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Preface

“Food is the paramount necessity ol the people and safety
is the first necessity of food”. Food salety is closely relat-
ed to people” s health and life salety, and it is crucial to
the stability of social development. However, the source
of production is contaminated under the accelerating of in-
dustrialization and the increasingly severe ecosystem pollu-
tion. Besides. some producers have no sense ol foods
safety or security technology, they do not take responsi-
bility for producing safe foods. In actual production, what
they do is to cut costs and chase profit. What is more,
many managers employed directly in food salety learn the
related knowledge at work rather than accepting the special-
ized training and education, which are far from enough to
meet the need of practical work. All those reasons result in
frequent food safety incidents, a critical threat to people’s
life and health, Students who major in Food Science, are a
force in the work of food production, processing. detection,
development. It is quite important to develop the students’
professional food safety awareness, and to master the

knowledge and dynamic state of food safety.

With the globalization of the economy. there are an in-
creasing number of food trades between China and other
countries in the world. It is becoming an important work
on how to assure the salety of our import and export food.
So we need foster large number of interdisciplinary talents
with both food safety knowledge and capability of interna-
tional communication, and English, as a universal lan-
guage over the world, is one of the basic abilities which
the students must have. To enhance students’ specialized
accomplishment and cultivate their global outlook, to de-
velop individuals with both specialized knowledge and
English, to meet the necessary of the developing society.
and to improve food saflety status, we carry out bilingual
education on food safety, develop organic combination of
specialized knowledge and English, and learn new real-
itiess recent progresses and the new research achievements
on food safety home and abroad.

“Food Safety (with Chinese Translation) 7 is rather
extensive, involving a wide variety of subjects, such as

Analytical Chemistry, Microbiology. Food Technolo-

all
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gv. Quality Management, Toxicology, Epidemiology,
Hygiene, Nutrition and so on, it is a subject with

strong comprehensive knowledge and practice.

The book consists of eight chapters. Chapter 1 is an intro-
duction part. mainly illustrating the history and modern
connotations of food safety; Chapter 2. Chapter 3 and
Chapter 4 introduce the biological hazards. chemical haz-
ards and natural toxic substances on food salety respective-
lys Chapter 5 mainly introduces the effects of packaging
materials and containers on food salety; Chapter 6. Chap-
ter 7 introduce the safety of non-thermal sterilization food
and the safety of genetically modified food: Chapter 8
mainly introduces the food safety management system.
Chapter 1 and Chapter 2 were written by Zhang Shuan-
gling (Qingdao Agricultural University); Chapter 3 and
Chapter 4 were written by Zhao Haiyan (Qingdao Agri-
cultural University) ; Chapter 5 and Chapter 6 were writ-
ten by Chang Jinghua (Liaoning Technical University) ;
Chapter 7 was written by Zhao Wenying (North Universi-
ty of China); Chapter 8 was written by Zhang Shuangling
( Qingdao Agricultural University ) & Du Dehong
(Qingdao Agricultural University). Food safety techni-
cal vocabulary after each chapter was written by Han
Yue (Qingdao Agricultural University), Wang Lixin
(Qingdao Agricultural University) and Jiang Wenping
(Qingdao Agricultural University). and the whole text
was checked by Han Yue (Qingdao Agricultural Univer-
sity) « Wang Lixin (Qingdao Agricultural University) and
Jiang Wenping (Qingdao Agricultural University).

There are 624 thousands words in this book and 431
thousands words accomplished by Zhang Shuangling.
102 thousands words accomplished by Zhao Haiyan,
41 thousands words accomplished by Chang Jinghua.
20 thousands words accomplished by Zhao Wenying.
and 30 thousands words accomplished by Du Dehong.

Due to a broad scope of the book. the editor is limited.
and deficiencies are inevitable in the book. we are loo-
king forward to your good suggestions for the amend-

ments and revisions in the next edition.

