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ВВЕДЕНИЕ 

 
 

Практикум включает в себя сборник текстов и упражнений, 

предназначенных для аудиторной и самостоятельной работы студентов первого 

курса обучения по уровню основной образовательной программы – 

магистратура направления подготовки: 19.04.03. «Продукты питания 

животного происхождения» по дисциплине «Профессиональный иностранный 

язык».  

 Цель данного практикума – развитие навыков перевода аутентичной 

литературы по профессиональной тематике, накопление и усвоение 

лексического материала, необходимого как для чтения, так и для развития 

навыков устной речи, готовности к коммуникации на английском языке в 

рамках решения задач профессиональной деятельности. Упражнения 

направлены на формирование словарного запаса, преодоление трудностей 

перевода и приобретение разговорных навыков в рамках профессиональной 

тематики.  

Практикум состоит из двух разделов: 1. Юридические требования для 

производителей рыбных консервов. Система ХАССП для обеспечения 

безопасности пищевых продуктов из рыбных консервов 2. Определение 

качества рыбы. 

Тематика текстов подобрана в соответствии с требованиями к 

обязательному минимуму содержания дисциплины «Профессиональный 

иностранный язык» по направлению подготовки: 19.04.03. «Продукты питания 

животного происхождения 

Практикум рассчитан на 36 учебных часа  (18 занятий) и предназначен для 

изучения во 2 семестре 1 курса магистратуры. 

Практикум рассчитан на студентов, имеющих запас знаний за 

предшествующий период обучения (бакалавриат) и продолжающих изучение 

английского языка в ВУЗе. 
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Unit 1.   

Legal requirements for producers selling canned fish 

 

1. Pre-reading questions: 

What is canning?  

Why do we use canning? 

What food can be canned? 

 

2. Read and translate the text. Write out all unknown words into your vocabulary. 

Preface: review of the market for, and sources of, canned fish 

Canning is a well-established and traditional means of providing food which is 

stable at ambient temperatures, has long shelf life and in consequence is eminently 

suitable for world-wide distribution. Canned fish is exported from countries all over 

the world into the consumer markets of Europe and North America. The 

manufacturing of canned fish has provided, and continues to provide much-needed 

employment, individual incomes and the means for foreign currency exchange for 

developing countries, particularly in Southeast Asia, South America and the Indian 

Ocean.  

Within the past 20 years or so there have been noticeable changes within the 

canned fish industry. The increased emphasis on food safety has given rise to better 

understanding of the process of heat sterilisation,  together with ever-sophisticated 

equipment providing the means to measure that sterilisation;  the introduction of the 

ISO 9000 Standard has led to the better organisation of Quality Management Systems 

in which responsibilities are better defined and understood; modern processing 

equipment with microprocessor control has provided the better regulation of 

temperatures and pressures during thermal processing; and the widespread adoption 

of HACCP systems has allowed companies to identify and concentrate their efforts 

on those matters contributing to product safety. The changes that have occurred 

within the industry have also been due to long-term pressure from the retail and 

trading companies who provide audit of, and technical help to, their suppliers in order 

to ensure that food provided to their customers is safe. In recent years we have seen 

the introduction of numerous industry-led standards such as the International Food 

Standard or the British Retail Consortium Standard the requirements of which 

manufacturing companies are required to meet if they wish to supply to the major 

purchasing organisations in Europe or North America. The introduction of new 

legislation has also taken place particularly within Europe. The three basic food 

hygiene regulations are: 

_ 852/2004 on the hygiene of foodstuffs; 

_ 853/2004 laying down specific rules for food of animal origin; and 
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- 854/2004 laying down the specific rules for the organisation of official controls on 

animal products intended for human consumption.  

Food business operators are effectively required to put in place, implement and 

maintain a permanent procedure, or procedures, based on HACCP principles. Canned 

fish is seen as intrinsically healthy, convenient and tasty. The UK market for canned 

fish is currently worth some £474 million at retail, equivalent to 108 624 tonnes. 

Standard tuna products at 55% comprise the largest sector of this market, canned 

salmon is second with 20%, and the oily fish, sardines, mackerels and pilchards 

together comprise 13.8%. Added value tuna products now account for 5% of the 

canned fish category and have been a key driver for growth in recent years.  

Product innovation has been instrumental in providing new products launched to 

meet incremental consumer needs identified through consumer research. 

 

3. Translate into Russian the following words and expressions from the text. 

Learn them by heart: 

at ambient temperature 

long shelf life 

world-wide distribution 

all over the world 

the consumer market 

to provide much-needed employment 

foreign currency exchange 

canned fish industry 

ever-sophisticated equipment 

the widespread adoption 

numerous industry-led standards 

Standard tuna products 

canned salmon 

the oily fish 

 sardine  

mackerel 

pilchard 

a key driver for growth 

4. Make up your own sentences with the words listed above. 

 

5. Answer the questions on the text: 

- Can you explain what canning is? 

- Where is canned fish exported? 
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- What noticeable changes have been there within the canned fish industry 

within the past 20 years? 

- What do you know about HACCP principles? 

- What is the main message of the text? 

 

6. Sum up the text and try to retell it. 

 

1. Read and translate the text. Write out all unknown words into your 

vocabulary. 

THE HACCP PRINCIPLES 

HACCP is a system which identifies specific hazard(s) (i.e. any biological, 

chemical or physical property that adversely affects the safety of the food) and 

specifies measures for their control. The system consists of the following seven 

principles. 

 Principle 1.  Conduct a hazard analysis. Prepare a flow diagram of the steps in 

the process. Identify and list the hazards together with their causes/sources, conduct 

a hazard analysis to determine if the hazards are significant for food safety and 

specify the control measures. 

Principle 2.  Determine the critical control points (CCPs). A decision tree can be 

used. 

Principle 3.  Establish critical limit(s) which must be met to ensure that each 

CCP is under control. 

Principle 4.  Establish a system to monitor control of the CCP by scheduled 

testing or observations. 

Principle 5. Establish the corrective action to be taken when monitoring 

indicates that a particular CCP is not under control or is moving out of control. 

Principle 6.  Establish procedures for verification to confirm that the HACCP 

system is working effectively; this should also include validation and review 

activities. 

Principle 7.  Establish documentation concerning all procedures and records 

appropriate to these principles and their application. 

 

2. Translate into Russian the following words and expressions from the text. 

Learn them by heart: 

specific hazard(s) 

to conduct 

causes/sources 

to determine 
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the control measures 

scheduled testing or observation 

 procedure for verification  

validation 

application 

 

3. Answer the questions on the text: 

- What kind of system is HACCP? 

- What its principles can you name? 

 

4. Sum up the text and try to retell it. 

 

 

1. Read and translate the text. Write out all unknown words into your vocabulary. 

PREREQUISITE PROGRAMMES 

Within any food operation, there will be many hazards or sources of 

contamination that are of a ‘generic’ or site-wide nature; i.e., they may occur at many 

steps of the process and are not specific to a particular process step, e.g. 

environmental conditions. The control of these ‘day-to-day’ potential hazards is 

normally part of good manufacturing practice or good hygiene practice; i.e., they are 

a pre-requirement to HACCP and they should be in place to underpin the HACCP 

system. The term ‘prerequisite programmes’ has found widespread use to describe 

these measures that provide the basic environmental and operating conditions that are 

necessary for the production of safe and wholesome foods. Loss of control could 

result in a low-risk safety issue, an economic issue or a quality defect. The PRPs 

cover three key areas, namely the premises, personnel and raw materials/product. 

Typical examples include: 

Premises 

- Building design location construction and maintenance; 

- Layout to ensure appropriate flows for personnel, product/raw materials and 

waste; 

- Good hygienic design, construction and installation of equipment; 

-  Planned preventative maintenance and calibration schedules; 

-  Cleaning schedules and procedures for equipment, premises and external 

areas; 

- Pest control programme; 

-  Control of chemicals (e.g. cleaning chemicals, solvents, inks and 

lubricants); 
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-  Provision and maintenance of appropriate services (e.g. water, steam, ice 

and air); 

-  Appropriate lighting and ventilation; 

-  Control of glass and hard brittle plastic and other foreign bodies; 

- Programme of internal audits (e.g. house keeping and inspections against 

glass and hard brittle 

plastic registers); 

- Temperature-controlled storage/despatch and production areas (where 

appropriate); and 

-  Waste management. 

Personnel 

-  Personal hygiene and appropriate behaviour procedures, including rules for 

protective clothing, jewellery, eating, smoking and hand washing – these rules should 

apply to both staff and visitors to the premises; 

- Appropriate medical control of food handlers, visitors and contractors – these 

rules should include medical screening and sickness reporting; 

- Use of suitable waterproof dressings for cuts and wounds; 

- Effective laundering of protective clothing; 

- Specific procedures for the wearing of gloves (where relevant); 

- Appropriate training programmes and procedures for personnel; 

- Appropriate personal hygiene facilities should be provided (e.g. toilets, locker 

rooms, changing areas and hand washing). 

