competitive cost, 

under conditions imposed by the end product manufacturing unit. The concept of quality differs 

from producer and consumer point of view. However, in general, the term quality may refer to 

fitness of a raw material or a product for a particular process or consumer. For a consumer, the 

following parameters are important criteria of a product quality 

The assessment of the rheological characteristics of wheat flour dough is based on the following 

two physical properties: 

- Elasticity: the resistance of the dough to extension, and 

- Extensibility: the extent to which it can be stretched before breaking.  

Types of Test: 

A.FARINOGRAPH-  

AFarinograph is a recording dough mixer. The Farinograph is a tool used for measuring the 

shear and viscosity of a mixture of flour and wateragainst mixing blades operating at a constant 

speed and temperature. The primary units of the farinograph are Brabender Units, an arbitrary 

unit of measuring the viscosity of a fluid. A baker can formulate end products by using the 

Farinograph's results to determine the following:  
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 Water absorption 

 Dough viscosity, including peak water to gluten ratio prior to gluten breakdown 

 Peak mixing time to arrive at desired water/gluten ratio 

 The stability of flour under mixing 

 The tolerance of a flour's gluten 

The weighed quantity (2g to 300g) of flour (14% moisture basis) is placed in the Farinograph bowl. 

The instrument is turned on, and water is added from a burette. As the flour hydrates and the dough 

develops, the resistance on the mixing blades increases, and the pen on the chart recorder or the 

curve on the computer screen rises. The mixing curve obtained generally rises to a maximum and 

then slowly falls from that peak consistency point. To ensure that Farinograph bandwidth at 

maximum resistance is always centred on the 500-BU line. 

Results  

• Absorption is the amount of water required to center the farinograph curve on the 500-

Brabender unit (BU) line. This relates to the amount of water needed for a flour to be optimally 

processed into end products. Absorption is expressed as a percentage.  

• Peak Time indicates dough development time, beginning the moment water is added until the 

dough reaches maximum consistency. This gives an indication of optimum mixing time under 

standardized conditions. Peak time is expressed in minutes.  

• Arrival Time is the time when the top of the curve touches the 500-BU line. This indicates the 

rate of flour hydration (the rate at which the water is taken up by the flour). Arrival time is 

expressed in minutes.  

• Departure Time is the time when the top of the curve leaves the 500-BU line. This indicates the 

time when the dough is beginning to break down and is an indication of dough consistency 

during processing. Departure time is expressed in minutes.  

• Stability Time is the difference in time between arrival time and departure time. This indicates 

the time the dough maintains maximum consistency and is a good indication of dough strength. 

Stability time is expressed in minutes.  

• Mixing Tolerance Index (MTI) is the difference in BU value at the top of the curve at peak 

time and the value at the top of the curve 5 minutes after the peak. This indicates the degree of 

softening during mixing. Mixing tolerance index is expressed in Brabender units (BU).  

Weak gluten flour has a lower water absorption and shorter stability time than strong gluten 

flour.  

https://en.wikipedia.org/wiki/Gluten
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B. MIXOGRAPH –  

This is a test of the mixing properties of dough. The quality of a loaf of bread is strongly 

dependent on the mixing, and for each combination of flour and mixer it is possible to find an 

optimum stage of dough development. The mixing action in the Mixograph is that of pull-fold-

repull type, and the dough receives much more vigorous treatment than in the Farinograph.The 

process of mixing begins with hydration of the flour particles. The mixing, whilst the flour is 

hydrating, brings about development of the gluten network, which is evidenced as an ascending 

part of the mixing curve.Ten grams of flour on a 14% moisture basis are weighed and mixed at 

optimum water absorption. As long as there is only flour mixing in the mixograph there is no 

resistance. When water is added, the dough development starts, and this is seen as an ascending 

part of the mixing curve. The mixograph curve suggests mixing time requirement, tolerance and 

optimum water absorption. Depending on the dough strength of the flour, the curve will reach a 

maximum; either as a well-defined peak or as a plateau. After further mixing, a decrease in the 

mixing curve is recorded and the breakdown starts. Dough breakdown behavior is reflected in 

the tail of the curve when mixing continues beyond the mixing peak and is commonly referred to 

as mixing tolerance. 

 

Results  

• Themixograph determines dough and gluten properties of a flour by measuring the resistance of 

a dough against the mixing action of pins.  

• Mixograph results include water absorption, peak time, and mixing tolerance.  

• The mixograph curve indicates gluten strength, optimum dough development time, mixing 

tolerance (tolerance to over-mixing) and other dough characteristics.  

• The amount of water added (absorption) affects the position of the curve on the graph paper. 

Less water increases dough consistency and moves the curve upward. 

The Mixograph Test measures and records the resistance of dough to mixing with pins.  

• Peak Time is the dough development time, beginning the moment the mixer and the recorder 
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are started and continuing until the dough reaches maximum consistency. This indicates 

optimum mixing time and is expressed in minutes.  

