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Annex 1. Classification of pet foods (classification by moisture content, purpose of use and 

manufacturing method) 

Annex 2. Key points of manufacturing management and examples of hazard analysis in the 

production process by the classification of pet food 

1. Dry and foamed granule products (dry food) 

2. Intermediate-moisture foamed granule products (soft dry food) 

3. Intermediate-moisture non-foamed granule products (semi-moist food) 

4. Intermediate-moisture kneaded and shaped products (jerky, cheese, etc.) 

5. Intermediate-moisture dried foodstuff products (white chicken meat, vegetables, 

sardine, etc.) 

6. Confectionary-form products (cookie, cake, etc.) 

7. Products packed and sealed in tight containers and sterilized by autoclaving and heating 

(canned food, foods in aluminum trays, pouches, cups, etc.)

The Manual for the Manufacturing of Safe Pet Foods compiles items considered as 

important for manufacturing management in each factory in order to ensure the safety of pet 

food. 

There is a wide variety of pet food products, from pellets to those in forms close to human 

meals. Ingredients are also wide-ranging, including meat, grain, fish, fat and oil, and 

additives. Even when producing the same type of pet food, the ingredients, composition, 

facilities, and quality control system differ by factory. Therefore, please implement hygiene 

control by using this document while fully considering the characteristics of each factory. 
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1. Document management 

1) Document preparation 

 Document anything important for ensuring safety and quality, including the philosophy and 

the system of the organization, and ensure that they are accessible by anyone who requires the 

information. Also document particularly important items related to the work content, and make 

it available anytime necessary. 

 Basic idea on safety and quality 

 Organizational chart (clarify individual roles) 

 Overall view of the factory (layout, equipment and instrument, process flow, etc.) 

 Written specification/standards (ingredients, interim products, end products) 

 Work manual (manufacturing, inspection, maintenance checkup, cleaning/washing, 

corrective measures, complaint handling, crisis management, etc.) 

2) Document approval 

 It is important that the details of documents prepared are confirmed by the official 

responsible (such as factory manager) and approved as the rule of the company. State the 

approved date of the document with the authorizer’s signature. 

3) Document updating 

 Regularly review the details of the document and check the difference with the actual state. 

Update the document whenever there is a change in procedures, etc. State the updated date of 

the document with the authorizer’s signature. 

4) Recordkeeping 

 Record the following items in terms of the details of work actually implemented and their 

outcome. 

 Manufacturing, inspection, maintenance checkup, cleaning/washing, corrective measures, 

complaint handling, audit, education and training, etc. 

 

 These records are kept as evidence for the manufacturing of safe pet foods. Keep them by 

designating the place and period, in preparation for a cause investigation if problems occur. 

 

 

 

 

 

 

 

 

 

Records are important clues for determining the 
points of issue when problems occur. 
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2. Ingredients management 

1) Development and design 

 Clarify the requirements of ingredients in order to manufacture the desired products. For 

that reason, it is also important to confirm that the desired products can actually be 

manufactured with the obtained ingredients in advance. 

 The Pet Food Safety Act stipulates the upper limit of designated additives, agricultural 

chemicals and pollutants (mycotoxin, heavy metal, organochlorine compound, etc.) 

contained in the products. When selecting ingredients and setting the composition amount, it 

is important to understand in advance the extent and risk of these substances being 

commingled into the products derived from ingredients. 

2) Preparation of written specification/standards 

 Summarize in documents the requirements of ingredients in order to manufacture the 

desired products (written specification/standards). It is also important to actually visit the 

supplier of ingredients and confirm that the supplier (and its facility, equipment/instrument, 

manufacturing management, quality control) are able to stably manufacture ingredients that 

comply with the written specification/standards. 

 Update the written specification/standards of ingredients whenever there is a change. 

3) Acceptance of ingredients 

 Determine the procedure to confirm that the arrived ingredients comply with the written 

specification/standards. The decision criteria should be set in detail in terms of numerical 

values (water content, temperature, etc.) and characteristics (color, smell, etc.). It is also 

important to determine in advance the procedure of responses to be taken when any 

ingredients that do not comply with the written specification/standards arrive. 

 Implement acceptance inspection according to the procedure and record the result. 

 It is important to regularly visit the supplier and confirm that there is no change in the 

details of work and audit records on manufacturing. 

 Items to be confirmed at the time of acceptance are set according to the characteristics of 

ingredients. Table 1 shows an example of items to be confirmed at the time of accepting 

ingredients, etc. Table 2 shows reference cases of substances responsible for danger for 

major ingredients. 

4) Handling of leftover ingredients 

 Leftover ingredients should be kept adequately under appropriate conditions (temperature, 

humidity, etc.). 

 Closely confirm the best-before date and whether the quality is not degraded when using 

leftover ingredients. 
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Many pet owners pay close attention to the content and the area of 

production of ingredients. Keep records on the management of 

ingredients on a regular basis so that inquiries from pet owners can be 

responded to appropriately. 



4 
 

Table 1. Example of items to be confirmed at the time of accepting ingredients, etc. 

Frozen meat and fish 

Confirm there are no disorders or contamination of the package through 

visual examination. If there is anything wrong, there is a risk that 

temperature management during storage or in the course of transmission 

has been inadequate. 

Animal protein 

Confirm that the color and odor are not unusual. Troubles may occur due to 

microbiological growth or oxidization. Therefore, attention must be paid 

not only to ensure safety but also in terms of quality, including tastiness. 

Grain 

As for mycotoxin and agricultural chemicals specified in compositional 

standards, it is important to check the situation of commingling at the stage 

of ingredients first and confirm that there is no problem. It is also 

important to cooperate with the supplier of ingredients, for instance 

obtaining the result of ingredients inspection in advance before their 

arrival. 

Powdered ingredients 

(starch, additives, etc.) 

Confirm that the color, odor, and aspects are not unusual. In order to 

prevent the deterioration of nutritional value and components due to 

microbiological growth, confirm that the materials are not wet or moist. 

Fat and oil 

Confirm that antioxidants are included in order to prevent quality 

degradation due to oxidization, or that it is kept and transported without 

being exposed to air. 

Packing materials 

Confirm there are no disorders or contamination of the package through 

visual examination. If there is anything wrong, there is a risk that the 

packing materials are damaged due to inadequate handling during storage 

or in the course of transmission. 

