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Q.1. Find out moisture content on wet basis if dry basis is 30 percent. 

 

Q.2. What do you mean by dry and wet basis moisture content. 

   
  Dry basis moisture content (designated Md in the text) is described by the percentage equivalent of the ratio 
(WW) to the weight of the dry matter (Wd). 

   



  

 

   

  Note that dry weight moisture content can range from 0 to very large percentages. 
   
  Dry basis moisture is most commonly used for describing moisture changes during drying. When a sample loses or gains moisture, 
the change in the dry basis moisture is linearly related to the weight loss or gain. 

   
Wet basis moisture content (designated MW in the text) is described by the 
percentage equivalent of the ratio of the weight of water (WW) to the total weight of 
the material (Wt). 

  

                

 

      

            

  Note that wet basis moisture content can range from 0 to 100 percent.    

            
  Wet basis moisture is used to describe the water content of agricultural materials and food 

products. When the term "moisture content" is used in the food industry it almost always 
refers to wet basis moisture content. One important example occurs in the grain industry 
where moisture content of whole grains is determined at each point in the marketing 
channel where the grain changes ownership. 

  

 

 

Q.3. Write down the methods of measurement of moisture content. 

 Direct Methods 

The direct methods include mainly thermo gravimetric methods. The moisture content can be 
determined by an oven method directly. The food is weighed and dried, then weighed again 
according to standardized procedures. In the Thermogravimetric method, moisture is always 
separated. Thus, there is no distinction made between water and other readily volatile product 
components. A representative sample must be obtained to provide a useful moisture content 
evaluation. Also, the moisture content of the product must be maintained from the time the 
sample is obtained until the determination is made by storing in a sealed container.  
Thermogravimetric techniques can be used to continuously measure the mass of a sample as it is 
heated at a controlled rate. The temperature at which water evaporates depends on its molecular 
environment: free water normally evaporates at a lower temperature than bound water. Thus by 
measuring the change in the mass of a sample as it loses water during heating it is often possible 
to obtain an indication of the amounts of water present in different molecular environments. The 
figure 2 shows the process of measuring moisture content thermo gravimetrically. For many food 



samples this method is mandatory particularly for grains. For grains the moisture content is 
measured by heating the grain in hot air oven at 100-110 °C for 24 hours or until constant weight 
comes. For fruits and vegetables where heat sensitivity is problem, vacuum is applied in the oven 
to decrease the boiling point of moisture. The product temperature generally varies in vacuum 
oven between 60-70°C and vacuum is maintained at <450 mm Hg. The advantages and 
disadvantages of direct methods are given in Table 1 which can be used for selection of 
particular method for moisture content determination. 

Table 1:  Advantages and Disadvantages of direct Methods for Moisture 



 



 

2.2 Indirect Methods 

There are several methods developed to determine the moisture content rapidly. These include 
use of modern heating, measurement methods like infrared, microwaves, ultra sound, and 
spectroscopy. These methods are developed due to requirements of rapid, nondestructive and 
precise moisture content determination. The indirect methods are generally faster than the direct 
methods for moisture determination. When done properly, the indirect methods can be as 
accurate and precise. However, the accuracy and precision of the indirect methods depend on 
careful preparation and analysis of known standards to establish reliable calibration curves. 
Although most indirect methods require a large capital investment in equipment, the potential 
application for rapid on-line quality control might make the investment worthwhile. 
Nevertheless, preparation of the standards and accurate calibration curves must be verified by a 
specific direct method to establish a reliable indirect method of instrumentation that can achieve 
accurate and precise predicted values. One of the most important indirect methods in foods is use 
of moisture meters for grains. Most moisture meters measure the electrical properties of grain, 
which change with the moisture content. This is considered an indirect method and must be 
calibrated by a direct method. It is important to follow moisture meter directions carefully to 
achieve an accurate moisture test. A moisture meter should be periodically checked to see if it is 
accurate. One method of checking the meter is to compare it to at least two other meters. There 
are several factors that control use of each method. The advantages and disadvantages of indirect 
methods are given in Table 2. 

