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Food Safety Hazard

A foodborne hazard is a biological, chemical, or physical agent in. or condition of food

with the potential to cause an adverse health effect.
1. 1.1 Biological Hazards

Biological hazards include pathogenic bacteria, fungi, viruses, prions. protozoans and
helminthic parasites. There are two types of foodborne disease from microbial pathogens:
infections and intoxications. Infections result from ingestion of live pathogenic organisms
that multiply within the body and produce disease. Intoxications occur when toxins produced
by pathogens are consumed. Intoxications can occur even if no viable microorganisms are in-
gested. This often occurs when foods are stored under conditions that allow the pathogens to
grow and produce toxin. Subsequent processing of the food may destroy the microorganisms
but not the toxin. Manifestations of biological hazards typically involve foodborne illnesses
with symptoms including gastrointestinal distress. diarrhoea, vomiting and sometimes
death. The U.S. Public Health Service classifies moist, high-protein, and low-acid foods as
potentially hazardous. High-protein foods consist, in whole or in part, of milk or milk prod-
ucts, shell eggs, meats, poultry. fish, shellfish, edible crustacea (shrimp, lobster, crab).
Baked or boiled potatoes, tofu and other soy protein foods. plant foods that have been heat-
treated, and raw seed sprouts (such as alfalfa or bean sprouts) also pose a hazard. These

foods can support rapid growth of infectious or disease-causing microorganisms,
1. 1.2 Chemical Hazards

A very wide variety of chemical hazards may appear in food products either by natural
occurrence in a raw material or by deliberate or unintentional addition during processing.
When ingested, these may cause gastrointestinal distress, organ damage and immunological
reactions that may result in death. The long-term ingestion of foods containing toxic chemi-
cals can lead to chronic effects, including cancer. Some chemical hazards are presented be-
low,

Naturally occuring chemical hazards: allergens, mycotoxins

Agricultural chemicals: pesticides, fertilizers, antibiotics

Heavy metals: lead, cadmium, mercury, arsenic, uranium

Chemicals used in food processing environments: lubricants, detergents. sanitizers, re-
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frigerants, pesticides
Chemicals used in food packaging materials: plasticizers, other additives used in manu-

facture
1. 1.3 Physical Hazards

Food borne physical hazards are commonly called * foreign materials” or *“foreign
bodies”. The general sources of contamination are the environment, the food itself, the food
processing facilities and personal objects. Their presence in food may result in choking, or
oralor internal cuts. but rarely result in death.

Soil and stones are typical environmental contaminants during harvesting. Some foreigh
material contamination originates with the food itself such as fruit stones and stems, bones
or bone chips [rom fish and meat. A great deal of foreigh material contamination originates
in food processing facilities. Nails, cut wires and broken utility blades can be dropped into
the food stream by maintenance workers. Pieces of glass. hard plastic and wood splinters can
enter the food from other fixtures and utensils in the processing area. Personal objects used
or worn by maintenance and line workers and by food handlers in food service operations of-
ten fall into the food. These may include rings. pencils, papers. earrings. nose rings. but-

tons. thermometers. hair and gloves.

Control of Microbiological Hazards

Some educators refer to the “three Ks” as a comprehensive programme of microbiologi-
cal hazard control in food production, those being, “kill them”. “keep them from growing”

and “keep them out”. Described more scientifically, these three procedures are:
1. 2.1 Destruction of Microorganisms

Many well-established and several novel procedures are available to kill microorganisms.
These include thermal processes such as pasteurisation and ultra-high temperatures sterilisa-
tion, and non-thermal processes such as irradiation, high hydrostatic pressure and pulsed
electric fields. Most often, pasteurisation involves a cooking or heating procedure conducted
at atmospheric pressure, It is used to protect the public health by killing pathogenic microor-
ganisms and to extend product shelf-life by killing spoilage microorganisms. Many foods to
be sterilised are packaged into metal, glass or plastic retail containers, hermetically sealed
and processed under pressure with steam at 121°C or higher. Foods may be sterilised at

ultra-high temperatures (UHT) for a very short time, e. g. 140~150°C for several seconds.
1. 2.2 Prevention of Microbial Growth

The principal process controls to prevent the growth of microorganisms in foods include
refrigeration, freezing, modified atmospheres. Below its minimum growth temperature, a
microorganism is no longer able to grow. The generally accepted temperature for optimum
refrigeration is 5°C or lower. The shelf-life of refrigerated perishable foods can often be ex-
tended by frozen storage. Commercially produced frozen foods are usually stored at —187C.
Some perishable food products are packaged in containers with a headspace for air under at-

mospheric pressure. Other factors permitting, aerobic microorganisms can grow freely in
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such products. Their growth can be inhibited or prevented by the removal of headspace oxy
gen (vacuum packaging) or the addition of inhibitory gases (modified atmosphere packa-
ging).