Sincerely,
The Authors
August 2017
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Chapter 1 Introduction

According to the article 99 of Food Safety Law of Peo-
ple’s Republic of China, the definition of food is *food
includes a variety of [inished products and raw materials
for human consumption or drink and the items which are
both food and medicine in traditional aspects. However,
food does not include the items for therapeutic purposes”.
From the perspective of food salety legislation and man-
agement. generalized food also relates to the food produc-
tion of raw materials. planting food materials. sub-
stances and environmental contact the breeding process.
food additives, direct or indirect contact with food packa-
ging materials, [lacilities. Thus, food not only has a wide
range in category, but also covers the numerous areas. In
all, food is the material basis of our human existence and
development. which has a directly influence on the health
and salety of consumers. Therefore, to ensure food safety

and health is the primary task of food and related industries.

There has been more than 30 years from the Chinese
open-up reform applied, with the high speed development
of industry and agriculture, especially based on the idea of
“as long as economic benefits. regardless of the ecological
environment” in former years. lead to a lot of production
and domestic waste pollution. People who stay in the most
high-end food chain has a great live threat, because of the
environmental p()“ulams scri(‘)usly p()“ulcd the food by the
consumption of contaminated agricultural and food produc-
tion process, and the pollution produced by the enrich
ment of these contaminants through the food chain; At
the same time. agricultural chemicals such as pesticides.
fertilizers., ete. which large-scale used in agricultural pro-
duction process. also lead to the contamination of edible
agricultural products; To some extent, abuse and illegal
use of non-food additive substances as additives in food
production process also affect the safety of food; As the de-
velopment of science, some of the traditional food process-
ing methods. such as smoking. baking. ete. Will produce
some harmful substances. a threat to human health.

Therelore, the study of [actors affecting food salety and
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control measures to ensure food safety. become one of the

focuses of attention around the world now.

1.1 The Historical Context of Food Safety

1. 1.1 Food Safety Knowledge of Ancient Humans

The knowledge of ancient humans about food saflety
was something about food corruption. disease trans
mission and other issues. A lot of diet taboos. warn-
ings and ban regulations were established under the ba-
sis of a long-term life experience by the various nations
ol the world and some codes of practice were spread as

survival remains today.

the Bible Mo-

“Meat not from ruminant hooled animals can

Western culture: the 1st century BC.
ses diet ;
”. 2000 BC,

not eat the Jewish Old Testament : *Not

cat those dead in the [ields of bush meat”.

China: there were “medical food™ and “food officials”
to protect the ruling class of food nutrition and salety
in Western Zhou Dynasty. 2500 years ago. “Conlucian
ancestral” Confucius Analects = Xiang dang that
read: “Food rotten stinking, rotting fish and meat,
do not eat. Food color ugly, do not eat. Unpleasant
odor. do not eat. Improper cooking. do not eat. Inap-
propriates do not eat. Not a proper cut meat. do not

eat. No certain flavored sauce. do not eat. ™

1. 1.2 TFood Safety Knowledge of Recent Humans

In the 17th and 18th centuries. the expanding of industry
production scale promotes the developing of the commodity
economy and the increasing of the amount of the food
trade. However, owing to the lack of effective food inspee
tion techniques and the lag of relative food salety laws and
regulations . there is a new change in modern food salety is-
sue. False food, adulterated food. mixed with poison,
[raud phenomenon has spread to social nuisance. Concen-
trated sulluric acid. turpentine. lime, alum were found in
British gin; watered milk, carbon-doped collee. meat with

sulluric acid appeared in the American market.
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Ban Food Forgery Law was introduced in France in
1851: Food Law was introduced in British in 1860;
Pure Food and Drug Law and Meat Inspection Law

were introduced in United States in 1906.

Abundant knowledge of food hygiene and safety has
been accumulated in the thousands of years ol feudal
society. However, the knowledge did not constitute a
discipline, which was mainly used as regimen rulers
for the exploiting classes, and not being truly services

for the majority of people.