 

Ingredients management is the first step towards 
ensuring the safety and quality of pet food. 
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Table 2. Examples of substances responsible for danger, occurrence factors and preventive 

measures expected with major ingredients 

Ingredients 
Expected causes of 

danger 

C
lassification 

Occurrence factors Preventive measures 

Animal protein 

Microorganism 
contamination 

B 

Sanitary control at the time of 
manufacturing ingredients 

Regular audit 

Residue water 
Measurement of moisture 
content, prevention of getting wet 

Oxidization C 
Defect of the addition of 
antioxidants 

Sensory inspection, measurement 
of peroxide value 

Foreign substances 
(metal, plastic, 
bone, etc.) 

P 

Residues at the time of 
manufacturing ingredients  
Poor manufacturing control of 
ingredients 

Removal through grinding, 
sifting and metal detector 

Frozen meat 
and fish 

Microorganism 
contamination 

B 
Poor temperature control during 
transportation and storage 

Confirmation of abnormal 
appearance (dripping) 
Record of temperature control 
Sensory inspection at the time of 
thawing 
Post-process heating 

Histamine C 
Poor freshness/temperature 
control 

Histamine measurement 

Bone P 
Residues at the time of 
manufacturing ingredients 

Removal by visual contact 

Foreign substances 
(metal, plastic, 
etc.) 

P 
Defect in thawing and opening 
work 

Prevent the contamination of 
ingredients by opening after 
thawing 

Fat and oil 
(animal, 
vegetable) 

Oxidization C 

Defect of the addition of 
antioxidants 
Poor management during 
transportation and storage 

Sensory inspection, peroxide 
value measurement 
Inspection of the external 
appearance of the container 

Grain (whole 
grain) 

Mycotoxin C 
Contamination during the 
transportation and storage of 
ingredients 

Mycotoxin measurement, 
obtaining information from 
suppliers 

Foreign substances 
(metal, glass, etc.) 

P Commingling into ingredients 
Removal by magnets, sifts and 
metal detectors 

Plant origin 
powder  

Mycotoxin C 
Poor management of 
ingredients 

Mycotoxin measurement, 
obtaining information from 
suppliers 

Quality 
deterioration 

C 
Getting wet or moist during 
transportation and storage 
Expired validity date 

External appearance inspection, 
measurement of moisture content 
Management of validity date 

Additives 
(powder) 

Quality 
deterioration C 

Getting wet or moist during 
transportation and storage, 
expired validity date 

External appearance inspection, 
measurement of moisture content 
Management of validity date 

Additives 
(liquid) 

Quality 
deterioration 

C 
Poor management during 
transportation and storage 
Expired validity date 

Inspection of the abnormal 
external appearance of the 
container 
Management of validity date 

Packing 
materials 

Microorganism 
contamination 

B 
Poor manufacturing 
management 

Inspection on the deformation, 
corrosion, dent, flaw, pinhole, 
etc. of the container 

(Note) Classification: B = biological, C = chemical, P = physical 
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3. Management of manufacturing facilities 

It is important to adequately divide the sections of manufacturing facilities and laying out 

equipment in order to prevent the commingling of harmful microorganisms and foreign substances. 

 Divide the manufacturing facilities into a contaminated work section and a clean work section 

according to the work content, and manage the flow of ingredients, other materials and workers 

in order to maintain the work environment adequate for each section. In the case of dry food for 

instance, the section implementing processes up to heating using extruder will be categorized as 

the contaminated work section, and the section implementing processes thereafter will be 

categorized as the clean work section. Upon dividing, be careful that unheated ingredients and 

interim products do not commingle with (interim) products already being heated. 

 Use running water for washing the production line. As for using detergents for washing off 

tough stains, prepare manuals for washing each equipment in the manufacturing line in advance, 

and follow the procedure so that detergents do not remain. In the processes after heating, 

casting and drying, there are cases where washing using running water is inadequate in order to 

keep the (interim) products from becoming wet. 

 Keeping the layout easy for cleaning is valid in terms of sanitation control, and also contributes 

to shortening the time required for cleaning. 

 Implement maintenance checkup of manufacturing equipment at the prescribed interval and 

confirm that no parts have fallen off. Deteriorated plastic containers for transporting ingredients 

can be cracked easily, which often becomes the cause for the commingling of foreign 

substances. 

 Try to protect the production area against insects and rats in order prevent insects from being 

included inside the product and damages caused by rats. For example, implement attracting and 

monitoring, as well as regular fumigation. 

 Store drugs used within the premise of the factory (including drugs used in analysis laboratory) 

in a locked place in order to prevent their accidental commingling. 

 Manage the handling of glass and plastics within the manufacturing area, such as using 

shatterproof-type lighting apparatus. 

 Predetermine the number of tools used within the manufacturing area and their places to be 

kept (management of predetermined quantity and place). 

 

4. Management of manufacturing process 

 In order to manufacture safe products, it is important to appropriately manage individual 

processes. The person in charge of each process should implement the work securely, and keep a 

record of the content of work. 

 Items to be noted when managing the pet food manufacturing process may differ according to the 

type, ingredients and the manufacturing method of pet food. Therefore, the classification of pet food 

according to the moisture content, purpose of use and manufacturing method is summarized in 
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Annex 1. Annex 2 shows the key points of manufacturing management and examples of substances 

responsible for danger, occurrence factors and preventive measures assumed at each process by the 

classification of pet food. 

 These tables are summarized as a reference material. Manufacturing processes are not necessarily 

equivalent even if the type of pet food is the same. It is essential that the characteristics of each 

factory including the type of products manufactured there, ingredients used, composition, 

equipment and instruments used, and quality control system are taken into consideration, and 

verified individually before practical use. 

 Further, pay extra attention to processes that are considered as especially important from the 

perspective of preventing the commingling, reduction and exclusion of substances responsible for 

danger, such as extrusion and drying. 

 

5. Product management 

 Implement product inspection as needed in order to confirm that the product complies with the 

written product specification. The results of product inspection must be applicable to all the 

products manufactured. Consequently, it is important to establish in advance the manufacturing 

management and quality control methods necessary for securely manufacturing the desired 

product every time. 

 Be careful with the misprinting of the best-before date, etc., which occurs frequently also in the 

case of foods. Securely establish the checking system so as to prevent the misprinting, obscure 

printing, and omission due to no ink, etc. of the best-before date and other information. 