1. 2.3 Prevention of Contamination

Many potential microbiological hazards can be avoided by preventing cross-contamination.,
Cross-contamination is the transportation of harmful substances to food by:

Hands that touch raw foods. such as chicken. then touch food that will not be cooked,
like salad ingredients.

Surfaces. like cutting boards or cleaning cloths, that touch raw foods, are not cleaned
and sanitized. then touch ready-to-eat food.

Raw or contaminated foods are touch or drip fluids on cooked or ready-to-eat foods.

Cleaning and sanitation procedures and personnel practices used in food processing facili-

ties are most important in this regard.

I®) Control of Chemical Hazards

Food manufacturing facilities should maintain a chemical control plan to prevent con-
tamination of its products with allergens, mislabelled or adulterated ingredients, and
cleaning and maintenance chemicals. As with all food safety and quality practices, employee
training and awareness is an essential factor in minimising the risk of chemical hazards in
foods. For example, these include verification of the accuracy of the ingredient declarations
on product labels, and the implementation of suitable prerequisite control for the receipt,
storage and use of high-risk ingredients. Quality assurance and production personnel must
verify that the ingredients are added correctly to product mixers or preblend operation.
Cleaning and sanitation chemicals. pesticides and other non-food chemicals need to be stored

in a confined, locked area and not to be used during periods of food production.

I®%) Control of Physical Hazards

There are three principal means to control physical hazards in foods:

Exclusion—including programmes for glass, wood, personnel practices and pest control

For example. most food processing facilities maintain a strict prohibition on the use of
glass or brittle plastic instruments, utensils to avoid the possible entry of glass fragments in-
to the food product. Wooden pallets and wooden handles on tools and maintenance
equipment used in all production areas need to be excluded. Employees should not wear
items of jewellery and should wear uniforms and hair covers. The uniforms should have no
pockets. so that items such as pens and pencils cannot be carried in the pockets and fall into
the products. Insect activity can be minimised inside facilities by the use of insect light traps
that attract flying insects with an ultraviolet light.

Removal—by the use of devices such as magnets, sifters

Many types of in-line magnets are used by food processors on incoming ingredients, pro-
cessing equipment and packaging operations, both to protect the equipment from damage by

tramp metal and to avoid product contamination. Sifters and sieves are often used to separate
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foreign materials from dry food materials.
Detection—by using instruments such as metal detectors, X-rays and optical sorters
Several technologies are available to detect the presence of foreign materials in a food.
The most common of these are metal detectors that can be used online or for packaged prod-
ucts. With image-enhancing capabilities, X-ray devices can be used to detect dense foreign
material inside food products, such as bone chips in meat products. Optical technologies,
using visible or ultraviolet light, are used with fruits, vegetables and nuts to detect surface

defects and the presence of extraneous vegetable matter, stones, etc.

Technical Terms

foodborne disease & Ui 4 %% I

pathogenic bacteria ## Ji2 P4 40 B

fungi ['fapgi: ] n. HEH

virus [ 'varros ] n. 5B

prion [ 'pri: pn] n. BREMHEE AR

protozoan [ provta'zovon | n. JRAEENY)

helminthic parasite 8 #2374 H

intoxication [ initoksi'ker/n] n. &
gastrointestinal [ igaestrovin'testinl] adj. B 5
diarrhoea [ idaa'r1a] n. fETE

allergen [ 'alod3en]| n. it #iE

mycotoxin [ imaikeav'toksen] n. B E X, HAFEFZE
alkaloid [ 'aelkaloid ] n. 4%k
phytohaemagglutinin [ fartahi: maeg'lu; tinin] n. 849 Il & &
pesticide [ 'pestisaid ] n. RHF|, KZ

fertilizer [ 'f3: tolaizo (r) | n. AEX}, {LAE
antibiotic [izentibar'otik | n. FLAEE, ME X

lead [li: d] n. #%

cadmium [ 'keedmiom ]| n. 4%

mercury [ 'm3: kjori | n. &, 7K4E

arsenic [ 'a: smik] n. #, fHFE

uranium [ju'rerniom | n. i

lubricant [ 'lu: brikent] n. JE#FF, 16
refrigerant [r1'fridzerent] n. #l¥& 5, % &%)
plasticizer [ 'pleestisaize | n. ¥, A8

