
FOOD QUALITY AND CONTROL 

 INTRODUCTION 

Food is a more basic need of human than that of shelter and clothing. It provides 

adequately for the body’s growth, maintenance, repair, and reproduction. Plant and animal origin 

are the sources of foods that contain the essential nutrients such as carbohydrates, fats, proteins, 

vitamins, and minerals. Usually after consumption, food undergoes different metabolic processes 

that eventually lead to production of energy, maintenance of life, and/or stimulation of growth. 

Food analysis is the process for both fresh and processed products by the standardized 

form and are those most commonly used in the laboratory. These analytical procedures are used 

to provide information about a wide variety of different characteristics of foods, including their 

composition, structure, physicochemical properties, phytochemical properties, and sensory 

attributes. This information is critical to our rational understanding of the factors that determine 

the properties of foods, as well as to our ability to economically produce foods that are 

consistently safe, nutritious, and desirable and for consumers to make informed choices about 

their diet. 

Quality control is the standards which maintain the quality of the food products according 

to the customer’s acceptability. Physical, chemical, microbiological, nutritional, and sensory 

parameters are used for the maintenance of nutritious food. These quality factors depend on 

specific attributes such as sensory properties, based on flavor, color, aroma, taste, texture and 

quantitative properties, namely, percentage of sugar, protein, fiber and so on as well as hidden 

attributes such as peroxides, free fatty acids, enzyme. Although quality attributes are many, yet 

not all need to be considered at every point in time for every particular product. It is important to 

always determine how far relatively a factor is related to the total quality of the product. The 

quality attribute of a particular product is based on the composition of the product, expected 

deteriorative reactions, packaging used, shelf-life required, and the type of consumers. 

The most important element and ultimate goal in food quality control is protecting the 

consumer. To ensure standardization of these procedures,  food laws and regulations cover the 

related acts affecting the marketing, production, labeling, food additive used, dietary 

supplements, enforcement of good manufacturing practice (GMP), hazard analysis and critical 

control point (HACCP), federal laws and regulations, factory inspections, and import/export 

inspections. 



 

 FOOD QUALITY: 

 

QUALITY PARAMETERS 

In order to ensure the right quality of various food products, several parameters are evaluated by 

different methods: 

• Physicochemical and rheological parameters (Table 10.1). 

• Phytochemical parameters (Table 10.2). 

• Packaging materials (Table 10.3). 

 

TABLE 10.1 Physicochemical and Rheological Parameters for Quality of Selected Food 

Products. 

Parameter name Evaluation method Products 

 

Admixture  Visual observation Cereals, pulses 

Bellier turbidity temperature Visual  

 

Oils 

Bulk density Calibrated graduated cylinder Cereal, fruits, and 

vegetables and other 

products 

Color on Lovibond 

scale 

 

Lovibond Tintometer Oil, fat 

 

Crude fiber Chemical Most of the fruits and 

vegetables and cereal 

products 

 

Fat or oil Chemical and soxhlet method Most of the food products, 

animal feeds 

 

Insect infestation Visual observation Cereals, pulses  



 

Moisture Hot-air oven 

Vacuum oven 

Karl Fischer titer 

Dean and Stark 

Most of the food products, 

animal feeds 

 

Oil-holding Centrifuge Cereal products, other 

powder products 

 

Optical rotation Polarimeter Sugar, syrup, oil and fat 

 

Protein Chemical and Kjeldahl 

method 

Most of the food products, 

animal feeds 

 

 

TABLE 10.2 Phytochemical Parameters for Quality of Selected Food Products. 

Parameter name Evaluation Method 

 

Products 

 

Anthocyanins Chemical and 

spectrophotometer 

 

Red color-rich fruits and 

vegetables and other food 

products 

 

Antioxidant activity Chemical and 

spectrophotometer 

 

Most of the fruits and 

vegetable products 

Ascorbic acid Chemical and titration 

method 

 

Most of the fruits and 

vegetable products 

Lycopene  Chemical and 

spectrophotometer 

 

Colored fruits and vegetables 

and other products 

 



Total carotenoids and 

β-carotene 

Chemical and 

spectrophotometer 

Yellow color rich food 

Products 

Total phenols Chemical and 

spectrophotometer 

 

Most of the fruits and 

vegetable products 

 

 

TABLE 10.3 Packaging Materials for Quality of Selected Food Products. 

Parameter name Evaluation method Products 

 

Heavy metals: Pb, As, Cd, Se, 

Ba 

AAS (Atomic absorption 

spectroscopy) 

Colored plastics 

 

Laquer Physical Chemical Tin cans 

 

Migration tests Chemical Food grade plastics 

 

Sulfide stain Chemical Food cans 

 

Tin, chromium  AAS Tin plate 

 

Water vapor permeability Humidity chamber Plastics 

 

  

BENEFITS OF FOOD ANALYSIS 

Food analyses are used for the removal of toxic substances from the food products. It increases 

the shelf-life of the foods during storage and deteriorates the quality of the food products. Foods 

are safe to spoilage and microorganisms by the analyses. It improves the quality of life for 

people with allergies, diabetics, and other people, who cannot consume some common food 

elements. It adds extra nutrients such as vitamins. 

 

DRAWBACKS OF FOOD QUALITY MEASURES 



• To affect its nutritional density, the amount of nutrients lost depending on the food and method 

of processing. 