 Storage of products requires adequate management according to the features of the pet food. In 

order to prevent the commingling of harmful microorganisms and the degradation of product 

quality caused by container failure, pay attention to taking care thoroughly when handling, 

avoiding direct sunlight and high temperature and humidity, preventing getting wet, and taking 

measures against insects and rats, as a general rule. 

Securely confirm the printing of the best-before date, etc. on 

containers and packages! 

There are cases where pet foods are collected due to  

misprinting even if they are safely produced! 
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Annex 1 

Classification of pet foods (classification by moisture content, purpose of use and manufacturing 

method) 

Classification Dry product Intermediate moisture product Wet product 

Moisture content ≦ approx. 10% Approx. 10 - 40% Approx. 40% ＜ 

Water activity (*1) ＜ 0.65 0.65 - 0.90 0.90 ＜ 

(*2) C
lassification by the purpose of use (representative 

products) 

C
om

plete pet 

food 

Foamed granule 

products (dry 

food) 

Foamed granule products (soft dry 

food) 

Non-foamed granule products 

(semi-moist food) 

Products packed 

and sealed in 

tight containers 

and which are 

sterilized by 

autoclaving and 

heating (canned 

food, foods in 

aluminum trays, 

pouches, cups, 

etc.) 

S
nack 

 

Kneaded and shaped products (jerky, 

cheese, etc.) 

Dried foodstuff products (white 

chicken meat, vegetables, sardine, 

etc.) 

Confectionary-form products (biscuit, cake, etc.), dental 

care products (gum, etc.) 

F
ood for other 

purposes 

Powdered/granule

/ tablet products 

(supplement, etc.) 

Topping powder 

(*1) The ratio of food water vapor pressure to purified water vapor pressure. Contains more water usable by 

microorganisms and can easily deteriorate as the value approaches 1. 

(*2) Classification by use classifies representative pet foods based on the definition of the fair competition 

code and enforcement regulation on pet food labeling (Pet Food Fair Trade Association). 

 

 Products with moisture content of approximately 10% or less are classified as dried products, 

approximately 40% or more are classified as wet products, and those in between are classified as 

intermediate moisture (semi-moist) product. 

 Dry products prevent the growth of microorganisms including bacteria and mold by 

maintaining the water activity to lower than 0.65. 

 Intermediate moisture products prevent the growth of microorganisms with additives to control 

water activity. In addition, to ensure the preservative quality of unopened products, 

deoxidization inside the sealed container may also be implemented (enclosure of deoxidizer, 

etc.) 

 Wet products prevent the commingling and growth of microorganisms by keeping the 

airtightness of the container after autoclaving and heating. 
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Annex 2 

Key points of manufacturing management and examples of hazard analysis in the 

production process by the classification of pet food 

 

1. Dry and foamed granule products (dry food) 

 This refers to granular pet food produced by mixing and smashing grains, animal protein, and 

fat and oil, and other ingredients, which are heated, foamed and casted with an extruder, and 

dried (moisture content of about 10% or less). Table 1 shows the points of manufacturing 

management, and Table 2 shows reference cases of substances responsible for danger assumed in 

each process. 

Table 1. Points of manufacturing management 

(Dry and foamed granule products: dry food) 

Process What must be kept in mind for manufacturing safe pet food 

Accepting and storing  
ingredients 

↓ 
Measurement, mixing, 

smashing 
↓ 
↓ 

Extrusion 
↓ 

Drying and cooling 
↓ 

Coating 
↓ 
↓ 

Products storage 
↓ 

Metal detection 
↓ 

Measurement, 
packaging 

↓ 
Packing 

↓ 
Storage, transportation 

 Adequately align magnets and sifts to prevent the commingling of 
foreign substances that may cause harm to the digestive tract of 
cats and dogs (metal, glass, bone, etc.). 

 When additives (e.g. antioxidant) are included, use an adequate 
amount and mix evenly. 
 
 

 Manage the temperature and time for heating in order to block the 
survival of microorganisms. 

 In order to prevent the formation of dew that can be used by 
microorganisms, cool the granules to a certain temperature. 

 In order to prevent the growth of microorganisms, dry so that the 
moisture content is below a certain level. 
 

 In order to prevent the commingling of microorganisms, maintain 
clean conditions. 

 Confirm the product temperature of stored items and the 
ventilation inside the tank to prevent the growth of 
microorganisms. 

 In order to prevent the commingling of metal, confirm that the 
metal detector is working securely. 

 
 
 Maintain an environment adequate (temperature, humidity, 

prevention of getting wet, etc.) for the quality preservation of 
products in warehouse and containers. 

 Be careful so that containers do not break with strong impact, etc. 

(Note) In order to prevent the contamination of (intermediate) products, measures such as covering 

up the automated manufacturing line after extrusion may also be effective. 

Especially 
important! 
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Table 2. Examples of substances responsible for danger, occurrence factors and preventive 

measures assumed at each process 

(Dry and foamed granule products: dry food) 

Process 
Expected causes 

of danger 

C
lassification 

Occurrence factors Preventive measures 

Storage of  
ingredients 

Growth of 
microorganisms B Getting wet/moist 

Measurement of moisture content, 
prevention of getting wet 

Oxidization C 
Defect of the addition 
of antioxidants 

Sensory inspection, measurement of 
peroxide value 

Measurement Oxidization C 

Defect of the 
measurement of 
additives 
(antioxidants) 

Compliance with measurement 
procedure based on the manual 

Mixing Oxidization C Mixing defect 
Compliance with mixing conditions 
(required times of rotation, hours, 
etc.) 