Raw materials/product 

- Effective procedures for supplier approval and control; 

-  Agreed specifications for raw materials, including packaging; 

- Raw materials and finished products should be stored and delivered under 

clean conditions; 

- Materials and products should be recorded in a system that provides 

traceability and allows rapid and accurate recall; 

- Procedures for the control of non-conforming product (e.g. quarantine, 

rework and disposal); 

- Specifications for finished products; 

-  Labelling: Clear product information and customer/consumer instructions 

provided as appropriate; 

-  Customer/consumer complaints procedures; and 

- Transportation procedures for raw materials and finished product – ensuring 

transport under controlled temperature conditions, where appropriate. 
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Further useful guidance may be found in relevant Codex documents, 

legislation, codes of practice and sector-specific industry guides. 

The PRPs provide a solid foundation on which the HACCP system can be based 

and thus are normally expected to be in place before the HACCP plan is developed. 

PRPs will need to be documented, and records should be maintained. This should 

also include evidence of their effectiveness. 

 

2. Translate into Russian the following words and expressions from the 

text. Learn them by heart: 

сontamination 

site-wide nature 

wholesome food 

design location construction 

 maintenance 

raw material 

waste 

construction and installation of equipment 

planned preventative maintenance 

calibration schedules 

 

3. Make up your own sentences with the words listed above. 

 

5. Answer the questions on the text: 

- What is prerequisite programmes? 

- What the PRPs three key areas do you know? Give their examples. 

 

6.  Sum up the text and try to retell it. 

 

1. Read and translate the text. Write out all unknown words into your vocabulary. 

ISO 22000 

ISO 22000 aims to harmonise, on a global level, the requirements for food 

safety management for operations from all parts of the food chain (ISO, 2005a). It 

has been developed as an auditable standard for the food industry and combines the 

need for interactive communication, system management, PRPs and HACCP 

principles. It has been aligned with ISO 9001 and integrates application steps and the 

principles of HACCP as defined by Codex Alimentarius. Food operations working to 

the requirements of ISO 22000 will need to determine how identified hazards will be 

managed by PRPs, operational prerequisites or CCPs. ISO have prepared a Technical 
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Specification 22004 (ISO, 2005b) that gives guidance on the application of ISO 

22000 to assist individual food operations with the implementation of the Standard. A 

further guide document has been prepared by ISO/ITC (2007) to aid small and 

medium enterprises in both developed and developing countries. This guide takes the 

form of a checklist and could be useful during a gap analysis exercise. 

2. Sum up the text and try to retell it. 

 

1. Read and conclusions the text. Write out all unknown words into your 

vocabulary. 

CONCLUSIONS 

HACCP is a management tool that provides a more structured approach to the 

control of identified hazards than that achievable by traditional inspection and quality 

control procedures. It has the potential to identify areas of concern where failure has 

not yet been experienced and is therefore particularly useful for new operations.  

By using an HACCP system, control is transferred from end product testing (i.e. 

testing for failure) into the design and manufacturing of foods (i.e. preventing 

failure). There will, however, always be a need for some end product testing, 

particularly for verification purposes. Much of the effectiveness of HACCP is 

achieved through the use of a multi-disciplinary team of specialists. The team should 

have skills from relevant areas, e.g. microbiology, food science, production, quality 

assurance, food technology and food engineering. 

HACCP is a powerful system which can be applied to a wide range of simple 

and complex operations and is not restricted to large manufacturers. Although in this 

chapter we have focused particularly on fish-canning operations, HACCP can be used 

to assure food safety at all stages of the food chain. 

 

2. Sum up the text and try to retell it. 

 

1. Read and translate the text. Write out all unknown words into your vocabulary. 

GENERAL FOOD LAW 

Despite the agreement of many product and subject-specific EU food controls, 

until 2002 there was no EU instrument that laid down broad principles governing 

food and feed in general and their safety in particular. To fulfil this need, and because 

a number of different concepts, principles and procedures had been included in pre-

existing national food laws, Council Regulation (EC) No.178/2002 (European Union, 

2002a), laying down the general principles and requirements of food law, was 
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adopted. This instrument also established a body charged with undertaking risk 

assessmentknown as the European Food Safety Authority (EFSA). 

Under Council Regulation 178/2002, food must not be placed on the market if it 

is unsafe. Food is deemed to be ‘unsafe’ if it is considered to be: 

- Injurious to health; or 

- Unfit for human consumption. 

In deciding whether or not food is ‘unsafe’, it is necessary to take into account: 

- The normal conditions of use of the food by the consumer and at each stage of 

production, processing and distribution; and 

- The information provided to the consumer, including information on the label or 

other information generally available to the consumer concerning the avoidance of 

specific adverse health effects from a particular food or category of foods. 

In determining whether a food is ‘injurious to health’, the Regulation goes on to 

say that it is necessary to consider: 

- Not only the probable immediate and/or short-term and/or long-term effects of that 

food on the health of the person consuming it, but also on subsequent generations; 

- The probable cumulative toxic effects; and 

- The particular health sensitivities of a specific category of consumers where the 

food is intended for that category of consumers. 

Furthermore, food business operators at all stages of production, processing and 

distribution must ensure that foods satisfy the requirements of food law which are 

relevant to their activities and must verify that such requirements are met. 

Whilst the general food safety requirements would, in almost all respects, have 

been preceded by earlier national legislation in each EU Member State, the 

Regulation did introduce more novel requirements for traceability and for the 

withdrawal and/or recall of unsafe food. Specifically, the Regulation requires that the 

traceability of food and any other substance intended to be, or expected to be, 

incorporated into a food to be established at all stages of production, processing and 

distribution. 

Although at first reading this may appear to be onerous, in fact it is a simple 

requirement for food business operators to be able to identify any person who has 

supplied them with a food or any substance intended to be, or expected to be 

incorporated into a food or feed. Similarly, food business operators must be able to 



13 

 

identify businesses (but not, crucially, the ultimate consumer) to which they have 

supplied their products. In each case, this information must be made available to the 

competent authorities on demand. 

The requirement thus falls far short of requiring full internal traceability, 

whereby it would be necessary to identify which consignments and deliveries of raw 

materials and ingredients had been incorporated into what batches of finished food. 

The second new responsibility placed on food business operators by Council 

Regulation 178/2002 was for those who consider or have reason to believe that a food 

which they have imported, produced, processed, manufactured or distributed is not in 

compliance with the food safety requirements. In such cases, where the food has left 

the immediate control of that food business operator, the food business operator must 

immediately initiate procedures to withdraw the food from the market and inform the 

competent authorities. Where the product may have reached the consumer, the 

operator must effectively and accurately inform the consumers of the reason for its 

withdrawal and, if other measures are not sufficient to protect public health, recall 

from consumers products already supplied to them. 

One such case in 2007 involved the withdrawal of canned fish liver containing 

very high levels of dioxins and in particular dioxin-like polychlorinated biphenyls 

(PCBs). Although no maximum level had then been established for these substances 

in fish liver and processed products thereof, the concerned competent authorities 

prohibited the marketing of the products because they were deemed to be unsafe. 

2. Sum up the text and try to retell it. 

 

1. Read and translate the text. Write out all unknown words into your vocabulary. 

PRODUCT-SPECIFIC CONTROLS 

In its earliest years, the then European Economic Community comprised a much 

smaller and arguably more coherent group of six nations. At that time, a key 

objective of food law was to reach Community-wide agreement on the composition 

and labelling of a wide range of internationally traded foodstuffs. 

As the Community enlarged, however, the food-processing industries and the 

culinary traditions of the various Member States became ever more varied. As a 

consequence, it became much harder to reach agreement on compositional and 

related controls governing the production and marketing of particular types of food. 
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In the face of such difficulties and in the wake of an important judgement of the 

European Court of Justice in the Cassis de Dijon (European Court of Justice, 1979) 

case, a new approach became necessary. 

In 1982, therefore, the European Commission (in effect the civil service of the 

EU) abandoned further plans to harmonise food standards in this way. Instead it 

suggested that, as a general principle, products legally manufactured and marketed in 

one Member State should, provided they were properly and informatively labelled, be 

capable of being traded freely across the EU. 

Initially, the new approach was largely forward looking. Although, since then, 

there have been initiatives designed to modernise and simplify earlier controls, 

notably as part of the Simplification of the Internal Market (SLIM) (SLIM, 1996) 

Programme, a number of compositional standards remain in place, including those 

controlling preserved sardines and sardine-type products and separately canned tuna 

and bonito. 

Both were developed under Regulation (EEC) No. 3796/81 (European Union, 

1981) on the common organisation of the market in fishery products, which allows 

for Community-wide marketing standards for fishery products to be developed, 

particularly to ensure that products of unsatisfactory quality are marketed as well as 

to facilitate trade based on fair competition. 

Council Regulation (EEC) No. 2136/89 (European Union, 1989c) as amended 

by Commission Regulation (EC) No. 1181/2003 (European Union, 2003b) defines 

the standards governing the marketing of preserved sardines and the trade 

descriptions for preserved sardines and preserved sardine-type products marketed in 

the EU. 

Only products covered by CN codes 1604 13 11, 1604 13 19 and ex 1604 20 50, 

prepared exclusively from fish of the species Sardina pilchardusWalbaum, pre-

packaged with any appropriate covering medium in a hermetically sealed container 

and sterilised may be marketed as preserved sardines. 

The Regulations prescribe and define the presentations in which preserved 

sardines may be marketed (‘sardines’, ‘sardines without bones’, ‘sardines without 

skin or bones’, ‘sardine fillets’, ‘sardine trunks’ or any other form clearly distinct 

from these), names for certain covering media, quality criteria and labelling 

requirements. 