1. 1.3 The Knowledge of Modern Humans About
Food Safety

The knowledge of modern humans about food safety
has changed from food unsanitary. spread ol epidemics
and adulteration to certain chemical contamination on
food and the potential threat to consumer health. For
example. organic synthetic pesticide which is the source
of pollution in agriculture. Food salety incidents contin-

ne to occur in our lives.

1.2  The Modern Context of Food Safety

1.2.1 Concepts About Food Safety

1.2.1.1 Food safety

“Food safety”™ has the duality. One is quantity safety is-
sue: the food security of a country or society is whether it
has sufflicient food supply. The other is quality safety is-
sue; the effect of toxic and hazardous substances on hu-

man health is a public health problem.
1.2.1.2 Food quality

Food quality involves the other traits for consumers.
namely the edible value of food. It not only has positive
traits including flavor, color. texture. and nutrition,
but also has negative traits, such as corruption, sex.

color and taste, etc.
1.2. 1.3 Hazard, risk and toxicity

Hazard refers to foods may produce biological. chemical
and physical factors or conditions, which will adverse to

health effects.
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Risk refers to the possibility of adverse health effects of

various hazards and strength.

Toxicity reflers to an ability of material producing any kind
of damage or injury (chronic or acute) on organism in

any condition.
1.2. 1.4 Food safety

Food safety is a science, which analysis the risks of the
harms to human health by food and reduces or makes sure
the food with no risks. The food should not contain toxic
and hazardous substances or factors which may do harm 1o
or threat human health. Those substances or factors will
lead consumers to acute or chronic toxic or infectious dis-
eases or the health risks which may endanger the health of
offspring. Jones, an American scholar. has suggested that
divide the food safety into absolute safety and relative safe-
ty. Absolute Security: means a commitment which shall
make sure that there is no harm to the human health when
they eat the food, which means the food has no safety
risk. However, on the ohjective aspect, the diet way and
behavior of human always lead to risks. Therefore, absolute
safety or zero risk is difficult to achieve. Relative salety: it
will be safe i the normal amount of food or ingredient is in-
take in a reasonable diet way. The salety of food depends
on whether the amount of food is properly or not. diet
way is reasonable or not. the production process of

food and the internal conditions of the consumer.
1.2.1.5 Foodborne disease

Various pathogenic which enter into human body through
ingestion always lead to infectious or toxic disease, such
as common [ood poisoning, intestinal infectious diseases,
zoonotic diseases, parasitic diseasess and toxic and haz-

ardous chemical substance-induced disorders.

1. 2.2 Modern Problems of Food Safety

1.2. 2.1 The present situation of food safety of
overseas and domestic
1.2.2. 1.1 The present situation of food safety of

overseas

Since the 1990s. the food safety malignant events ol-

ten occur in internationally, such as the UK's BSE,
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Belgium's dioxin events. With the integration of the
global economy, food security has become the border-
less world [ood security issues. The food safety problem
of particular area may spread to global. Moreover, it may
lead to bilateral or multilateral international {ood trade dis-
putes. Therefore. in recent years, countries around the
world have strengthened food safety building. including
institutional settings and adjust and strengthen policies and
regulations. supervision and management and technolo-
gy investment. Governments of various countries ol the
world have taken measures to establish and improve
the food management system and relevant laws and
regulations. Developed countries and regions like the
United States and Europe has established not only a
relative comprehensive standards and testing system
for raw material of food and processed food. but also a
relevant standard and testing system and laws and reg-
ulations for food production environment and the im-

pact to environment by food production procedure.

1.2.2.1. 2 The present situation of food safety

at home

Chinese food safety issue is not optimistic. According
to special investigation of 2001-2003 years by the State
Administration of Quality Inspection and Quarantine.
it is found that the amount of employees of 70% of do-
mestic [ood companies is less than 10 people. more
than 10% of companies did not get business license and
a quarter of the companies take no measures to control
the quality of raw materials. Thus. it is hard to make
sure the salety of the food. The food safety faces a
credit crisis of the resident,s however, Chinese aver-
age life expectancy is extended and health conditions
are improved significantly. the average life expectancy
of Chinese residents in 2016 is 76 years, higher than
the world’s average. This achievement is closely related
to the improvement of the level of China's food sale-
ty. The improvement of China’s food safety control can

be refllected in the following aspects.