Smashing 

Commingling of 
foreign 
substances 
(metal) 

P 

Commingling from 
ingredients 
Commingling of 
metallic pieces due to 
the breakage of 
machines and 
instruments 

Maintenance checkup of machines 
and instruments 
Removal by magnets and sifts 
installed in transportation line, and 
metal detectors used in post-process 

Extrusion 
Survival of 
microorganisms B Heating defect 

Compliance with heating conditions 
(temperature, pressure, time, etc.) 
Measurement of the specific gravity 
of products (apparent specific 
gravity) 

Drying 
Growth of 
microorganisms B Drying defect 

Compliance with drying conditions 
(temperature, time, etc.) 
Measurement of moisture content 

Cooling 
Growth of 
microorganisms B Cooling defect 

Compliance with cooling conditions 
(temperature, time, etc.) 
Measurement of product temperature 

Coating 
Commingling of 
microorganisms B 

Commingling from 
coating materials 

Sanitary control of coating materials 

Products storage 
Growth of 
microorganisms B Cooling defect 

Tank ventilation 
Measurement of product temperature 

Metal detection 

Residue of 
foreign 
substances 
(metal) 

P 
Commingling from 
ingredients and 
manufacturing process 

Checking the sensitivity of metal 
detector using test piece 

Measurement, 
packaging 

None    

Packing None    

Storage, 
transportation 

Commingling/ 
growth of 
microorganisms 

B 
Breakage of container 
Inadequate 
environment 

Taking care thoroughly when 
handling, prevention of getting wet, 
avoiding direct sunlight and high 
temperature and humidity, taking 
measures against insects and rats 

(Note) Classification: B = biological, C = chemical, P = physical 
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2. Intermediate-moisture foamed granule products (soft dry food) 

 This refers to granular pet food produced by mixing and smashing grains, animal protein, and 

fat and oil, and other ingredients, which are heated, foamed and casted with an extruder (moisture 

content from about 10% to 30%). Table 3 shows the points of manufacturing management, and 

Table 2 shows reference cases of substances responsible for danger assumed in each process. 

 

Table 3. Points of manufacturing management 

(Intermediate-moisture foamed granule products: soft dry food) 

Process What must be kept in mind for manufacturing safe pet food 
Accepting and storing 

ingredients 
↓ 

Measurement, mixing, 
smashing 

↓ 
↓ 

Extrusion 
↓ 

Cooling 
↓ 

Coating 
↓ 
↓ 
↓ 

Metal detection 
↓ 

Measurement, 
packaging 

↓ 
Packing 

↓ 
Storage, transportation 

 Adequately align magnets and sifts to prevent the commingling of 
foreign substances that may cause harm to the digestive tract of 
cats and dogs (metal, glass, bone, etc.). 

 When additives (e.g. moisturizer, preservative, antioxidant, pH 
adjuster) to prevent the growth of microorganisms and oxidization 
are included, use an adequate amount and mix evenly. 
 

 Manage the temperature and time for heating in order to block the 
survival of microorganisms. 

 In order to prevent the growth of microorganisms, confirm that 
the moisture content (water activity) is below a certain level and 
control the product temperature so that dew is not formed. 

 In order to prevent the commingling of microorganisms, maintain 
clean conditions. 
 

 In order to prevent the commingling of metal, confirm that the 
metal detector is working securely. 

 When enclosing an antioxidant in order to prevent the growth of 
microorganisms, securely seal the container package and securely 
put in an effective antioxidant. 
 
 

 Maintain an adequate environment (temperature, humidity, 
prevention of getting wet, etc.) for the quality preservation of 
products in warehouse and containers. 

 Be careful so that containers do not break with strong impact, etc. 

 

Especially 
important! 

Regularly confirm the extent of foaming and 

moisture content of extruded granules. 
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Table 4. Examples of substances responsible for danger, occurrence factors and preventive 

measures assumed at each process 

(Intermediate-moisture foamed granule products: soft dry food) 

Process 
Expected causes of 

danger 

C
lassification 

Occurrence factors Preventive measures 

Storage of 
ingredients 

Growth of 
microorganisms 

B Getting wet/moist 
Measurement of moisture content, 
prevention of getting wet 

Oxidization C 
Defect of the addition of 
antioxidants 

Sensory inspection, measurement of 
peroxide value 

Measurement 

Oxidization C 
Defect of the measurement 
of additives (antioxidants) Compliance with measurement procedure 

based on the manual 
Monitoring of flowmeter, confirmation of 
the amount of compound liquid 

Growth of 
microorganisms 

B 

Defect of the measurement 
of additives (moisturizer, 
preservative, antioxidant, 
pH adjuster) 

Mixing 
Oxidization C 

Mixing defect 

Compliance with mixing conditions 
(required times of rotation, hours, etc.) 
Measurement of the specific gravity of 
compound liquid 

Growth of 
microorganisms 

B 

Smashing 
Commingling of 
foreign substances 
(metal) 

P 

Commingling from 
ingredients 
Commingling of metallic 
pieces due to the breakage 
of machines and 
instruments 

Maintenance checkup of machines and 
instruments 
Removal by magnets and sifts installed in 
transportation line, and metal detectors 
used in post-process 

Extrusion 
Survival of 
microorganisms 

B Heating defect 

Compliance with heating conditions 
(temperature, pressure, time, etc.), 
measurement of the specific gravity of 
products (apparent specific gravity) 

Cooling 
Growth of 
microorganisms 

B Cooling defect 

Compliance with cooling conditions 
(temperature, time, etc.), measurement of 
moisture content (water activity) and 
product temperature 

Coating 
Commingling of 
microorganisms 

B 
Commingling from coating 
materials 

Sanitary control of coating materials 

Metal 
detection 

Commingling of 
foreign substances 
(metal) 

P 
Commingling from 
ingredients and 
manufacturing process 

Checking the sensitivity of metal detector 
using test piece 

Measurement, 
packaging 

Growth of 
microorganisms 

B 

Sealing defect 

Sealing temperature and time, visual 
confirmation of the condition of sealing, 
sampling inspection (sealing intensity, 
whether there is a leakage or not) 

Defect of the enclosure of 
antioxidants 

Management of time from the opening of 
the antioxidant container to using up the 
content, management of the number of 
antioxidants, confirmation of the enclosure 
of antioxidant using metal detector 

Packing None    

Storage, 
transportation 

Commingling and 
growth of 
microorganisms 

B 
Breakage of container 
Inadequate environment 

Taking care thoroughly when handling, 
prevention of getting wet, avoiding direct 
sunlight and high temperature and 
humidity, taking measures against insects 
and rats 

(Note) Classification: B = biological, C = chemical, P = physical 
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3. Intermediate-moisture non-foamed granule products (semi-moist food) 

 This refers to granular pet food produced by mixing minced meat with flour, oil and fat, and 

other ingredients, which are casted with an extruder without being foamed, heated, dried and 

cooled (and being cut out) (moisture content from about 20% to 40%). Table 5 shows the points 

of manufacturing management, and Table 6 shows reference cases of substances responsible for 

danger assumed in each process. 