The 2003 amendment was designed to ensure that the labelling of preserved 

products marketed and presented in the same way as preserved sardines made a clear 

distinction between the two, so that consumers would not be misled. 

The definition of sardine-type products was those marketed and presented in the 

same way as preserved sardines and prepared from fish of the following species: 
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(a) Sardinops melanosticus, S. neopilchardus, S. ocellatus, S. sagax and S. caeryleus; 

(b) Sardinella aurita, S. brasiliensis, S. maderensis, S. longiceps and S. gibbosa; 

(c) Clupea harengus; 

(d) Sprattus sprattus; 

(e) Hyperlophus vittatus; 

(f) Nematalosa vlaminghi; 

(g) Etrumeus teres; 

(h) Ethmidium maculatum; 

(i) Engraulis anchoita, E. mordax and E. ringens; and 

(j) Opisthonema oglinum. 

The name ‘sardines’ can be used only in the marketing of preserved sardine-type 

products if it is in combination with one of the above scientific names of the species. 

Common names not including the word ‘sardines’ may continue to be used for the 

marketing of sardine-type products in compliance with the food-labelling directive. 

A second such Regulation, Council Regulation (EEC) No. 1536/92 (European Union, 

1992), defines the standard governing the marketing of preserved tuna and bonito in 

the EU. 

The trade descriptions tuna and bonito are reserved for products falling within the 

following CN codes: 

Tuna: CN codes 1604 14 10 and ex 1604 20 70; and 

_ Bonito: CN codes 1604 14 90, ex 1604 20 50, 1604 19 30, ex 1604 20 70, ex 1604 

19 99 and ex 1604 20 90 and prepared exclusively from fish of one of the following 

genera: 

Tuna 

– Species of the genus Thunnus 

(a) Albacore or long-finned tuna (Thunnus alalunga) 

(b) Yellowfin tuna (T. (neothunnus) albacores) 

(c) Bluefin tuna (T. thynnus) 

(d) Bigeye tuna (T. (parathunnus) obesus) 

(e) Other species of the genus Thunnus. 

– Skipjack or stripe-bellied tuna 

(Euthynnus (Katsuwonus) pelamis). 

Bonito 

– Species of the genus Sarda 

(a) Atlantic bonito (Sarda sarda) 

(b) Pacific bonito (S. chiliensis) 

(c) Oriental bonito (S. orientalis) 

(d) Other species of the genus Sarda. 
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– Species of the genus Euthynnus, with the exception of the species E. (Katsuwonus) 

pelamis 

(a) Atlantic little tuna (E. alleteratus) 

(b) Eastern little tuna (E. affinis) 

(c) Black skipjack (E. lineatus) 

(d) Other species of the genus Euthynnus. 

– Species of the genus Auxis 

(a) Frigate mackerel (Auxis thazard) 

(b) A. rochei. 

The Regulations prescribe the presentation in which tuna and bonito may be 

marketed and the description of the presentation to accompany ‘tuna’ or ‘bonito’ in 

the name of the food (i.e.solid [declaration optional], chunks, fillets, flakes, 

grated/shredded tuna and any other form of presentation clearly identified in the 

product’s name). 

The conditions for the use of covering media, to be declared as part of the 

product’s name, are laid down. For example, the word ‘natural’ may be used only for 

media using the liquid exuding from the fish during cooking as the covering medium, 

a saline solution or water, possibly with the addition of herbs, spices or flavourings. 

In addition, the proportion by weight of fish in the container after sterilisation relative 

to the net weight must be at least 70%. 

The word ‘natural’ may be used only to describe a preserved tuna or bonito 

product as a whole when the ‘natural’ criteria for the covering medium are met and 

the product is presented in ‘solid’ form, as ‘chunks’ or as ‘fillets’. 

Where the covering medium is not described as ‘natural’, the proportion by weight of 

fish in the container after sterilisation relative to the net weight must be at least 65%, 

but only at least 25% in the case of forms of presentation other than as solid, chunks, 

fillets, flakes or grated/shredded tuna. 

 

2. Sum up the text and try to retell it. 

 

1. Read and translate the text. Write out all unknown words into your 

vocabulary. 

HYGIENE RULES 

EC hygiene legislation was consolidated and simplified in 2004 through a series 

of regulations, the most important of which are: 

- Regulation (EC) No. 852/2004 (European Union, 2004a) on the hygiene of 

foodstuffs; 
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- Regulation (EC) No. 853/2004 (European Union, 2004b) laying down specific 

hygiene rules for foods of animal origin; 

- Regulation (EC) No. 854/2004 (European Union, 2004c) laying down specific rules 

for the organisation of official controls on products of animal origin intended for 

human consumption; and 

- Regulation (EC) No. 882/2004 (European Union, 2004d) on official controls 

performed to ensure the verification of compliance with feed and food law, animal 

health and animal welfare rules. 

The overall aim was to create a single, transparent hygiene policy applicable to 

all food and all food operators, together with effective instruments to manage food 

safety and potential food crises, throughout the food chain. 

The revised rules are based on the following key measures: 

- Implementation of a ‘farm to table’ approach; 

-  Introduction of a ‘hazard analysis and critical control points’ (HACCP) system in 

all food sectors, except the primary sector; 

-  Registration or approval of certain food establishments; and 

-  Development of guides to good practice for hygiene and the application of HACCP 

principles. 

Under Regulation (EC) No. 852/2004, food business operators must, as 

appropriate, adopt the following specific hygiene measures: 

- Compliance with microbiological criteria for foodstuffs: since developed as 

Commission Regulation (EC) No. 2073/2005 (European Union, 2005c); 

- Procedures necessary to meet targets set to achieve the objectives of the Regulation; 

- Compliance with temperature control requirements; 

- Maintenance of the cold chain; and 

- Sampling and analysis. 

The food business operators must also put in place, implement and maintain a 

permanent procedure based on HACCP principles. This applies to food business 

operators carrying out any stage of production, processing and distribution of food 

after primary production and associated operations. 

The Regulation also puts in place requirements for food premises, food 

preparation rooms, movable and/or temporary premises, transport, equipment, food 

waste, water supply, personal hygiene, foodstuffs, wrapping and packing of 

foodstuffs, heat treatment and training. 

Specifically, the following applies in relation to heat treatment of food placed on 

the market in hermetically sealed containers: 
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- Any heat treatment is to raise every part of the product to a given temperature for a 

given period of time and to prevent the product from becoming contaminated during 

the process; 

- Food business operators must check regularly the main relevant parameters 

(particularly temperature, pressure, sealing and microbiology), including the use of 

automatic devices; and 

- The process used should conform to an internationally recognised standard (e.g. for 

pasteurisation,  ultra high temperature or sterilisation). 

Regulation (EC) No. 853/2004 lays down supplementary specific rules on the 

hygiene of food of animal origin for food business operators involved in these 

sectors. It is important to appreciate that these are additional to the rules laid down in 

Regulation (EC) No. 852/2004, not replacements for them, and that the Regulation 

applies to unprocessed and processed products of animal origin. 

Products of animal origin mean: 

- Food of animal origin, including honey and blood; 

- Live bivalve molluscs, live echinoderms, live tunicates and live marine gastropods 

intended for human consumption; and 

- Other animals destined to be prepared with a view to being supplied live to the final 

consumer. 

Establishments handling products of animal origin, including those involved in 

the production of fishery products, can operate only if a competent authority has 

approved them. The exceptions are establishments carrying out only: 

- Primary production; 

- Transport operations; 

- The storage of products not requiring temperature-controlled conditions; or 

-         Retail operations other than those to which the Regulation otherwise applies. 

EC guidance (European Commission, 2006) includes a non-exhaustive list of 

‘unprocessed products of animal origin’ including fresh fishery products, live bivalve 

molluscs, live echinoderms, live tunicates and live marine gastropods. 

‘Fresh’ with regard to fishery products means unprocessed fishery products, 

whether whole or prepared, including products purchased in a vacuum or in a 

modified atmosphere that have not undergone any treatment to ensure preservation 

other than chilling. Similarly, a non-exhaustive list of ‘processed products of animal 

origin’ is accompanied by an explanation that these are obtained by submitting raw 

materials to a process, such as heating, smoking, curing, maturing, drying or 

marinating, which leads to a substantial alteration of the initial product. 

Most importantly, however, the Regulation does not extend to foods containing both 

products of plant origin and processed products of animal origin, although clearly the 
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products of animal origin used to prepare such foods must be obtained and handled in 

accordance with Regulation (EC) No.853/2004. 

Food business operators must not use any substance other than potable water or, 

when Regulation (EC) No. 852/2004 or 853/2004 permits its use, clean water to 

remove surface contamination from products of animal origin, unless use of that 

substance has been approved. At present no such substances have been authorised. 

Food business operators may place products of animal origin manufactured in the 

Community on the market only if they have been prepared and handled exclusively in 

establishments: 

(a) That meet the requirements of Regulations (EC) No. 852/2004, and 853/2004, as 

appropriate,and other relevant requirements of food law; and 

(b) That the competent authority has registered or, where required, approved. 

 

2. Sum up the text and try to retell it. 

 

1. Read and translate the text. Write out all unknown words into your 

vocabulary. 