• By the heat treatment, vitamin C is destroyed. Fresh fruit juices have high content of vitamin C 

than processed fruit juice. 

• Large mixing, grinding, chopping and emulsifying equipment, inherently introduce a number of 

contamination risks. 

• Large food processors will utilize many metal within the processing stream, metals may be 

dangerous for our health. 

 

GOVERNMENT REGULATIONS AND RECOMMENDATIONS 
 

The government has designed and recommended regulations to maintain the quality of food 

products, ensure food companies to supply safe and wholesome food to the consumers, inform 

consumers about the nutritional composition of foods, enable fair competition among food 

companies, and to eliminate economic fraud. There are various government departments 

responsible for regulating the composition and quality of foods, such as the US Food and Drug 

Administration (FDA), the United States Department of Agriculture (USDA), the National 

Marine Fisheries Service (NMFS), and the Environmental Protection Agency (EPA). Each of 

these agencies regulates a particular sector of food industry and also publishes the documents 

that contain detailed information about the regulations and recommendations.  

 

FOOD SAFETY 

 

It is harmful for the consumers to consume unsafe foods. A food may be considered unsafe when 

it contains harmful microorganisms (e.g., Listeria, Salmonella), toxic chemicals (e.g., pesticides, 

herbicides) or extraneous matter (e.g., glass, wood, metal, insect matter). Therefore, food 

manufacturers should take all the preventive measures to eliminate these harmful substances 

from food. Government laboratories use analytical techniques to analyze food and detect toxic 

substances and also to ensure that the food is safe for consumers. 

 

QUALITY CONTROL 

To make high profit and market share, food manufacturers are continuously trying to have 

products of higher quality, and less expensive than the other competitive products. Analytical 



techniques to analyze food are required to meet these standards during and after manufacturing 

of food products. In a food factory, one starts with a number of different raw materials, processes 

them in a certain manner (e.g., heat, cool, mix, dry), packages them for consumption and then 

stores them. The food is then transported to a warehouse or retailer where it is sold for 

consumption. The important concern of the food manufacturers is to produce a final product that 

has all acceptable properties such as appearance, texture, flavor and shelf-life. When we 

purchase a product, we expect it to have same properties whenever we buy it. However, the raw 

materials for manufacturing of product vary from time to time, which can cause the properties of 

the final product to vary, often in an unpredictable way. First, they have to understand that 

different food ingredients and processing operations are important in determining the final 

properties of food so that they can be controlled during the manufacturing process of final 

product. This type of information can be established through research and development work. 

Second, they can monitor the properties of foods during production to ensure that they are 

meeting the specified requirements, and if a problem is detected during the production process, 

appropriate actions can be taken to maintain final product quality. 

 

 METHODS OF FOOD QUALITY CONTROL 

 

In addition to ensuring safe and healthy food for the consumer, product manufacturers and 

service industries have realized that competition in a global market requires a continual and 

committed effort towards the improvement of product and service quality. Therefore, they follow 

the process improvement cycle comprising: 

• PLAN (plan improvement) 

• DO (implement plan for improvement) 

• CHECK (analyze the collected data) 

• ACT (take action) 

Quality control process consists of raw materials, in-process, product and service. The major 

factors in process that cause variability in quality of finished product are people, equipment, and 

methods or technologies employed in the process. The use of proper statistical process control 

methods is also vital for assurance of the product quality. Usually, the value of quality 

characteristics is used to provide feedback on how processes may be improved. Statistical quality 

control consists of the following 



procedures: 

• Finished product is measured. 

• Sampling occurs for days or weeks. 

• Lot is either accepted or rejected based on the information from sample. 

Contrary to statistical quality control, statistical process control methods focus on 

identifying factors in process that cause variability in finished product, eliminating the effect of 

these factors before worse product is manufactured, and control charts give online feedback of 

information about process. Food quality control measures have continuously been improved 

since the 20th century, owing largely to the implementation of good practices, quality systems, 

and increased traceability in food production. Ever since microorganisms were discovered in our 

environment and linked to typhoid fever and other diseases that have plagued humanity, public 

health, authorities have been concerned with the accumulation of filth and foul odors in urban 

areas. The first early inspection systems based on sensory evaluations were legally enforced at 

the beginning of the 20th century. Initial bacteriological techniques to detect pathogenic bacteria 

in foods, such as shellfish, appeared soon after. From that point on, the food and beverage 

industry has applied stricter product inspection procedures and more and more effective 

production methods to conserve the freshness of natural raw materials. Today, the establishment 

of GMP and good hygienic practices (GHP) in many countries has significantly reduced the risk 

of spoilage and pathogenic microorganisms in modern food products. In addition to comply with 

national and international food regulations, food manufacturers are required to follow 

international quality standards, such as ISO as well as the HACCP system. In recent years, there 

has been an increasing focus on traceability in food production. This has followed public 

concerns arising from cases of food contaminations and the development of foods containing 

ingredients derived from genetically modified (GM) crops. In light of increasing need for food 

more rapid food testing, it became clear that the traditional microbiological detection and 

identification methods for food borne pathogens were no longer effective. Because, it was time 

consuming and laborious to perform, and was increasingly unable to meet the demands for rapid 

quality control. A rapid method is generally characterized as a test giving quicker results than the 

standard accepted method of isolation and biochemical and/or serological identification. 