 

Table 5. Points of manufacturing management 

(Intermediate-moisture non-foamed products: semi-moist food) 

Process What must be kept in mind for manufacturing safe pet food 
Accepting and storing 

ingredients 
↓ 

Preprocessing 
(mincing) 

↓ 
Measurement, mixing, 

smashing 
↓ 
↓ 

Heating and extrusion(*) 
↓ 
↓ 

Drying and cooling 
↓ 

Trimming 
↓ 

Metal detection 
↓ 

Measurement, 
packaging 

↓ 
Packing 

↓ 
↓ 

Storage, transportation 

 Implement check using magnets and sifts, visual examination, etc. 
according to the characteristics of the ingredients, to prevent the 
commingling of foreign substances. 

 When ingredients such as meat and fish are used, pay attention 
also to temperature management in order to prevent the growth of 
microorganisms. 

 When additives (e.g. moisturizer, preservative, antioxidant, pH 
adjuster) to prevent the growth of microorganisms and oxidization 
are included, use an adequate amount and mix evenly. 

 Manage the temperature and time for heating in order to block the 
survival of microorganisms. 
 
 

 In order to prevent the growth of microorganisms, confirm that 
the moisture content (water activity) is below a certain level and 
control the product temperature so that dew is not formed. 
 

 In order to prevent the commingling of metal, confirm that the 
metal detector is working securely. 

 When enclosing an antioxidant in order to prevent the growth of 
microorganisms, securely seal the container package and securely 
put in an effective antioxidant. 
 
 

 Maintain an adequate environment (temperature, humidity, 
prevention of getting wet, etc.) for the quality preservation of 
products in warehouse and containers. 

 Be careful so that containers do not break with strong impact, etc. 

(*) Example of process variation 

Heating and extrusion → Trimming → Drying and cooling 

Especially 
important!
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Table 6. Examples of substances responsible for danger, occurrence factors and preventive 

measures assumed at each process 

(Intermediate-moisture non-foamed products: semi-moist food) 

Process 
Expected causes 

of danger 

C
lassification 

Occurrence factors Preventive measures 

Storage of  
ingredients 

Growth of 
microorganisms 

B 
Defect of temperature 
management, defect of 
deadline management 

Confirmation of storeroom temperature 
Thorough implementation of “first in, 
first out” 

Preprocessing 
(mincing) 

Microbial 
contamination 

B 
Defect of the washing of 
machines and instruments 

Compliance with washing procedure 
Confirmation of washing situation 

Commingling of 
foreign substances 
(metal) 

P 

Commingling of metallic 
pieces due to the breakage 
of machines and 
instruments 

Maintenance checkup of machines and 
instruments 
Removal by metal detectors used in 
post-process 

Measurement 
Oxidization C 

Defect of the measurement 
of additives (antioxidants) Compliance with measurement 

procedure based on the manual Growth of 
microorganisms 

B 
Defect of the measurement 
of additives (preservatives) 

Mixing 
Oxidization C 

Mixing defect 
Compliance with mixing conditions 
(required times of rotation, hours, etc.) Growth of 

microorganisms 
B 

Heating and 
extrusion 

Growth of 
microorganisms 

B 
Defect of management 
until heating 

Time management from thawing (taking 
out of refrigerator) to the start of heating 

Survival of 
microorganisms 

B Heating defect 
Compliance with heating conditions 
(temperature, pressure, time, etc.) 

Drying and 
cooling 

Growth of 
microorganisms 

B Drying and cooling defect 

Compliance with drying and cooling 
conditions (temperature, time, etc.), 
measurement of moisture content (water 
activity) and product temperature 

Trimming 

Microbial 
contamination 

B 
Defect of the washing of 
machines and instruments 

Compliance with washing procedure 
Confirmation of washing situation 

Commingling of 
foreign substances 
(metal) 

P 

Commingling of metallic 
pieces due to the breakage 
of machines and 
instruments 

Maintenance checkup of machines and 
instruments 
Removal by metal detectors used in 
post-process 

Metal detection 
Commingling of 
foreign substances 
(metal) 

P 
Commingling from 
ingredients and during 
manufacturing process 

Checking the sensitivity of metal 
detector using test piece 

Measurement, 
packaging 

Growth of 
microorganisms 

B 

Sealing defect 

Sealing temperature and time, visual 
confirmation of the condition of sealing, 
sampling inspection (sealing intensity, 
whether there is a leakage or not) 

Defect of the enclosure 
management of 
antioxidants 

Management of time from the opening of 
the antioxidant container to using up the 
content, management of the number of 
antioxidants, confirmation of the 
enclosure of antioxidant using metal 
detector 

Packing 
Growth of 
microorganisms 

B Pinhole generated during 
packing process 

Taking care thoroughly when handling 

Storage, 
transportation 

Commingling and 
growth of 
microorganisms 

B 
Breakage of container 
Inadequate environment 

Taking care thoroughly when handling, 
prevention of getting wet, avoiding direct 
sunlight and high temperature and 
humidity, taking measures against insects 
and rats 

(Note) Classification: B = biological, C = chemical, P = physical 
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4. Intermediate-moisture kneaded and shaped products (jerky, cheese, kamaboko, etc.) 

 This refers to snack products for pets produced by minced meat, fish, vegetables alone or 

mixed with other ingredients, which are casted, heated, dried and cooled (and being cut out). 

Table 7 shows the points of manufacturing management, and Table 8 shows reference cases of 

substances responsible for danger assumed in each process. 

 

Table 7. Points of manufacturing management 

(Intermediate-moisture kneaded and shaped products: jerky, cheese, kamaboko, etc.) 

Process What must be kept in mind for manufacturing safe pet food 
Accepting and storing 

ingredients 
↓ 

Preprocessing 
(mincing) 

↓ 
Measurement 

↓ 
Kneading and mixing 

↓ 
Extrusion(*) 

↓ 
Heating, drying, 

cooling 
↓ 
↓ 

Trimming 
↓ 

Metal detection 
↓ 

Measurement, 
packaging 

↓ 
↓ 

Packing 
↓ 

Storage, transportation 

 Implement check using magnets and sifts, visual examination, etc. 
according to the characteristics of the ingredients, to prevent the 
commingling of foreign substances. 

 When ingredients such as meat and fish are used, pay attention 
also to temperature management in order to prevent the growth of 
microorganisms. 

 When additives (e.g. moisturizer, preservative, antioxidant, pH 
adjuster) to prevent the growth of microorganisms and oxidization 
are included, use an adequate amount and mix evenly. 
 

 
 Manage the temperature and time for heating in order to block the 

survival of microorganisms. 
 In order to prevent the growth of microorganisms, confirm that 

the moisture content (water activity) is below a certain level and 
control the product temperature so that dew is not formed. 
 