MICROBIOLOGICAL CRITERIA 

Commission Regulation (EC) No. 2073/2005 on microbiological criteria for 

foodstuffs applies to all food businesses involved in food production, processing and 

distribution including retail. Two types of microbiological criteria are laid down: 

- A food safety criterion defines the acceptability of a product or a batch of foodstuff 

placed on the market and 

- A process hygiene criterion which indicates the acceptable functioning of the 

production process. 

This type of criterion is not applicable to products placed on the market. Rather, 

it sets a level of contamination which, if exceeded, requires corrective actions in 

order to maintain the hygiene of the processing in compliance with food law. 

The food safety criteria set down in the Regulation include two criteria for 

fishery products set out in Table 1.1. 

Results from histamine in fishery products from fish species associated with a high 

amount of histidine are satisfactory if: 

- The mean value observed is less than or equal to m; 

- A maximum of c/n values observed are between m and M; 

- No values observed exceed the limit of M. 

Results are unsatisfactory if the mean value observed exceeds m, or more than 

c/n values are between m and M, or one or more values observed are greater than M. 
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No process hygiene criteria are laid down for fishery products, other than for cooked 

crustaceans and molluscan shellfish, such as oysters, clams and winkles. 

 

 
2. Sum up the text and try to retell it. 

 

1. Read and translate the text. Write out all unknown words into your 

vocabulary. 

FOOD CONTACT MATERIALS 

Regulation (EC) No. 1935/2004 (European Union, 2004e) on materials and 

articles intended to come into contact with food is generally termed the ‘Framework’ 

Directive on food contact materials. The regulation applies to materials and articles 

which are intended to be brought into contact with food and thus includes cans, glass 

jars and lids, as well as other equipment with which food may come into contact with 

during its processing.  

Although the Regulation provides for specific rules to be developed for 

particular groups of materials and articles, including glass and metals and alloys, 

specific measures have so far been agreed only for ceramics, plastics and regenerated 

cellulose and the epoxy derivatives 2,2-bis(4-hydroxyphenyl) propane bis(2,3-

epoxypropyl) ether (BADGE), bis(hydroxyphenyl) methane bis(2,3-epoxypropyl) 

ethers (BFDGE) and novolac glycidyl ethers (NOGE). 

Under the Framework Directive, the traceability of materials and articles must 

be established at all stages in order to facilitate control, the recall of defective 

products, consumer information and the attribution of responsibility. Fish canners 

must, therefore, have in place systems and procedures to identify the businesses from 

which materials and articles have been purchased and, where appropriate, the 

substances or products they have supplied. Generally, materials and articles must be 
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manufactured in compliance with good manufacturing practice so that, under normal 

or foreseeable conditions of use, they do not transfer their constituents to food in 

quantities which could: 

- Endanger human health; 

- Bring about an unacceptable change in the composition of the food; or 

- Bring about a deterioration in the organoleptic characteristics of the food. 

 

2. Sum up the text and try to retell it. 

 

1. Read and translate the text. Write out all unknown words into your 

vocabulary. 

ADDITIVES 

The principal EC controls on additives are: 

- European Parliament and Council Directive 94/36/EC (European Union, 1994a) on 

colours for use in foodstuffs (European Parliament and Council Directive, 1995); 

- European Parliament and Council Directive 95/2/EC (European Union, 2002d) on 

food additives other than colours and sweeteners; and 

- European Parliament and Council Directive 94/35/EC (European Union, 1994b) on 

sweeteners for use in foodstuffs. All as amended. 

Each Directive was developed under Council Directive 89/107/EEC (European 

Union, 1989a) concerning food additives authorised for use in foodstuffs intended for 

human consumption. This is generally referred to as the ‘Framework Directive’ on 

food additives. It provides that additives may be used only if they perform a useful 

purpose, are safe and do not mislead the consumer. Fish, molluscs and crustaceans, as 

well as their preparations, but not including prepared meals containing these 

ingredients, must not contain added colours unless specifically provided for 

elsewhere in the Regulations, other than by carry over (whereby an additive is present 

in a compound food only having been carried over from one of its ingredients where 

the additive is permitted). Amongst the specific provisions are that E514 (Brown FK) 

is specifically permitted in kippers at up to 20 mg/kg and E160b (Annatto, Bixin and 

Norbixin) can be used in smoked fish at up to 10 mg/kg. 

Furthermore, fish paste and crustacean paste, pre-cooked or cooked crustaceans, 

salmon substitutes, surimi, fish roe and smoked fish may contain further permitted 

colours subject to specific maximum levels that apply to their use singly or in 

combination. Preservatives and certain other additives are specifically controlled in 

relevant products as shown in Table 1.5. 
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Legal requirements for producers selling canned fish into Europe 

 
Finally, the following sweeteners are permitted in sweet–sour preserves and semi-

preserves of fish and marinades of fish, crustaceans and molluscs, as shown in Table 

1.6. 

 
2. Sum up the text and try to retell it. 

 

1. Read and translate the text. Write out all unknown words into your 

vocabulary. 

FLAVOURINGS 

Flavourings are not currently controlled by positive lists of the type adopted for 

most other classes of food additives. However, flavouring substances authorised for 

use in or on foodstuffs have been listed by the European Commission in a register of 

about 2700 substances adopted as Commission Decision 1999/217/EC (European 

Union, 1999). The registered substances are being evaluated in turn by the European 

Food Safety Authority (the expert body which advises the European Commission on 

risk assessment) according to a programme which is still under way. 
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Meanwhile, Regulation (EC) No. 2065/2003 (European Union, 2003c) of 10 

November 2003 on smoke flavourings lays down a Community procedure for the 

evaluation and authorisation of primary smoke condensates and primary tar fractions 

for use as such in or on foods or in the production of derived smoke flavourings for 

use in or on foods. The Regulation also lays down the Community procedure for the 

establishment of a list of primary smoke condensates and primary tar fractions 

authorised to the exclusion of all others in the Community and their conditions of use 

in or on foodstuffs. 

 

2. Sum up the text and try to retell it. 

 

1. Read and translate the text. Write out all unknown words into your 

vocabulary. 

PESTICIDES 

Council Directive 91/414/EEC (European Union, 1991) on plant protection 

products provides for the establishment of a list of plant protection products that in 

due course will be permitted to the exclusion of all others. In each case, the 

substances will have been evaluated by the European Food Safety Authority, and 

found to be safe in use from both a public health and an environmental viewpoint. 

Regulation (EC) No. 396/2005 (European Union, 2005a) on maximum residue levels 

(MRLs) of pesticides in or on food and feed of plant and animal origin put in place a 

new regulatory regime at EU level from September 2008. 

Once fully developed, a series of annexes will set out the following: 

Annex I Products or groups of products for which no specific MRLs have been 

established, unless the active substance is listed as exempt at Annex IV. In these 

cases typically a default MRL of 0.01 mg/kg applies; 

Annex II EC definitive MRLs; 

Annex III EC temporary MRLs; and 

Annex IV Exempt active substances. 

Whilst there are no MRLs set for fish and similar products, MRLs for certain 

other ingredients of prepared fish products would need to comply with the relevant 

MRLs. 
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2. Sum up the text and try to retell it. 

 

1. Read and translate the text. Write out all unknown words into your 

vocabulary. 

 
VETERINARY MEDICINAL PRODUCTS 

Council Regulation (EEC) No. 2377/90 (European Union, 1990a) lays down a 

Community procedure for the establishment of residue limits of veterinary medicinal 

products in foodstuffs of animal origin.  

The Regulations bans the sale for human consumption of any animal product 

which contains an unauthorised substance or an authorised substance exceeding the 

relevant MRL. Residues of many pharmacologically active substances are controlled 

in fish, normally by specifying, in each case, the pharmacologically active substance, 

marker residue, animal species, MRLs, target tissues and any other provisions. 
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Unit 2. 

FISH QUALITY 

 

1. Read and translate the text. Write out all unknown words into your vocabulary. 

 

INTRODUCTION 

The quality of the raw material is the key factor which governs the final product 

quality. This applies as much to canned fish as to any other food commodity. The 

quality parameters of fish and shellfish used in the canning industry are well 

understood. Assessment of the quality parameters is possible using both organoleptic 

and analytical methods in the laboratory and the chemical and microbiological testing 

are dealt with in other sections of this book. In this section, we will consider the 

origins of the raw material and the standards generally considered when sourcing and 

buying fish and shellfish for canning. 

 

IMPORTANT FISH SPECIES 

The main fish species to be considered for canning are the oily fish listed in Table 

5.1. 

Salmon 

Canned salmon comes in two basic forms: sockeye or red salmon, and chum or 

pink salmon. The pink salmon is less expensive, milder in taste and good for dishes 

where the salmon’s colour and taste is not quite as important, such as soups, 

casseroles and sandwich spreads. Red salmon is used for cold salads where 

appearance is important. 

Sockeye salmon are the preferred species for canning due to the rich orange-red 

colour of their flesh. Today, however, more than half of the sockeye salmon catch is 

sold frozen rather than canned. Canned sockeye salmon is marketed primarily in the 

United Kingdom and the United States while most frozen sockeye salmon is 

purchased by Japan. When smoked, Sockeye has a stronger flavor and firmer texture 

than Coho salmon. Sockeye salmon roe is also valuable. It is salted and marketed in 

Japan. 