• Mixing Tolerance is the resistance of the dough to breakdown during continued mixing and 

affects the shape of the curve. This indicates tolerance to over-mixing and is expressed as a 

numerical score based on comparison to a control.  

Weak gluten flour has a shorter peak time and less mixing tolerance than strong gluten flour.   

 

 

C. EXTENSOGRAPH – 

The extensograph is designed to measure the balance of the elastic and viscous properties of 

dough. The curve gives a measure of the resistance to extension and the extensibility of the 

dough. The force required to stretch the dough is automatically plotted against the distance it 

stretches to give extensograph curve. Dough is stretched under constant load and there is 

constant speed of moving hook, which stretches the dough. Dough is mixed in the farinograph, 

rounded, and molded into a cylinder. The cylinder of dough is placed in the extensigraph cradle 

and allowed to rest. At the end of the rest period the cradle containing the dough is placed in the 

instrument and the dough is stretched at a constant rate with a hook. The height of the resulting 

curve is related to the dough’s resistance-to-extension. The distance the dough is stretched before 

it fails is the extensibility of the dough. Generally, for bread making a balance of these two 

factors is desirable. The procedure calls for stretching the dough after rest time of 45, 90 and 135 

minutes. 

 

Results  

• Theextensograph determines the resistance and extensibility of a dough by measuring the force 

required to stretch the dough with a hook until it breaks.  

• Extensograph results include resistance to extension, extensibility, and area under the curve.  

• Resistance to extension is a measure of dough strength. A higher resistance to extension 

requires more force to stretch the dough.  
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• Extensibility indicates the amount of elasticity in the dough and its ability to stretch without 

breaking.  

 Strength value: Area of curve - Measured by Planimeter. More the area, strong is the dough. 

Relationship of area under the extensograph curve with dough strength is indicted below.  

Area under the curve (cm
2

) Dough strength  
 

80   - Weak  

80-120 - Medium strong  

120-200  - Strong  

>200  - Extra strong  
 

 
 

 

D. AMYLOGRAPH: 

The baking properties of flour mainly depend on the gelatinization of the starch and on the 

enzyme activity (a-amylase) in the flour. The Amylograph measures wheat, rye, maize, and rice 

flour and provides 

 Assessment of the flour quality 
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 Suitability of the flour for various applications 

 Measurement of the baking characteristics of flours 

 Assessment of special flours 

 Control of enzyme addition 

Amylograph evaluates: Beginning of gelatinization [°C], Gelatinization maximum [AU], 

Gelatinization temperature [°C]. 

Results  

• Theamylograph analyzes viscosity by measuring the resistance of a flour-and-water slurry to 

the stirring action of pins or paddles.  

• When the slurry is heated, the starch granules swell and the slurry becomes a paste.  

• A thicker slurry has more resistance to the pins during stirring and has a higher peak viscosity.  

Generally, thicker slurry indicates less enzyme activity and makes better products.  

• Amylograph results include peak viscosity.  

  

The amylograph test measures and records the resistance of heated slurry (a flour and water 

paste) to the stirring action of pins. 

• Peak Viscosity is the maximum resistance of a heated flour and water slurry to mixing with 

pins. It is expressed in Bradbender units (BU).  

Sprouted wheat flour has a lower peak viscosity than sound flour.  
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E.FALLING NUMBER TEST 

The falling number (FN) test gives an indication of the amount of sprout damage that has 

occurred in a wheat sample. It measures the effect of the enzyme on wheat quality. The test 

calculates the amount of time it takes for a plunger to fall to the bottom of a glass tube that is 

filled with a heated paste of wheat meal and water. The time taken for the plunger to fall is 

known as the falling number, and is reported in seconds. High quality wheat makes a very thick 

paste. The greater the sprout damage, the less sticky the paste, and will result in a much lower 

FN. 

 

 

Results  

• The falling number instrument analyzes viscosity by measuring the resistance of a flour-and-

water paste to a falling stirrer.  

• Falling number results are recorded as an index of enzyme activity in a wheat or flour sample 

and the results are expressed in time as seconds.  
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• A high falling number (for example, above 300 seconds) indicates minimal enzyme activity and 

sound quality wheat or flour.  

• A low falling number (for example, below 250 seconds) indicates substantial enzyme activity 

and sprout-damaged wheat or flour.  

•When grinding a wheat sample to perform a Falling Number test, it should be at least 300 grams 

to assure a representative sample.Generally, a falling number value of 350 seconds or longer 

indicates low enzyme activity and very sound wheat. As the amount of enzyme activity increases, 

the falling number decreases.  Values below 200 seconds indicate high levels of enzyme activity.  

 

F.)DOUGH STICKNESS TESTER 

The testing equipment is in box form and that the dough is put in and a retaining plate then 

covers the dough. A narrow blade is then driven through a slot in this plate and a compression 

peak and area of the dough is detailed (indicating consistency). When the blade is withdrawn, 

software calculate the adhesion peak and area indicating stickiness. It is ideally suited for bread 

manufacturers due to the high speed of test, the ease of cleaning between the tests and the 

reduced need for temperature controlled environment.  
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