 In order to prevent the commingling of foreign metal substances 
that may cause harm to the digestive tract of cats and dogs, 
confirm that the metal detector is working securely. 

 When enclosing an antioxidant in order to prevent the growth of 
microorganisms, securely seal the container package and securely 
put in an effective antioxidant. 
 

 Maintain an adequate environment (temperature, humidity, 
prevention of getting wet, etc.) for the quality preservation of 
products in warehouse and containers. 

 Be careful so that containers do not break with strong impact, etc. 

 

(*) Example of process variation 

 Heating and extrusion → (Drying and cooling) → Trimming → Drying and cooling 

 Extrusion → Heating (steam) → (Trimming) → Drying and cooling → Trimming 

Especially 
important!
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Table 8. Examples of substances responsible for danger, occurrence factors and preventive 

measures assumed at each process 
(Intermediate-moisture kneaded and shaped products: jerky, cheese, kamaboko, etc.) 

Process 
Expected causes 

of danger 

C
lassification 

Occurrence factors Preventive measures 

Storage of  
ingredients 

Growth of 
microorganisms 

B 
Defect of temperature 
management, defect of 
deadline management 

Confirmation of storeroom temperature 
Thorough implementation of “first in, 
first out” 

Preprocessing 
(mincing) 

Microbial 
contamination 

B 
Defect of the washing of 
machines and instruments 

Compliance with washing procedure 
Confirmation of washing situation 

Commingling of 
foreign substances 
(metal) 

P 

Commingling of metallic 
pieces due to the breakage 
of machines and 
instruments 

Maintenance checkup of machines and 
instruments 
Removal by metal detectors used in 
post-process 

Measurement 
Oxidization C 

Defect of the measurement 
of additives (antioxidants) Compliance with measurement 

procedure based on the manual Growth of 
microorganisms 

B 
Defect of the measurement 
of additives (preservatives) 

Mixing 
Oxidization C 

Mixing defect 
Compliance with mixing conditions 
(required times of rotation, hours, etc.) Growth of 

microorganisms 
B 

(Heating and) 
extrusion 

Growth of 
microorganisms 

B 
Defect of management 
until heating 

Time management from thawing (taking 
out of refrigerator) to the start of heating 

Heating 
Survival of 
microorganisms 

B Heating defect 
Compliance with heating conditions 
(temperature, pressure, time, etc.) 

Drying and 
cooling 

Growth of 
microorganisms 

B Drying and cooling defect 

Compliance with drying and cooling 
conditions (temperature, time, etc.), 
measurement of moisture content (water 
activity) and product temperature 

Trimming 

Microbial 
contamination 

B 
Defect of the washing of 
machines and instruments 

Compliance with washing procedure 
Confirmation of washing situation 

Commingling of 
foreign substances 
(metal, etc.) 

P 

Commingling of metallic 
pieces due to the breakage 
of machines and 
instruments 

Maintenance checkup of machines and 
instruments 
Removal by metal detectors used in 
post-process 

Metal detection 
Commingling of 
foreign substances 
(metal) 

P 
Commingling from 
ingredients and during 
manufacturing process 

Checking the sensitivity of metal 
detector using test piece 

Measurement, 
packaging 

Growth of 
microorganisms 

B 

Sealing defect 

Sealing temperature and time, visual 
confirmation of the condition of sealing, 
sampling inspection (sealing intensity, 
whether there is a leakage or not) 

Defect of the enclosure 
management of 
antioxidants 

Management of time from the opening of 
the antioxidant container to using up the 
content, management of the number of 
antioxidants, confirmation of the 
enclosure of antioxidant using metal 
detector 

Packing 
Growth of 
microorganisms 

B Pinhole generated during 
packing process 

Taking care thoroughly when handling 

Storage, 
transportation 

Commingling and 
growth of 
microorganisms 

B 
Breakage of container 
Inadequate environment 

Taking care thoroughly when handling, 
prevention of getting wet, avoiding direct 
sunlight and high temperature and 
humidity, taking measures against insects 
and rats 

(Note) Classification: B = biological, C = chemical, P = physical 



17 
 

 

5. Intermediate-moisture dried foodstuff products (white chicken meat, vegetables, sardine, 

etc.) 

 This refers to snack products for pets produced by immersing preprocessed meat, fish, 

vegetables, etc. into a solution prepared for quality preservation and seasoning, and then heated 

and dried. Table 9 shows the points of manufacturing management, and Table 10 shows reference 

cases of substances responsible for danger assumed in each process. 

 

Table 9. Points of manufacturing management 

(Intermediate-moisture dried foodstuff products: white chicken meat, vegetables, sardine, etc.) 

 Process  What must be kept in mind for manufacturing safe pet food 
Accepting and storing 

ingredients 
↓ 

Preprocessing 
↓ 

Measurement 
(preparation of 

immersion solution) 
↓ 

Immersion 
↓ 

Heating, drying, 
cooling 

↓ 
↓ 
↓ 
↓ 

Metal detection 
↓ 

Measurement, 
packaging 

↓ 
↓ 

Packing 
↓ 

Storage, transportation 

 Implement visual examination of ingredients in order to prevent 
the commingling of foreign substances. 

 When ingredients such as meat and fish are used, pay attention 
also to temperature management in order to prevent the growth of 
microorganisms. 
 

 When additives (e.g. moisturizer, preservative, antioxidant, pH 
adjuster) to prevent the growth of microorganisms are allowed to 
soak into ingredients, immerse the materials into a solution to 
which an adequate amount of additives are added and mixed 
evenly according to prescribed conditions (temperature, time). 

 Manage the temperature and time for heating in order to block the 
survival of microorganisms. 

 In order to prevent the growth of microorganisms, confirm that 
the moisture content (water activity) is below a certain level and 
control the product temperature so that dew is not formed. 

 In order to prevent the commingling of foreign metal substances 
that may cause harm to the digestive tract of cats and dogs, 
confirm that the metal detector is working securely. 

 When enclosing an antioxidant in order to prevent the growth of 
microorganisms, securely seal the container package and securely 
put in an effective antioxidant. 

 
 Maintain an adequate environment (temperature, humidity, 

prevention of getting wet, etc.) for the quality preservation of 
products in warehouse and containers. 

 Be careful so that containers do not break with strong impact, etc. 

Especially 
important!