Carotenoids give salmon flesh its ‘red’ colour. Carotenoids are part of a larger 

family of organic chemicals which includes alpha-carotene, beta-carotene, carotene 

and Vitamin A. Those carotenes are found in vegetables such as carrots, beets and 

bell peppers. The carotenoid in salmon is astaxanthin. It is an antioxidant that is ten 

times more powerful than other carotenoids. To be fair, wild salmons have eight 

times more astaxanthin than farm raised. This seems to be a nutritional and 
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husbandry issue, not the salmon or species; however, the amount of Omega-3 fatty 

acids seems to be about the same. 

In 2003, the legal firm of Smith & Lowney instigated, for their clients, a lawsuit 

for the improper labelling of salmon against three corporate supermarket chains. 

Technically, the FDA has ruled that 

 

Table 5.1 Fish species used for canning. 

Tuna 

Albacore Thunnus alalunga or T. germo 

Bigeye Thunnus obesus or Para thunnus mebachi 

Yellowfin Thunnus thynnus 

Blackfin Thunnus atlanticus 

Skipjack Thunnus albacares or Katsuwonus pelamis 

Longtailed (Northern bluefin) Thunnus tonggol 

Oriental Thunnus orientalis 

Little tunny Euthynnus alletteratus 

Black skipjack Euthynnus lineatus 

Little tuna or Kawakawa Euthynnus yaito or E. affinis 

Bonitos 

Atlantic Sarda sarda 

Pacific Sarda chiliensis or S. lineolata 

Tropical Atlantic, Pacific and Sarda orientalis 

Indian Oceans 

Amberjacks/Yellowtails Cololabis saira 

Salmon Pacific 

Chinook/King Onchorhynchus tschawytscha 

Chum Onchorhynchus keta 

Coho Onchorhynchus kisutch 

Pink/Humpback Onchorhynchus gorbuscha 

Red/Sockeye Onchorhynchus nerka 

Mackerel Atlantic Scomber scombrus 

Chub Mackerel/Pacific Scomber japonicus 

Herring Atlantic Clupea harengus 

Herring Pacific Clupea pallasii 

Sprats Sprattus sprattus 

Pilchards Europe/Atlantic Sardina pilchardus 

Californian Pilchard Sardinops caerulea 

Chilean Pilchard Sardinops sagax 
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Japanese Pilchard Sardinops melanostica 

South African Pilchard Sardinops ocellata 

Anchovy Atlantic Engraulis encrasicholus 

N. Pacific Anchovy Engraulis mordax 

S. Pacific Anchovy Engraulis ringens 

Japanese Anchovy Engraulis japonica 

Sardines 

Mediterranean, Atlantic Sardina pilchardus 

Pacific sardine Sardinops caerulea 

Japanese pilchard Sardinops melanostica 

Picton herring/(Australia) Sardinops neopilchardus 

Atlantic saury Scomberesox saurus 

Saury pike Scomberesox forsteri 

Brisling (Scandinavian) Sprattus sprattus 

Sild (Scandinavian) Clupea harengus 

 

astaxanthin is a colour additive. As such, although astaxanthin works as a powerful 

antioxidant, because it provides colour to ‘food stuffs’ it is to be labelled as a ‘colour 

additive’. Chinooks are the largest and the top-of-the-line among Pacific salmon. 

They are also called Kings. Chinooks have characteristic black lips. Chinooks are 

harvested from March to October from central California to the Yukon River in 

Alaska and in Canada, primarily by trawlers but also by seiners and gill-netters. 

Canneries are able to purchase salmon in pristine condition, fresh from the fishing 

boat. 

Omega-3 fatty acids protect against heart disease, in part by lowering blood 

pressure and reducing triglyceride levels. Fish is the primary source of omega-3 fatty 

acids in our diets. 

Shellfish 

Shellfish including molluscs and crustaceans as well as fish roe are also 

preserved by thermal processing in cans or glass jars. Some of these are listed in the 

following table: 

Scallops Clams 

Squid Crab 

Cockles Lobster 

Mussels Caviar 

Shrimp Cod roe 

Oysters 
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2. Sum up the text and try to retell it. 

 

1. Read and translate the text. Write out all unknown words into your 

vocabulary. 

POLLUTION ASPECTS 

Toxic chemicals that contaminate fish have been, and continue to be, put into 

our environment from manufacturing, agricultural and energy-generating activities. 

Coal-burning power plants release mercury into the air, and it falls into our 

waterways. Pesticides, such as DDT and chlordane, travel far and wide on air and 

water currents. Many of these contaminants persist in the environment for years. It is 

the same from ancient Mediterranean towns to big city docks in Asia, America’s Gulf 

ports or harbours in seemingly pristine Arctic waters. Industrial waste permeates 

every ocean. 

When fish live in polluted waters, they absorb and consume the chemicals in the 

water, thereby becoming contaminated themselves. As a result, some fish are not 

healthy to eat and other fish should be eaten only in moderation. 

Pollution of fish and shellfish stocks is directly linked to nutrients or fertilisers 

carried down by rivers. The rivers carry water supplies contaminated by sewage, 

industrial waste and agricultural runoff that may include pesticides. Molluscs such as 

mussels thrive in estuarinewaters where there is a plentiful supply of food and during 

the feeding process; they accumulate pollutants such as heavy metals. Where not 

controlled, fish farms may discharge water which has not been decontaminated into 

the river systems which, in turn, further pollutes the water supply. Also, the waste 

produced by salmon farms and pumped into the sea contains large quantities of 

ammonia, which can cause Amnesic shellfish poisoning (ASP). ASP is caused by 

consumption of shellfish that contain the marine toxin, domoic acid. The toxin is 

concentrated in filter feeding shellfish including clams, oysters and scallops. The 

domoic acid acts as a neurotoxin, causing permanent short-term memory loss, brain 

damage and death in severe cases. Freezing or cooking very affected fish or shellfish 

tissue will not lessen the toxicity. Consequently raw material should be sourced from 

waters where the dinoflagellate which produces the toxin is known to be absent. 

Although rich in omega-3 fatty acids vital to the heart and brain, many fish 

contain toxins that build up over time in the human body. Besides mercury, which 

can damage the brains of fetuses and young children and can affect healthy adults, 

there are PCBs, dioxins with unknown long-term effects. 

Chemical contaminants of concern in seafood include: 

- Polychlorinated biphenyls (PCBs); 

-  Polybrominated diphenyl ethers; 



29 

 

-  Dioxins; and 

- Pesticides, such as DDT and chlordane. 

These chemicals, known as persistent organic pollutants, can take years – even 

decades – to break down and dissipate. 

Seafoods of greatest concern are the following: 

- Predatory and large fish (tuna, shark, swordfish, salmon etc.): These fish tend 

to accumulate high concentrations of contaminants because they eat large quantities 

of other contaminated fish over a long life span. By the time predatory fish get large, 

they have swallowed a lot of toxins. 

- Bottom feeders (lobsters, molluscs etc.): Pollutants tend to settle on the bottom 

of waterways, where these creatures spend most of their lives. Toxins are unlikely to 

be washed away or biodegrade because of lack of sunlight. 

-  Fatty fish (tuna, mackerel, salmon etc.): Some contaminants are stored in fat, 

so fish and seafood with high fat content are more likely to be contaminated at 

unhealthy levels. 

In certain species of fish – especially shark, swordfish and king mackerel – 

mercury content is at levels which can be harmful, especially if consumed by 

pregnant women and young children. High levels of mercury can damage the 

developing brain of a foetus or child. Though tuna is safe to eat, mercury levels are 

higher in tuna steaks and canned albacore tuna compared with canned ‘light’ tuna. 

Large Albacore caught in the South Pacific for the large canneries usually weigh 20–

30 kg and their mercury level averages around 0.36 ppm. Troll-caught albacore 

harvested from waters off the coasts of California, Oregon andWashington are 

smaller – 5 to 10 kg – and average only 0.14 ppm of mercury, well below the present 

limit of 1 ppm accepted generally at this point in time. 

 

2. Sum up the text and try to retell it. 

 

 

1. Read and translate the text. Write out all unknown words into your 

vocabulary. 

SPOILAGE FACTORS 

Rancidity development 

Fresh fish and shellfish are very susceptible to spoilage and as a consequence 

may be expected to undergo some degree of deterioration between catching and 

delivery to the cannery reception area. 

The deterioration is caused mainly by enzymic reactions in the fish tissues due 

to autolysis, which begins as soon as the fish dies, and also due to an increase in the 
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number of bacteria present in or on the surface of the fish if they are allowed to 

multiply. Physical damage due to mishandling the catch, both during netting 

operations and also after depositing on the deck or on dry land, may also affect 

quality. Mishandling may result in bruising and temperature abuse, and the rise in 

temperature or holding at warmer temperatures will increase the rate of spoilage. In 

the case of fatty fish, the availability of oxygen over prolonged periods will result in 

the development of rancidity to a point where the fish becomes unacceptable for 

further processing. 

Fatty fish contain high levels of unsaturated fatty acids, which are susceptible to 

attack by atmospheric oxygen leading to rancidity. Hence, fatty fish, such as sardines, 

and mackerel always have a shorter storage life than lean fish, even in the frozen 

state. 

Rancid flavours range from that of a mild cod liver oil to an acrid burning taste 

which is objectionable.  

Higher rates of oxidation occur with increased: 

-  Concentration of unsaturated fatty acids present; 

-  Access of oxygen to the fish flesh; 

-  Temperature of storage; and 

-  Exposure to light. 