(1) Establish a total quality control standard system based
on the idea of “from land to table”, including technical,
quality and certifications which forms a safety food produc-

tion and processing system to meet China's national conditions
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Since the 1990s. in accordance with international organic
food management experience and combined with the do-
mestic national condition, based on the sale food with
clean, safe. high-quality features as the basic characters.
our country establish a green good quality standards, mo-
nitoring inspection. trademark management ete. industrial
development system and form a new and main “standard
system-quality certification-mark manage ”  operation
mode. The food face the market in a uniform standard and
a unified image and the enterprises and [armers are organ-
ized to participate in the research and development
process. In some areas, it is formed a * production base-
leading enterprises-brand-market™ healthy [unctioning in-
dustrial chain. AA grade green food standards and green
food quality control standards system has been initially es-
tablished. Green food has covered grain. edible oil, [ruits,
vegetables. poultry products, fish, and alcohol. beverage
and ete. categories. The purpose of pollution-free agricultural
is to solve the agriculture product security problem which is
becoming increasingly prominent problem in recent years.
Pollution-free agricultural pollution emphasizes on safety
and environmental friendly and the main product are agri-

cultural and primary processing products.

(2) Significantly improvement of the overall level of

the industry

(D Substantial increase in food hygiene inspection pass

rate.

@ Export food quality improved significantly, market

share increased year by year.

@ Focus on learning foreign food quality control tech-

niques.

@ Chinese food poisoning and poisoning the overall

number of persons decreased occurrence.

(3) Food quality and salety market access system and

start making use of “QS8” (quality salety) mark

“Food quality and safety market access system” is not

only the common practice in the international area,
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but also in line with the interests of consumers. Its
main contents include: food production enterprises
should implement production license system, and the
enterprises which have not obtained the production li-
cense ol enterprises are not allowed to produce
food. From January 14. 2003, for rice, flour. oil,
soy sauce and vinegar. which are most common five
categories. the State Administration of Quality Super-
vision. Inspection and Quarantine began [ull imple-
mentation of the "food quality and safety market access
system. " Implement compulsory inspection system for
enterprise production of food. and it is not allowed
food without inspection or unqualified food into mar-
ket: for inspection of food labeled with market access

QS. quality and safety of commitment to the society.
(4) Food quality and safety education personnel train-
ing system has been initially formed

1.2.2.2 Hazard factors in food

1.2.2.2. 1 Biological hazard

(1) Origin and classification

Biological hazard includes bacterial. fungus. virus and
parasite. Biological hazards in food may both come
from the raw material. and come from the food manu-

facturing process.
(2) Features
(D The impact is casy to see.

@) Microbiological hazards caused foodborne diseases

increased.

3 The harm of foodborne diseases is increasing.

@) Risk assessment and risk management system set
up is not perfect. which is also not set up based on
production.

(3) Biological hazard control measures

(D Pathogenic  bacteria: time/temperature control
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(heating and cooking. cooling and freezing); Fermen-
tation/pH control; add salt or other preservatives:

dry and source control.
(@ Virus: cooking.

@ Parasite: controlling the diet; inactive/remove.
1.2.2. 2.2 Chemical substances

(1) Origin

Chemical hazards exit any step of food procedure.
Chemicals, for example. pesticide. veterinary drugs
and food additives are not harmflul at a suitable level,
but il exceed the limit level. they are harmful. Food in
the presence of chemical substances potentially harm-
ful to the health of consumers—higher public aware-
ness; outstanding long-term effects of chemical con-
taminants; food additives, pesticides and veterinary
drugs prior to use to carry out comprehensive testing;
for cumulative, low-level chemical exposure complex
concerns; the establishment of chemical hazards risk

assessment and risk management system.
(2) Classification
(D Existed naturally: mycotoxin, histamine. [ish

toxin, mushroom toxins, shellfish toxins and alka-

loid. etc.