Table 2:  Advantages and Disadvantages of indirect Methods for Moisture Determination 



 

 

Q.4. What are the importance and factor affecting the moisture content. 

Moisture in inappropriate amounts and places is very damaging to the useful life of food. 
Because of this, much effort is put into reducing the water content of dry foods in order 



to prolong their shelf lives. Once it is reduced to the desired level the product can then 
be packaged for storage. Unfortunately, merely reducing moisture content is not always 
sufficient. Environmental conditions can play a role as well. 
 
There are four mechanisms by which environmental conditions may cause a 
moisture problem in your food storage: 
1. - The air trapped in the container with the food may have held sufficient humidity to 
raise the moisture content of the food to undesirable levels. 
 
2. - Even if the water vapor content wasn't too high, a falling temperature level may 
cause the trapped humidity to reach its dew point causing water to be squeezed out of 
the air to condense on your food much the same way as dew forms on your lawn on 
cool mornings after a warm, humid night. 
 
3. - The seal of the container may not be sufficiently tight enough to prevent moisture 
laden air from leaking in. 
 
4. - The packaging material itself may be porous to water vapor to one degree or 
another. All paper, wood and cardboard has this fault. Depending upon their particular 
physical properties some plastics do as well. Metal and glass containers have excellent 
barrier properties though their seals may not. 
 

Q.5.Explain EMC curve and models. 

EMC Curve and EMC Models 

4.1 Sorption Theory 

EMC data for dry food which is generally hygroscopic material, describe the material’s moisture 
content originating from an interaction with the moisture and temperature of the surrounding air. 
If a dry food is placed in environment with a constant humidity and temperature, it will take up 
moisture by adsorption until it reaches its equilibrium moisture content (where the net moisture 
exchange is zero) which is called as adsorption EMC. If, however, a wet food with the same 
properties is placed in the same environment, it will loose moisture by desorption and reach to 
equilibrium moisture content which is called as desorption EMC.  For each product the relative 
humidity of environment can be changed and different adsorption and desorption EMC values 
can be obtained. If these values are plotted on a graph a loop is obtained which is called 
hysteresis (Figure 1). The hysteresis effect is observed due to shrinkage effect during desorption 
which changes the water binding properties of the food product. Therefore, during adsorption 
same path of EMC is not observed. 



 

Figure 4.1. Sorption isotherm for porous food materials 

4.2 EMC Models 

Equilibrium moisture content (EMC) relationships are required to achieve target moisture 
contents (MC) during the grain conditioning process. ASAE Standard D245.5 provides EMC 
models for popcorn grains along with the parameter values for the desorption process. However, 
the accuracy of these values have been found to be inadequate to tightly control fans and heaters 
during automatic grain conditioning, which can result in huge losses especially in high value 
crops such as popcorn. 

A presentation of EMC at a given temperature versus the equilibrium relative humidity of the 
surrounding is expressed as a sorption isotherm. With the help of water activity meter, instead of 
using different humidity levels, only one high humidity (90%) can be used to find equilibrium 
relative humidity values. The following formula was used to calculate equilibrium relative 
humidity at particular equilibrium moisture content. 

There are several models available for different foods to predict the EMC.  They are as given 
Table 1. 



 

4.3 Kelvin Model 

Kelvin in 1871 developed EMC model based on the condensation in capillary. He developed 
relationship between vapour pressure over liquid in capillary (Pv) and the saturated vapour 
pressure at the same temperature  (Pvs), the relationship is as follows: 

 

Where Pv is the water vapor pressure of the product, Pvs is the saturated water vapour pressure 
at the equilibrium temperature of the system, σ is the surface tension of the moisture, V is the 
volume of the moisture in liquid form, r is the cylindrical capillary radius and α is contact angle 
between moisture and capillary wall.  

4.4 GAB Model 

The GAB model was used to describe relationship between the water activity (aw) - equilibrium 
moisture content (X) and storage life was predicted. The model is given below: 

  

Where, X is the moisture content (kg water.kg dry solid-1); aw is water activity; C, K and M are 
the GAB constants. M is monolayer moisture content (g g-1 dry solids), C is the Guggenheim 
constant and K is a molecule multilayer factor. 

 