vinyl chloride & Z. /&

adhesive [ad'hi: s1v] n. EiE 7|

tin [tin] n. 8, S O%

thermal processes #4b ¥

pasteurisation [ ipa: storar'zerfon] n. BHIEREE
sterilisation [isterilai'zerfon]| n. JH#. KHE
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non-thermal processes JE#N T

high hydrostatic pressure & ff JE £ K
pulsed electric fields ik #fH 3

ultra-high temperatures (UHT) &G
refrigeration [ rufrid3za'rer/n] n. ¥k
freezing [ 'fri: zig] n. %45, 450K

frozen storage {7 ik,

vacuum packaging %5 fil 3

modified atmosphere packaging =, 441 %%
ready-to-eat food HEE M. HEEMS
cross-contamination 38 % {5 Y

sanitize [ 'saenitaiz | v. #H{TIHE
cleaning and sanitation procedures 7§ %t 1H # 4 %
adulterate [a'daltoreit ] v. &

sifter [ 'sifte (r) ] n. ffiE

Exercises

I . Answer the following questions according to the article

1. What is the definition of a foodborne hazard?

2. What do biological hazards mainly include?

3. What disease systems can be caused by chemical hazards?

4. How to control microbiological hazards?

5. List some measures that can be taken to control physical hazards,

[I. Choose a term from what we have learnt to fill in each of the following blanks.
Change the word form where necessary

1. Foodborne hazards can be individed into 5 and

three categories.

2. > and foods are classified as potentially biological

hazardous because these foods can support rapid growth of infectious or disease-causing mi-
croorganisms.
3. Microorganisms in food materials can be killed by thermal processes such as
, and non-thermal processes such as
4. are naturally occuring protein to which some person develop a hypersen-
sitivity or immunological response,
5. Peanut product producers use to remove dark-coloured nuts. thereby re-

ducing the risk of aflatoxin contamination in finished products.



Food Nutrition

Food and food products have become commodities produced and traded in a market that
has expanded from an essentially local base to an increasingly global one, Changes in the
world food economy are reflected in shifting dietary patterns, for example, increased con-
sumption of energy-dense diets high in fat. particularly saturated fat. and low in unrefined

carbohydrates. These patterns are combined with a decline in energy expenditure that is as-

sociated with a sedentary lifestyle—motorized transport, labour-saving devices in the home.
the phasing out of physically demanding manual tasks in the workplace, and leisure time that
is preponderantly devoted to physically undemanding pastimes,

Furthermore. rapid changes in diets and lifestyles that have occurred with industrializa-
tion, urbanization, economic development and market globalization have accelerated over the
past decade. This is having a significant impact on the health and nutritional status of popu-
lations, particularly in developing countries and in countries in transition. Nutrition is
coming to the fore as a major modifiable determinant of chronic disease, with scientific evi-
dence increasingly supporting the view that alterations in diet have strong effects, both posi-

tive and negative, on health throughout life.

YAY Food and Nutrition

Food refers to what humans eat for the consumption of more than one nutrient, which is
composed of carbohydrates, fats, proteins and water. Almost all foods are of plant or animal
origin expect some other sources such as fungi. Fungi is used in the preparation of fermented
and pickled foods. When food is abundant. it is wasted or treated as a commodity.
However, when food is scarce, it is regarded as the staff of life and its distribution becomes
a highly emotional issue. Food production worldwide is increasing faster than population,
but distribution is uneven, reserves are limited, and bad weather conditions could lead to
widespread {amines.

Nutrition refers to both the absorption and usage of food, including all the elements that
are intaked. digested. absorbed in the human body. An extremely important aspect of food
is nutrition, which is especially true for vulnerable groups such as infants and young
children. Therefore, we use accurate diet assessment which is important for assessing the
relationship of diet to health outcomes; identifying factors (e. g. biological, environmental,

psychosocial) influencing dietary intake which could be targeted for change; assessing chan-
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ges over time in diet (surveillance) and evaluating the outcome of dietary interventions. Yet
accurate dietary assessment remains a challenge; perhaps especially when children are the

subjects.
2. 1. 1. The Nutrients

Nutrients refers to substances which have trophic function, including proteins. lipids,
carbohydrates, vitamins, minerals and water. All of the nutrients except for mineral ele-
ments and water are calssified as organic chemicals because they contain carbon.

About 60% of the human body is water by weight, which is constantly lost from the
body and must constantly be replaced. Carbohydrates and fats or lipids are especially impor-
tant energy-yielding nutrients. Proteins play a big role in functionality such as texture,
water binding. emulsification, gel formation, and foam formation.