The reactions leading to rancidity development are also catalysed by the 

presence of haematin compounds and transition metals. 

In addition, the water activity of the fish flesh influences rancidity development. 

The salt and moisture content of the fish flesh can also have an effect. For example, 

according to Borgstrom (1965), it is generally recognised that the practice of freezing 

in common salt brine contributes to rancid flavours on frozen storage of fatty fish. 

Aitken et al. (1982) also state that the salt absorbed during brine freezing can 

accelerate deterioration in cold storage. Where fatty fish are to be frozen this should 

take place as soon as possible after capture. Research on Indian sardines frozen 

quickly and stored at −23◦C found that they remained in an acceptable condition for 

20 weeks. However, similar fish held in ice for three days prior to freezing were 

found to be unacceptable after only two weeks’ frozen storage (Shenoy and Pillai, 

1971). 

2. Sum up the text and try to retell it. 

1. Read and translate the text. Write out all unknown words into your 

vocabulary. 

EFFECT OF TEMPERATURE 

The relationship between temperature and spoilage rate due to enzymes and 

microorganisms is well known and much work has been done relating the 
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storage/spoilage of fish caught in colder waters to the storage temperature and time. 

Work on tropical species is less available but in both cases it is known that by 

reducing the temperature of the stored fish, the spoilage rates may be greatly reduced. 

The process of rigor mortis is also enzymic in origin, and results from the 

enzymes involved in maintaining the muscle in a state of relaxation ceasing to work. 

The muscle contracts and the fish becomes stiff. If the fish is whole, the skeleton will 

prevent any shortening. However, if the fillet has been removed from the bone, 

shortening will occur. The time taken for rigor to commence depends upon a number 

of factors: 

- Poor condition, exhaustion and high temperatures cause rapid onset of rigor; 

and 

-  Well fed, quick catching and low temperatures delay the onset of rigor. 

It is best to keep the fish cool because at higher temperatures the muscle 

contraction during rigor may be so strong that the flesh tears, resulting in a ragged 

fillet when finally processed. It is better to freeze a whole fish before they go into 

rigor when freezing at sea. It is also important that the fish is kept as cool as possible 

while still waiting to be processed into the frozen state. 

 

2. Sum up the text and try to retell it. 

 

1. Read and translate the text. Write out all unknown words into your 

vocabulary. 

STORAGE 

Where fresh fish is being used by the cannery, the delay between catching and 

landing should be as short as possible, ideally less than 12 hours. Where this period is 

likely to be exceeded there must be some form of refrigeration to hold product at 0◦C, 

such as boxing and icing, or use of RSW or fresh water ice slurry to minimise quality 

deterioration. Once the fish has been accepted in the factory, the maintenance of a 

fish temperature of 0◦C is essential if accelerated spoilage is to be avoided. Ideally, 

storage should be in clean plastic boxes where the fish is mixed with ice and the 

boxes are held in an insulated chilled room operating at between 1 and 2◦C. This 

allows the ice to melt thereby cooling the fish with cold melt water and the relatively 

low temperature of the surrounding air ensures that the ice is not wasted by absorbing 

heat from the air. The result is a reduced usage of ice and the quality of fish is 

maintained. 

An alternative method of storing fresh fish is to use refrigerated freshwater; the 

water may be cooled to 0–2◦C by adding ice or by using a mechanical refrigeration 

method. There are some advantages to be had in using this method; the bulk of fish in 
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water can be handled mechanically in the factory and where the fish have already 

been stored in refrigerated sea water on board the fishing vessel, this may be an 

advantage when using pumping for off-loading ship-to-shore. The fish are less likely 

to be bruised using such techniques and where cooling is required, the cooling will be 

fairly uniform throughout the total mass of fish. 

Where fish is pumped ashore from refrigerated holds on the fishing vessel, the 

fish may be discharged into large vats or tanks which are kept cool using ice to 

maintain the low temperature (see Figure 5.4). Such systems are automated and the 

fish is removed from the vat as required using hydraulic conveying systems or slatted 

conveyors (see Figure 5.5). 

Where frozen fish is to be stored, the temperature of the cold store should 

ideally be at −30◦C. At this temperature fatty fish may be kept for up to six months 

with little deterioration in quality. 

The main problem in extending cold storage of fatty fish is rancidity. The degree of 

rancidity is accentuated by higher temperatures, inadequate glazing of the block and 

extended period of storage. 

Lipid oxidation proceeds rapidly at temperatures as low as −18◦C. Below this 

temperature, the rate of oxidation decreases quickly. Fat oxidation rate is reduced by 

a factor of 2 or 3 for every 10◦C reduction in temperature. As storage time 

progresses, denaturation of protein will cause toughening of the flesh of the fish. 

In order to maintain quality, it is essential that good practices be followed in chilled 

store and cold store management. Strict rotation of stock must be observed. For 

traceability purposes, all pallets should bear a sequentially numbered ticket which 

states the product, its production date and the source of raw material. As mentioned 

earlier, this may take the form of a barcode sticker. Other items which may appear on 

the ticket could be quality grade, count per kilogram, date into store, etc. 

Generally, plastic or metal pallets are in use in the food industry. However, 

where wooden pallets are used, frozen blocks should not be placed directly on to 

them but a suitable plastic liner placed between the block and the wooden pallet. 

Ideally, blocks should be individually glazed and bagged; this will help reduce the 

rate of oxidation of the fish oil. 
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Fig. 5.4 Hydraulic pumping of fish, ship to shore. 
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Fig. 5.5 Storage tank in factory showing in-feed system in the foreground and 

hydraulic discharge system at the back of the tank. 

 

 2. Sum up the text and try to retell it. 

 

 

1. Read and translate the text. Write out all unknown words into your 

vocabulary. 

DEFROSTING FROZEN FISH 

General 

Large quantities of fish are frozen as a means of preservation and storage prior 

to use in the canning process. The defrosting of this fish is of considerable interest to 

the processor. Careful thawing is essential if product quality is to be retained. 

Generally, rapid thawing is more advantageous as it limits the exposure of the 

product to high temperatures, which cause deterioration in quality. 

When frozen fish is thawed in air or water, the surface ice melts to form a layer of 

water. Because water has a lower thermal conductivity as well as a lower thermal 

diffusivity than ice, the rate at which heat is conducted to the frozen part of the fish is 
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reduced as the thickness of the water layer increases. Effectively, as the fish defrosts 

so the thawed outer surface acts as an insulator to heat transfer. During the freezing 

process, as the layer of ice builds up, so the heat transfer rate increases, consequently 

it takes longer to defrost material by simple heat transfer than it does to freeze the 

same material over the same temperature range, using similar parameters. 

There are two main groups of thawing methods used today. The first group 

includes those methods whereby heat is conducted into the fish from the surface 

whilst the second group is concerned with methods where heat is generated uniformly 

throughout the fish. 

Whichever method is used the system should avoid: 

 Localised over heating of the fish; 

 Excessive drip loss; 

 Dehydration; and 

 Bacterial growth. 

There are a number of systems used for application of heat to the surface of the 

fish. These include exposure to still or moving warm air, spraying with water, 

immersion in water or condensation of water vapour on the surface. In all these 

methods the outside of the fish thaws first and, as mentioned earlier, reduces the 

ability to conduct heat, thus increasing the thawing time. These methods are also 

limited by the need to avoid overheating of the fish. In the United Kingdom it is 

recommended that the temperatures should not exceed 20◦C (seafish; Jason, 1981) 

but in tropical countries this is often impossible to achieve without the use of chilled 

storage facilities. The use of higher temperatures for the heating medium increases 

the rate of heat transfer, but may result in localised overheating, which could lead to 

the cooking of the fish, and a consequent break-up of the flesh. 

 

 
Fig. 5.6 Thawing chamber. 
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2. Sum up the text and try to retell it. 

 

 

1. Read and translate the text. Write out all unknown words into your vocabulary. 

AIR THAWING  

Thawing in still air may be considered the simplest of the thawing methods for 

frozen blocks of whole fish and whilst for small quantities it is an inexpensive 

method, it is not without its drawbacks. 

The temperature of the air should be between 15 and 20◦C. Lower temperatures 

result in extremely slow thawing rates resulting in softening of the flesh and reduced 

yield in further processing. Higher temperatures also result in product deterioration 

and at temperatures greater than 30◦C some fish from colder waters may cook 

resulting in break-up of the flesh.  

Thawing in still air is feasible for small quantities. It has the disadvantages of 

requiring a considerable amount of space, handling and the time taken to defrost is 

often very long (normally 10–24 hours depending on the size of the fish block). It 

does however have the advantage that little equipment is required. 

 

2. Sum up the text and try to retell it. 

 

1. Read and translate the text. Write out all unknown words into your 

vocabulary. 