@ Added intentionally: food additive (preservative such

as nitrites; nutrient supplement and colorant etc).

@) Added unintentionally: agricultural chemical sub-
stances (eg. pesticides herbicide. fertilizer. antibiot-
ics and growth hormone). banned chemicals, toxic
elements and compounds ( such as lead. arsenic.
mercury and prostate ), PCBs. factory chemicals

(such as lubricant, cleaner, disinfectant and paint).

(3) Precaution

material, process, label.
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Ie2e2,2.3

Physical hazard

(1) Origin: material found in food unnaturally and in-

herent harmfully, for example: metal, glass.

(2) Control measures; source control; production

control.

1.2.3 The supervision and Control of Food Safety

1.2.3. 1 Risk analysis

Risk analysis is a scientific basis for food safety control. but
has not yet effectively implemented in China. A large num-
ber of pesticides. veterinary medicine. plant growth regu-
lators and food currently used in the food chain, pathogenic
organisms in [ood, etc. are all not yet accept systematic risk
assessment and communication. which causes no scientific
qualitative for food salety and management blindness at
present. Producers, consumers and managers are all lack of
considerable extent necessary information and knowl-
edge. Risk analysis based on food safety control capabilities
include three aspects: The first one is detection, monito-
ring and surveillance capability. the technical support de-
partment with a comparable level with international food
salety inspection. testing capabilities. relying on the ability
to form inspection on food production. processing, stor-
age. transportation. consumption of active and passive
monitoring network of the whole process, and has imple-
mented management plan according to the network monito-
ring capabilities; The second one is risk analysis capabili-
ties. which is a risk assessment management and commu-
nication ability for foodborne disease. contamination status
and related factors based on obtained the testing. inspection
and monitoring data and related information. including the
assessment results for the control. management, adjusting
inspection, monitoring and surveillance program. pub-
lished scientific information, the ability to guide public edu-
cation; The third one is continuous improvement and revi-

sion of laws. regulations. and standard systems.
Food safety risk assessment includes the lollowing steps:

@ Hazard identification: identify a known or potential

health effect related with a specific factor.
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(@ Hazard characterization: in food which caused by
the biological chemical and physical factors of harm{ul
to your health to do the qualitative and quantitative
evaluation For chemical factors. must carry on the
dose-effect evaluation. If you can obtain the biological
and physical [actors of a dose-assess. then the dose-

assess evaluation should be made.

@ Exposure assessment: the evaluation of potential

intake qualitative and quantitative.

@ Risk characterization: through the description of
the damage identification of hazard factors and expo-
sure dose estimation ol comprehensive analysis, it is
concluded that for a given population may produce ad-

verse impact assessment. including with the influence

1.2.3.2 The regulatory system of food safety in China

Agricultural products (food) products production chain
division multi-sectoral management system: Primary ag-
ricultural products (Ministry of Agriculture) . processing
and export ( AQSIQ), circulation areas and bazaars
( AIC), catering ( Ministry of Health and CFDA),
slaughtering. processing and market development (Com-
merce Department ), industry integrity of the building
(MIIT). comprehensive coordination (National Food Se-
curity Office) . Food Safety Law of the People’s Repub-
lic of China . Product Quality Law of the People's Re-
public of China. Agriculture Law of the People’s Re-
public of China « Law of the People’s Republic of China
on Lmport and Export commodity Inspection . the Spe-
cial Regulations of the State Council on Strengthening the
Supervision and Administration the Safety of Food and
Other Products .« Regulation of the People's Republic of
China on the Administration of Production License for
Industrial Products. Food production and processing
enter prise quality and safety supervision and manage-
ment of the im plementation details.

1.2.3.3 The strategies of improving food safety
1.2.3.3. 1

Food companies

(1) Hazard Analysis and Critical Control Point ( HACCP)
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