Vitamins are organic chemicals, other than essential amino acids and fatty acids that
must be supplied to an animal in small amounts to maintain health. The vitamins are divided
into two general categories based on their solubility in either water or fat, The fat-soluble vi-
tamins are vitamins A, D, E, K; the water-soluble vitamins include vitamin C (ascorbic
acid) » niacin, thiamin. riboflavin, folacin ({olic acid), pantothenic acid. pyridoxine. vitamin
Bi2 and biotin.

Depending on whether or not they are required for human nutrition and have metabolic
roles in the body. the mineral elements are classified as either essential or non-essential.
Some examples of essential ones are sodium, potassium, calcium, and phosphorus. Some

examples of non-essential ones are iron, iodine, manganese, zinc, and fluorine.
2. 1.2 Nutrients and Food Processing

Food processing is the methods and techniques used to transform raw ingredients into
food for human consumption. The effects on the losses of vitamins and minerals of cereals
cooked by different methods are different, The losses of minerals are mainly water-soluble
losses. The losses of B vitamins in cooking include water-soluble loss, heating loss.
oxidation loss and alkali treatment loss. Vitamin Bjoften reaches the highest loss rate of vi-
tamins .

In the processing of tofu products, the mineral content is often increased. Soybean itself
is rich in calcium, Tofu is an important source of dietary calcium and magnesium elements
because calcium or magnesium salt is used as tofu coagulant. The micronutrients in soybean
are basically preserved in soybean products. However. there are still some B vitamins lost in
water-soluble loss. Most of them are lost in precipitation and some loss is caused by heating
degradation.

Fresh vegetables is the main consumption form in daily diet. There will be significantly
changes in vitamins and minerals contents in vegetables because of the processing of curing.

drying. quick freezing and canning. In particular, the water-soluble loss and decomposi-
tion loss of vitamin C, vitamin B; and folic acid will caused by heating.

In the processing of meat. poultry and fish. the loss of water-soluble vitamins is more

obviously than the losses of proteins and minerals. The fat content will be changed according
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to different processing methods.
Dairy products are a kind of food that is rich in nutritions. There will be little effects on
the milk proteins but different levels of losses of vitamins and minerals in the proper process-

ing methods.

Nutrition Education

The increase in obesity and chronic diseases such as diabetes and heart disease worldwide
reflects the complex interactions of biology, personal behaviour and environment. Conse-
quently, there has been a greater recognition of the importance of nutrition education. Nutri-
tion education needs to address food preferences and sensory-affective factors; person-related
factors such as perceptions, beliefs, attitudes. meanings, and social norms; and environ-
mental factors.

Nutrition education has been defined as “any combination of educational strategies, ac-
companied by environmental supports. designed to facilitate voluntary adoption of food
choices and other food and nutrition- related behaviors conducive to health and well-being;
nutrition education is delivered through multiple venues and involves activities at the individ-

ual, community, and policy levels.”

Technical Terms

scarce [ skeos | adj. BEZ M), AEM; WA
commodity [ ke'mpdoti] n. B &, B HHM
intake [ 'interk | n. $EA &

digest [dar'dzest ] vt. JH1bL, Wk

absorb [ob'so: b] vt. Wk, &5

diet assessment i & 1Ffh

fungi ['fangi: | n. HE, HE; B

fermented [ fo'mentid] adj. ERiE, B KBEBEH
pickled ['prkld] adj. MEMIH), ERBA; LBV
carbohydrates [ (ka: bav'haidrert] n. BE3; BAKILEY
lipids [ 'lipidz] n. AERHG. HAE; AR

proteins [ p'routi; nz] n. & H &

riboflavin [iratbov'flervin] n. #Z#E &, 484 % B,
folacin [ 'folesin| n. M#&

pantothenic acid [ ipaenta'@enik'aesid] n. 1Z &
pyridoxine [ piri'dpksi: n] n, 44 F By, MEISEE
biotin [ 'baretin| n. 4e4=E H, £ &K

sodium [ 'saudiom | n. #H

calcium [ 'keelsiom | n. 45

iron ['aron] n.

nutritional status & FAK M

nutritive value & FF M {E
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food processing & il T.