 

AIR BLAST THAWING  

Frozen fish can be thawed much more rapidly under controlled conditions using 

air blast thawing, typically saving 70% of the thawing time, (Figure 5.6). Thawing in 

still air requires long periods of time because the rate of heat transfer between air and 

fish is very low. This rate of heat transfer may be increased by using high-velocity air 

passing across the frozen fish. Velocities of 8–10 m/s are used in industrial units, 

above this speed little increase in heat transfer rate is achieved. Thawing using 

moving air may be continuous or batch operated. Continuous thawing systems utilise 

a conveyor belt on which the frozen blocks of fish are placed and carried through a 

blast thawer where air at temperatures maintained between 15 and 20◦C is blown 

across the conveyor belt. In batch thawers, frozen blocks are loaded on to special 

racks or trolleys. The trays are designed for maximum airflow, resulting in a 

minimum processing time. The air flowing through the chamber is driven by 

reversible fans which result in more uniform thawing of the material. 
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Because of the moving air over the surface of the product, the avoidance of 

dehydration is essential to achieve high yields with no deterioration in the quality of 

the product. This is achieved by using air which is as nearly saturated as possible. 

Heat exchangers and banks of water sprays in the plenum chambers of air blast 

thawers are used to achieve the desired objective. Frequent cleaning of air blast 

thawers is vital for both hygienic and operational considerations. 

One problem encountered with air blast thawing is the larger fish remaining 

partially frozen at the centre whilst being warm at the surface. In such cases, storing 

the fish in a chill store prior to further processing will allow the temperature to 

equilibrate. 

Figure 5.7 shows a commercial thawing chamber. Frozen blocks on trolleys are 

wheeled into the chamber. The doors are closed and a thawing program is selected. 

Fans now send a tempered airflow into the chamber through guide plates. The air 

flow circulates between all trolley shelves, thus ensuring even and uniform product 

thawing. The airflow is reversed at adjustable intervals, i.e. alternately being 

introduced from the left and right chamber sides, respectively. To prevent product 

dehydration, the air is kept saturated through constant injection of water particles 

straight into the airflow. A thin film is formed on the product surface to protect the 

product and maintain quality. 
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Fig. 5.7 Commercial thawing chamber showing trollies with frozen blocks.  

 

2. Sum up the text and try to retell it. 

 

 

 

1. Read and translate the text. Write out all unknown words into your 

vocabulary. 

WATER THAWING  

Where an ample supply of clean water is available, thawing in warm water may 

be a cheap and simple method of thawing frozen fish. The fish may be immersed in 

the water or the water sprayed over the fish or even a combination of the two. 

Whilst thawing in water is simple and inexpensive, it may cause the fish to lose 

quality in terms of flavour and appearance, and if water is absorbed during the 

thawing process this may cause problems in subsequent operations during the 

canning process. 

Thawing of frozen blocks using water is more rapid than air thawing due to 

higher rates of heat transfer between the product and water. As with air blast thawing, 
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the velocity of water passing over the product greatly influences the rate of thawing 

and velocities of 0.5–2 cm/s are used commercially. Where the higher velocity of 

water is used at temperatures of 18◦C, blocks 100 mm thick may be defrosted in 

periods of 4–5 hours. 

Typical immersion thawers consist of a tank in which vertical baffles are placed 

causing the water to flow backwards and forwards across the tank as it moves from 

the inlet end to the outlet at the opposite end. The fish blocks are placed between the 

baffles and the flow of water should be such that the fish blocks at the downstream 

end of the tank do not thaw too slowly. In practice it is normal for a usage rate of four 

tonnes of water per tonne of fish to be thawed. Continuous thawers may use sprays 

and immersion as shown in Figure 5.8 Alternatively, blocks of the frozen fish may be 

conveyed through a tank of moving water which defrosts the block and thus gives a 

continuous feed to a production line. Such thawers may have problems due to scales 

and pieces of fish becoming trapped in the circulation systems of the thawer. 

Filtration systems and thorough cleaning on a daily basis are essential for this type of 

equipment. 

 

 
Fig. 5.8 Typical immersion thawer with belt conveyor. 

2. Sum up the text and try to retell it. 

 

1. Read and translate the text. Write out all unknown words into your 

vocabulary. 

FISH PREPARATION 

During the production operation visual inspection is of paramount importance 

for determining the quality of the raw material entering the can. Where there is a 

delay prior to further processing in the cannery, this enables further quality checks to 

be made prior to the packing operation. 

HEADING 

Heading involves removing the head of the fish from the body and is achieved 

by two different methods. The simplest method is by means of a straight cut 
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perpendicular to the backbone of the fish made just behind the head. This method is 

simple and fast but results in a reduced yield. 

The second method is termed a ‘V-cut’ where the cut is made from behind the 

gills but slanting diagonally forward to the point of the backbone. This achieves an 

increase in yield from meat which is located near the backbone carried at the dorsal 

side of the fish. Such a cut may be used where heading is carried out by hand or 

where the value of the fish flesh saved is sufficient to pay for the increased cost of 

machinery or labour required to carry out such an operation. Where machines are 

used, the heads may be removed using a circular saw for both types of cut whereas 

the straight cut may utilise a bandsaw or guillotine. Heading machines are normally 

adjusted to accept fish of a certain length and shape. 

Using a straight cut machine, fish are normally headed by loading onto a slatted 

conveyor belt, the nose of each fish being pressed against an end plate. The conveyor 

then moves the fish towards the saw blade or the guillotine, which removes the head. 

This in turn is guided down a chute to a waste collection point, whilst the body of the 

fish moves on to the next part of the process. Some straight-head cutting machines 

are modified to remove the head and pull out the viscera at the same time. Such an 

operation is known as ‘nobbing’ (Figure 5.9). 

 
Fig. 5.9 Showing Mackerel nobbing by hand, with head removed and guts being 

extracted from the body cavity. 

 

To achieve the V-cut, a machine with two rotating circulating blades is used 

and the position of the blades is adjusted to yield as much meat as possible whilst still 

removing the collarbone and pectoral fins with the head. 
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For smaller fish, such as sardine and sild and even mackerel, machinery is a 

viable alternative (Figures 5.10 and 5.11) where the cost of manual labour is high. 

However, for larger fish the manual removal of the head will result in greater 

economies of yield. 

Where shrimps and prawns are used for canning, they must also undergo a de-

heading operation. 

In many parts of the tropics especially in the countries of South-East Asia, this 

operation is carried out by hand. The operation is achieved by squeezing the shrimp 

just in front of the tail section between thumb and fingers, then, with a slight twist, 

removing the head from the tail. Mechanical removal of the head is achieved by using 

either a guillotine or a rotating knife which cuts off the head after the shrimp is 

correctly positioned on a slatted conveyor belt similar to that described for the de-

heading of fish. This operation is often carried out at the same time as peeling of 

shrimps and prawns. 
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Fig. 5.10 Conveyor feeding sardines to the top of the orientation system seen in Fig. 5.11 

 

2. Sum up the text and try to retell it. 

 

1. Read and translate the text. Write out all unknown words into your 

vocabulary. 

 FILLETING  

The process of removing the complete musculature from each side of the fish is 

known as filleting. This may be achieved manually or by using machines. For the 

canning industry, because of the large quantities of fish processed daily, it is usual for 

the smaller species to be filleted using machine. 
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Fig. 5.11 Orientation system. 

 

Filleting machines are available commercially for many species of fish but the 

canning industry is mainly concerned with herring, mackerel and pilchards. See 

Figures 5.10–5.11. 

With mechanised filleting the species such as herring, pilchards and small 

mackerel may all be filleted using the same machine. This is because they have 

similar bone structures. The fish are conveyed into the machine orientated relative to 

the filleting blades. Automatic orientation of the fish is now the norm although some 

machines still utilise manual orientation. Headed and gutted fish are conveyed into 

the machine held in a guide which presents the fish to the circular filleting blades. 

The blades are at fixed angles and the distance from the guides is determined by 

the thickness of the fish and the distance from the body cavity to the exterior surface 

of the fish. The angles of the blades relative to the guide will be determined by the 

skeletal structure and the contours of the external surface of the fish species. 

Adjustments to the position of the blades are made in order that as much meat as 

possible is removed with the fillet thus increasing the yield using the machine. 

Such machines are designed to accept an optimum length fish. Where fish that are 

larger or smaller than this optimum size are filleted on the machine, the yield will be 

reduced. 

These machines, whilst not removing as much flesh as a skilled filleter, do 

process greater quantities of fish in a given time. The capacity of such machines may 
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be up to 300 fish a minute where machines are fed by up to four operators. This 

greatly reduces the labour cost of the filleting operation. Against this increased 

efficiency, water consumption must be considered, which may be up to 40 L/min. 

The water must be of potable quality and an adequate supply is essential for the 

operation of such automatic machines. 

 

2. Sum up the text and try to retell it. 

 

1. Read and translate the text. Write out all unknown words into your 

vocabulary. 

 

SKINNING  

The decision to remove the skin or not will depend upon the product to be 

produced. Some fish have hard scales which need to be removed before the fish is 

further processed and placed in the can. 

Herring is such a fish and the scales are removed from the skin by rubbing 

against a rough surface in such a manner so as to remove the scales. Generally, 

automatic scalers consist of a horizontal cylinder fabricated from horizontal metal 

bars or having a rough internal surface. Fish are fed into one end of the cylinder, 

where the slope of the axis and the rotational speed will determine how long the fish 

are in the scaler before being discharged at the other end. The fish tumble inside the 

rotating cylinder and as the fish move across the rough internal surface the scales are 

removed. As with filleting machines large quantities of water are required in this case 

in order to wash the fish to assist in the removal of the scales and carry them away. 