It is important to control the moisture content according 

to the material. Pay attention also to drying unevenness 

due to the position when being dried. 
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Table 10. Examples of substances responsible for danger, occurrence factors and preventive 

measures assumed at each process 

(Intermediate-moisture dried foodstuff products: white chicken meat, vegetables, sardine, etc.) 

Process 
Expected causes 

of danger 

C
lassification 

Occurrence factors Preventive measures 

Storage of 
ingredients 

Growth of 
microorganisms 

B 
Defect of temperature 
management, defect of 
deadline management 

Confirmation of storeroom 
temperature 
Thorough implementation of “first 
in, first out” 

Preprocessing 

Microbial 
contamination 

B 
Defect of the washing of 
machines and instruments 

Compliance with washing 
procedure 
Confirmation of washing situation 

Commingling of 
foreign 
substances 
(metal) 

P 

Commingling of metallic 
pieces due to the breakage 
of machines and 
instruments 

Maintenance checkup of machines 
and instruments 
Removal by metal detectors used in 
post-process 

Measurement 
(preparation of 
immersion 
solution) 

Growth of 
microorganisms 

B 

Defect of the 
measurement of additives 
(moisturizer, preservative, 
pH adjuster) 

Compliance with measurement 
procedure based on the manual 
Measurement of pH and Brix 
degree of the solution 

Immersion 
Growth of 
microorganisms 

B Immersion defect 
Compliance with immersion 
conditions (time, temperature, etc.) 

Heating 
Survival of 
microorganisms 

B Heating defect 
Compliance with heating conditions 
(temperature, pressure, time, etc.) 

Drying and 
cooling 

Growth of 
microorganisms 

B Drying and cooling defect 

Compliance with drying and 
cooling conditions (temperature, 
time, etc.), measurement of 
moisture content (water activity) 
and product temperature 

Metal 
detection 

Commingling of 
foreign 
substances 
(metal) 

P 
Commingling from 
ingredients and during 
manufacturing process 

Checking the sensitivity of metal 
detector using test piece 

Measurement, 
packaging 

Growth of 
microorganisms 

B 

Sealing defect 

Sealing temperature and time, 
visual confirmation of the condition 
of sealing, sampling inspection 
(sealing intensity, whether there is a 
leakage or not) 

Defect of the enclosure 
management of 
antioxidants 

Management of time from the 
opening of the antioxidant 
container to using up the content, 
management of the number of 
antioxidants, confirmation of the 
enclosure of antioxidant using 
metal detector 

Packing 
Growth of 
microorganisms 

B 
Pinhole generated during 
packing process 

Taking care thoroughly when 
handling 

Storage, 
transportation 

Commingling 
and growth of 
microorganisms 

B 
Breakage of container 
Inadequate environment 

Taking care thoroughly when 
handling, prevention of getting wet, 
avoiding direct sunlight and high 
temperature and humidity, taking 
measures against insects and rats 

(Note) Classification: B = biological, C = chemical, P = physical 



19 
 

6. Confectionary-form products (cookie, cake, etc.) 

 This refers to snack products for pets produced by mixing flour, egg, fat and oil, etc., which are 

casted and baked. Table 11 shows the points of manufacturing management, and Table 12 shows 

reference cases of substances responsible for danger assumed in each process. 

 

Table 11. Points of manufacturing management 

(Confectionary-form products: biscuit, cake, etc.) 

 Process  What must be kept in mind for manufacturing safe pet food 

Accepting and storing 

ingredients 

↓ 

Measurement 

↓ 

Mixing 

↓ 

Casting 

↓ 

Baking 

↓ 

Drying and cooling 

↓ 

↓ 

Metal detection 

↓ 

Measurement, 

packaging 

↓ 

Packing 

↓ 

Storage, transportation 

 Implement check using magnets and sifts, visual examination, etc. 

according to the characteristics of the ingredients, to prevent the 

commingling of foreign substances. 

 

 When additives (e.g. moisturizer, preservative, antioxidant, pH 

adjuster) to prevent the growth of microorganisms and oxidization 

are included, use an adequate amount and mix evenly. 

 

 Manage the temperature and time for heating in order to block the 

survival of microorganisms. 

 In order to prevent the growth of microorganisms, confirm that 

the moisture content (water activity) is below a certain level and 

control the product temperature so that dew is not formed. 

 In order to prevent the commingling of foreign metal substances 

that may cause harm to the digestive tract of cats and dogs, 

confirm that the metal detector is working securely. 

 When enclosing an antioxidant in order to prevent the growth of 

microorganisms, securely seal the container package and securely 

put in an effective antioxidant. 

 

 Maintain an adequate environment (temperature, humidity, 

prevention of getting wet, etc.) for the quality preservation of 

products in warehouse and containers. 

 Be careful so that containers do not break with strong impact, etc. 

Especially 
important! 
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Table 12. Examples of substances responsible for danger, occurrence factors and preventive 

measures assumed at each process 

(Confectionary-form products: biscuit, cake, etc.) 

Process 
Expected causes 

of danger 

C
lassification 

Occurrence factors Preventive measures 

Storage of  
ingredients 

Growth of 
microorganisms 

B 
Defect of temperature 
management, defect of 
deadline management 

Confirmation of storeroom 
temperature 
Thorough implementation of “first 
in, first out” 

Measurement 

Oxidization C 
Defect of the 
measurement of additives 
(antioxidants) 

Compliance with measurement 
procedure based on the manual 

Growth of 
microorganisms 

B 

Defect of the 
measurement of additives 
(moisturizer, preservative, 
pH adjuster) 

Mixing 
Oxidization C 

Mixing defect 
Compliance with mixing conditions 
(required times of rotation, hours, 
etc.) 

Growth of 
microorganisms 

B 

Casting None    

Baking 
Survival of 
microorganisms 

B Baking defect 
Compliance with baking conditions 
(temperature, time, etc.) 

Drying and 
cooling 

Growth of 
microorganisms 

B Drying and cooling defect 

Compliance with drying and 
cooling conditions (temperature, 
time, etc.), measurement of 
moisture content (water activity) 
and product temperature 

Metal 
detection 

Commingling of 
foreign 
substances 
(metal, etc.) 