Exercises

1. Answer the following questions according to the article
1. What is the definition of NUTRITION?

2. How many categories can nutrition be divided into?

3. What is the definition of FOOD?

4. Name five minerals required by the body.

5. How many categories can mineral be divided into?

I[I. Judge whether the sentence is right or wrong

1. People who are sleeping consume only REE. ( )
2. People wish to lose weight can do no better than to control calories and avoid carbo-
hydrate-rich foods. ( )
3. Starch is a kind of carbohydrates. ( )
4. Glycogen can be hydrolyzed into glucose and fructose. ( )

5. The calories that burned in the involuntary work remain constant during human life.

( )



Food Additives

For centuries, ingredients have served useful functions in a variety of foods. Our ances-
tors used salt to preserve meats and fish. added herbs and spices to improve the flavor of
foods, preserved fruit with sugar. and pickled cucumbers in a vinegar solution. Today, con-
sumers demand and enjoy a food supply that is flavorful, nutritious, safe, convenient, color-
ful and affordable. Food additives and advances in technology help make that possible.

There are thousands of food additives used to make foods. For example, The govern-
ment of the People’ s Republic of China maintains a list of over 2000 additives in its data base
while over 3000 in the United States’, many of which we use at home every day (e. g.. sug-
ar, baking soda, salt, vanilla. yeast, spices and colors).

Still, some consumers have concerns about additives because they may see the long, un-
familiar names and think of them as complex chemical compounds. In fact, every food we
eat—whether a just-picked strawberry or a homemade cookie—is made up of chemical com-
pounds that determine flavor. color, texture and nutrient value. All food additives are care-
fully regulated by governments and various international organizations to ensure that foods

are safe to eat and are accurately labeled.

889 Concept of food additives

In its broadest sense. a food additive is any substance added to food. Legally, the term
refers to “any substance the intended use of which results or may reasonably be expected to
result—directly or indirectly—in its becoming a component or otherwise affecting the charac-
teristics of any food.” This definition includes any substance used in the production, process-
ing. treatment, packaging, transportation or storage of food. The purpose of the legal defi-
nition, however, is to impose a premarket approval requirement, Therefore. this definition
excludes ingredients whose use is generally recognized as safe (where government approval is
not needed) ; those ingredients approved for use by a government prior to the food additives
provisions of law. and color additives and pesticides where other legal premarket approval re-
quirements apply.

Direct food additives are those that are added to a food for a specific purpose in that
food. For example, xanthan gum—used in salad dressings, chocolate milk, bakery fillings,
puddings and other foods to add texture—is a direct additive. Most direct additives are iden-

tified on the ingredient label of foods.
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Indirect food additives are those that become part of the food in trace amounts due to its
packaging. storage or other handling. For instance. minute amounts of packaging
substances may find their way into foods during storage. Food packaging manufacturers
must prove to the government that all materials coming in contact with food are safe before

they are permitted for use in such a manner.

Functions of food additives

Additives perform a variety of useful functions in foods that consumers often take for
granted. Some additives could be eliminated if we were willing to grow our own food,
harvest and grind it, spend many hours cooking and canning., or accept increased risks of
food spoilage. However, most consumers today rely on the many technological. aesthetic
and convenient benefits that additives provide.

The following are main reasons why additives are added to foods;

(1) To Maintain or Improve Safety and Freshness

Preservatives slow product spoilage caused by mold. air, bacteria. fungi or yeast. In
addition to maintaining the quality of the food., they help control contamination that can
cause foodborne illness, including life-threatening botulism. One group of preservatives -
antioxidants—prevents fats, oils, and the foods containing them from becoming rancid or
developing an off-flavor. They also prevent cut fresh fruits such as apples from turning
brown when exposed to air.

(2) To Improve or Maintain Nutritional Value

Vitamins and minerals (and fiber) are added to many foods to make up for those lacking
in a person's diet or lost in processing. or to enhance the nutritional quality of a food. Such
fortification and enrichment has helped reduce malnutrition worldwide. All products contai-
ning added nutrients must be appropriately labeled.

(3) To Improve Taste, Texture and Appearance

Spices. natural and artificial flavors, and sweeteners are added to enhance the taste of
food. Food colors maintain or improve appearance. Emulsifiers, stabilizers and thickeners
give foods the texture and consistency consumers expect. Leavening agents allow baked
goods to rise during baking. Some additives help control the acidity and alkalinity of foods.

while other ingredients help maintain the taste and appeal of foods with reduced fat content.

88) Types of food additives

Food additives can be divided into six major categories; preservatives. nutritional addi-
tives, coloring agents. flavoring agents, texturizing agents. and miscellaneous additives. A
detailed list of these additives are noted in Table 1.

(1) Preservatives

There are basically three types of preservatives used in foods: antimicrobials. antioxida-
nts, and antibrowning agents.

Antimicrobials play a major role in extending the shelf-life of numerous snack and con-

venience foods and have come into even greater use in recent years as microbial food safety