For fish with soft skins, such as mackerel, caustic peeling is preferable. This 

entails feeding the fish on a continuous basis through a tank containing caustic soda 

solution at a pH of between 11 and 13. The recommended strength is to achieve a pH 

of 11. However, when operating to this pH excessive subsequent trimming of fins and 

skin is sometimes required and pH values of up to 13 are used in order to avoid extra 

labour later in the process. On leaving the caustic tank the fish are immersed in a 

neutralising tank using hydrochloric acid operating at pH 3. The fish are subsequently 

washed using water jet sprays and loose skin is removed during the washing process. 

At the end of the process the fish should be at a pH 7. The total time period from 

entering the caustic bath to leaving the acid bath will be in the region of 20 minutes. 

 

2. Sum up the text and try to retell it. 
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1. Read and translate the text. Write out all unknown words into your 

vocabulary. 

SMOKING  

Traditionally, the objective of smoking fish was to increase the shelf-life of the 

raw material. With modern smoking, procedures are designed to impart the desired 

sensory characteristics to the fish uniformly and with consistency from one batch to 

another. Where the fish are to be smoked prior to canning, the extension of shelf-life 

of the product is not in consideration as the subsequent sterilisation process will 

achieve a much longer shelf-life than is possible with the smoking process alone. The 

smoking of fish may be divided into two types, cold smoking at temperatures below 

30◦C and hot smoking where temperatures greater than 80◦C are achieved. Cold 

smoked fish are usually non-fatty fish such as haddock and cod. Here, the process 

imparts a smoke flavour, which satisfies the demands of the consumer. 

The hot smoking process is used mainly for fatty fish such as herring and 

mackerel and with shellfish it is generally limited to oysters and mussels. 

Poly aromatic hydrocarbons (PAH) are some of the hundreds of constituents of 

wood smoke. They are of particular interest because they are carcinogenic, the most 

important one being 3,4- benzpyrene. Concentrations of PAH are influenced by the 

method of smoke generation, temperature of combustion, the available air supply, 

type of wood, length of time of smoking and smoke temperature. High-temperature 

smoking is best to limit the PAH concentration in the smoke and ultimately in the 

product. All smoked fish are salted prior to the smoking process. The prepared fillet 

or shellfish meat is submerged in a brine solution long enough to absorbed salt to a 

desired concentration. The concentration achieved can be varied depending upon the 

product and the customer’s requirements. 

Generally, fully automatic brining machines are employed by the industry 

(Figure 5.13).The machine consists of a tank containing brine solution together with a 

mechanised conveyor belt and a paddle system normally with variable speed control. 

This is used to pass the fish through the brine tank at a preset rate, thus ensuring that 

the fish are immersed in the brine for the ideal length of time. This will ensure a 

consistent quality of product and a constant salt content in the finished product. The 

fish enters the system via an elevated conveyor hopper which is fed from the filleting 

machines or is hand loaded at a rate determined by the requirements of the processing 

line subsequent to the briner. The salted fish leaving the brining tank will be placed 

on trays, which when fully loaded are positioned on to smoking trolleys for 

transportation into the smoking kilns. 
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Fig. 5.13 Sardines entering a continuous brining machine. 

 

The concentration of brine solution used may vary between 50 and 100% 

saturation. High concentrations of salt will permit shorter dwell times in the brine in 

order to achieve the desired salt concentration in the end product. 

As an indication, for mackerel fillets passed through a continuous brining system 

using brine which is over 90% saturation, the residence time will be between 1 and 2 

minutes in order to achieve the final salt concentration of around 3%. The final figure 

will depend upon three factors. 

Firstly, the brine concentration; secondly, the length of time the fillet is left in 

the brine and thirdly, the percentage oil content of the fish. The greater the oil content 

of the fish, the slower the salt up-take. 

In the case of shellfish, such as mussels, these are immersed in brine for 4–5 

minutes using a brine concentration of 50%. The meats are then drained and dipped 

in vegetable oil before being laid on mesh trays to drain. Oysters are prepared in a 

similar manner and in both cases the shellfish may be placed immediately in the kiln. 

Where fish, whole or in fillet form, have been brined prior to smoking, they are laid 

on mesh trays constructed from stainless-steel or plastic coated steel and left to drain 

for a period of 0.5–1 hour. 

Smoking kilns or if two main types: traditional, where the fish is placed directly 

over the source of smoke, typically a chimney structure; or a modern mechanical kiln 

consisting of a main cabinet with air circulating fan, exhaust fan, heat exchangers and 

controls and a separate smoke generating chamber connected to the main cabinet 

(Figure 5.14).  
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Fig. 5.14 Schematic diagram of a mechanical smoking kiln, showing how smoke is 

directed around the kiln to give a uniform flavour to the product. 

 

Smoke generated from sawdust is used in preference to smoke from burning 

wood, this produces a cooler fire and more smoke as the sawdust smoulders rather 

than burns and gives smoke with more flavouring properties.  

Smoke may be produced by means of friction against a block of timber or 

sawdust may be dropped onto a hot plate which is electrically heated and causes the 

sawdust to smoulder. 

Modern smoke generators feed sawdust slowly onto a hot surface producing full 

smoke output in a matter of minutes, and requiring little attention other than to keep 

the hopper filled with sawdust. A sawdust feed hopper is fitted with variable speed 

output drive which provides controlled quantities of sawdust to an electrically heated 

combustion plate. The volume of combustion air is also varied providing maximum 

control of smoke density with economy of sawdust usage. The smoking cabinet is a 

self-contained unit which includes an air-circulating fan, a exhaust fan, heat 

exchangers and humidifiers. Depending upon the design, the smoke/airflow may be 

vertical or horizontal. Some kilns allow for reversal of the direction of airflow, thus 

ensuring greater uniformity of smoke uptake by the product on the trolleys. Modern 

mechanical kilns incorporating the latest production technology and microprocessor 

controls allow programming which will ensure a consistent smoked product and also 

guarantee yields at the end of the process. This is a distinct advantage to the smoked 

fish canner where a reduction in the amount of drying which takes place during the 

smoking process may give both higher yields and better quality finished products in 

the can. 
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Operation of the smoking kiln is such that air is circulated around the 

smokehouse and conditioned to the correct temperature (using thermostats) and 

humidity (using water sprays) in the heat exchangers located in a plenum. The 

humidity is monitored by humidity detectors positioned in the air stream. Smoke is 

drawn into the kiln from the smoke generator through a connecting duct and mixed 

with re-circulating air and fresh air before passing through the heat exchanger to 

ensure the correct temperature is maintained. Fans circulate the mixture of smoke and 

air at a controlled velocity aimed at a maximum deposition of smoke flavour in the 

fish. The smoke generator is normally positioned outside the production area and the 

smoke is drawn into the kiln via an extended duct leading from the generator to the 

kiln. 

The choice of wood used for smoking depends upon the types of wood available 

and the desired flavour in the final product. Almost any hard wood may be used but 

resinous soft wood should not be used as it results in high PAH levels in the smoked 

fish. Because of this, hard wood chips or sawdust are generally preferred. Where 

available, oak is normally the preferred type of wood for hot smoking of fish. 

However, other woods such as hickory, cedar and eucalyptus may also be used to 

produce smoke and in some parts of the world coconut husks, spent sugar-cane or 

rice husks may be used. It is important that sawdust and wood chips are sourced from 

timber which has not been treated with preservatives or painted prior to use. 

 

2. Sum up the text and try to retell it. 

 

 

1. Read and translate the text. Write out all unknown words into your 

vocabulary. 

CHEMICAL INDICATORS OF QUALITY 

Quality of fish and shellfish may be checked using chemical analysis in three 

separate groupings, outlined below. 

Firstly, the analysis of TVBN (total volatile basic nitrogen) and TMA-N (tri-

methylamine nitrogen). 

These tests are carried out in order to obtain guidance regarding the freshness of 

the sample and may form a useful back-up to sensory analysis. 

Secondly, the analysis for histamine. Canned fish have been implicated in 

several outbreaks of histamine poisoning, also known as Scombrotoxin poisoning 

because of its frequent association with scombroid fish such as tuna and mackerel. In 

the UK, a survey showed that canned seafood accounted for 42% of the histamine 

poisoning outbreaks during the period 1976–1982. The histamine accumulates in the 
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fish before thermal processing, especially during long periods of un-refrigerated 

storage or transport. Histamine, being fairly thermal stable, is not affected by the heat 

of the retorting process and is therefore found in the finished canned product even 

though the bacteria responsible for its presence have been destroyed. The EC 1991 

fish hygiene directives lays down limits for histamine content of not more than 200 

ppm in any sample with not more than two samples containing between 100 and 200 

ppm and a mean value of less than 100 ppm, for nine samples taken from one batch 

of fish. 

The same regulations cover the third group which is the analysis for heavy 

metals, in particular mercury, lead and tin. In the case of lead, the advent of the 

welded seam has reduced the danger from the can itself, but it should be remembered 

that the fish chain does have a great ability to assimilate heavy metals from 

contaminated waters and so produce contaminated products. 

In conclusion, the internationally demanding legal requirements of the 

European, North American and Japanese governments require that the handling of the 

raw material for fishery products is of a particularly high standard. The 

internationally accepted standards for quality systems such as ISO and BRC are 

useful tools for ensuring the control of quality throughout the raw material chain as 

well as the complete process. It is beyond the scope of this book to cover this topic 

but the reader is urged to give the subject consideration. 

 

2. Sum up the text and try to retell it. 
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