P 
Commingling from 
ingredients and during 
manufacturing process 

Checking the sensitivity of metal 
detector using test piece 

Measurement, 
packaging 

Growth of 
microorganisms 

B 

Sealing defect 

Sealing temperature and time, 
visual confirmation of the condition 
of sealing, sampling inspection 
(sealing intensity, whether there is a 
leakage or not) 

Defect of the enclosure 
management of 
antioxidants 

Management of time from the 
opening of the antioxidant 
container to using up the content, 
management of the number of 
antioxidants, confirmation of the 
enclosure of antioxidant using 
metal detector 

Packing 
Growth of 
microorganisms 

B Pinhole generated during 
packing process 

Taking care thoroughly when 
handling 

Storage, 
transportation 

Commingling 
and growth of 
microorganisms 

B 
Breakage of container 
Inadequate environment 

Taking care thoroughly when 
handling, prevention of getting wet, 
avoiding direct sunlight and high 
temperature and humidity, taking 
measures against insects and rats 

(Note) Classification: B = biological, C = chemical, P = physical 
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7. Products packed and sealed in tight containers and sterilized by autoclaving and heating 

(canned food, foods in aluminum trays, pouches, cups, etc.) 

 This refers to pet food filled in and sealed in tight containers such as a can, aluminum tray, 

pouch, cup, etc. and sterilized by autoclaving and heating (moisture content of about 40% or 

more). Table 13 shows the points of manufacturing management, and Table 14 shows reference 

cases of substances responsible for danger assumed in each process. 

 

Table 13. Points of manufacturing management 

(Products packed and sealed in tight containers and are sterilized by autoclaving and heating: 

canned food, foods in aluminum trays, pouches, cups, etc.) 

 Process  What must be kept in mind for manufacturing safe pet food 
Accepting and storing 

ingredients 
↓ 

Preprocessing 
↓ 

Metal detection 
↓ 
↓ 
↓ 
↓ 

Filling 
↓ 

Tight-sealing (seaming, 
sealing) 

↓ 
↓ 
↓ 

Sterilizing and cooling 
↓ 
↓ 
↓ 
↓ 
↓ 
↓ 

Packing 
↓ 

Storage, transportation 
 

 Implement check using magnets and sifts, visual examination, etc. 
according to the characteristics of the ingredients, to prevent the 
commingling of foreign substances. 

 When ingredients such as meat and fish are used, pay attention 
also to temperature management in order to prevent the growth of 
microorganisms. 

 Remove foreign substances through visual examination and by 
using metal detectors to prevent the commingling of foreign 
substances that may cause harm to the digestive tract of cats and 
dogs (metal, glass, bone, etc.). 

 Keep the liquid infusion line clean in order to prevent microbial 
contamination. 

 Pay attention to insufficient degassing, deformation of container, 
and the protrusion of content to the sealed part. 

 It is important to maintain the airtightness in order to prevent 
microbial contamination. Therefore, securely seam and seal the 
container. 

 In order to prevent the growth of microorganisms, start sterilizing 
within a certain time of thawing or taking out from refrigerator. 

 Securely sterilize in certain conditions (temperature, time, 
pressure) in order to prevent the survival of microorganisms. Also, 
in order to prevent microbial contamination from cooling water, 
confirm that the residue chlorine concentration is kept at the 
standardized level. 

 Maintain an adequate environment (temperature, humidity, 
prevention of getting wet, etc.) for the quality preservation of 
products in warehouse and containers. 

 Be careful so that containers do not break with strong impact, etc. 

 

Especially 
important!

Securely confirm that the container is tightly 

sealed in inspection before shipment. 
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Table 14. Examples of substances responsible for danger, occurrence factors and preventive 

measures assumed at each process 

(Products packed and sealed in tight containers and sterilized by autoclaving and heating: canned 

food, foods in aluminum trays, pouches, cups, etc.) 

Process 
Expected causes 

of danger 

C
lassificatio

n Occurrence factors Preventive measures 

Storage of  
ingredients 

Growth of 
microorganisms 

B 
Defect of temperature 
management, defect of 
deadline management 

Confirmation of storeroom 
temperature 
Thorough implementation of 
“first in, first out” 

Preprocessing 

Microbial 
contamination 

B 
Defect of the washing of 
machines and instruments 

Compliance with washing 
procedure 
Confirmation of washing 
situation 

Commingling of 
foreign 
substances 
(metal) 

P 

Commingling of metallic 
pieces due to the breakage 
of machines and 
instruments 

Maintenance checkup of 
machines and instruments 
Removal by metal detectors 
used in post-process 

Commingling of 
foreign 
substances 
(non-metal) 

P 

Residue at the time of 
manufacturing 
ingredients, 
commingling of 
instrument pieces due to 
breakage at the time of 
transporting materials 

Checking of pallets used within 
the site, taking care thoroughly 
when handling, removal by 
visual examination 

Metal detection 

Commingling of 
foreign 
substances 
(metal) 

P 
Commingling from 
ingredients and during 
manufacturing process 

Checking the sensitivity of 
metal detector using test piece 

Filling 

Microbial 
contamination 

B 
Defect of the washing of 
machines and instruments 

Compliance with washing 
procedure 
Confirmation of washing 
situation 

Growth of 
microorganisms 

B 

Management defect of 
head space, insufficient 
degassing, deformation of 
container, protrusion of 
content to the sealed part 

Confirmation of amount filled 
Holding the content 

Tight 
sealing 

Seaming 

Microbial 
contamination 

B 

Seaming defect 
Sampling inspection (shape, 
size, degree of vacuum) 

Sealing Sealing defect 

Sealing temperature and time, 
visual confirmation of the 
condition of sealing, sampling 
inspection (sealing intensity, 
whether there is a leakage or 
not) 

Sterilizing 

Growth of 
microorganisms 

B 
Defect of management 
until sterilization 

Temperature management from 
thawing (or taking out of 
refrigerator) to the start of 
sterilizing 

Survival of 
microorganisms 

B Sterilization defect 
Compliance with sterilization 
conditions (heating temperature, 
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pressure, time, etc.) 

Cooling 
Microbial 
contamination 

B 

Defect of the management 
of cooling water (residue 
chlorine concentration 
reduction) 

Measurement of residue chlorine 
concentration 

Packing None    

Storage 
Growth of 
microorganisms 

B 
Sterilization defect, tight 
sealing defect 

Confirmation through 
constant-temperature test 

Transportation, 
storage 

Commingling 
and growth of 
microorganisms 

B Breakage of container 
Taking care thoroughly when 
handling, prevention of freezing 

(Note) Classification: B = biological, C = chemical, P = physical 

 


