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UNIT 1

THE WHOLE WORLD IN OUR HANDS

Activity 1

Pre-reading task
1. Why is the whole world in our hands?
2. What are the prospects of the world economy?
3. How has the world become a smaller place?

Figure 1 Globalization

www.illuminati-news.com/.../a/globalization.gif (2010-04-08)

With the new millennium we are all wondering whighy the world is heading. The
frantic pace of global change often blurs our vawthe road ahead. But amid all
uncertainties, one thing seems clear: the worlgkming a smaller place. Just look at the
phenomena of the World Wide Web and global satetiiimmunications. Suddenly the other
side of the planet is not so far away anymore anoariers fall, opportunities arise. A freer
flow of both global information and trade is helgias build relationships that not too long
ago would have seemed hopelessly remote and irslolsesAs world markets continue to
open up, the dairy industry will benefit by forgigbpbal alliances: working relationships
between a supplier in one country and an end-usanather.

Global alliances go far beyond “I have this foresdill you buy it?” They involve a
frequent exchange of product specifications, tezirknow-how, market intelligence and
competitive intelligence. Global alliances let UcBmpanies get inside foreign markets and
take advantage of the opportunities they offer.umderstand the value of global alliances,
consider this: about 96% of the world’s populatiwes outside the United States. That is a
lot of mouths to feed. People in developing natioarge a growing appetite and, over the long
term, more and more overseas markets will be lapfon U.S. dairy products. Global
alliances are one way to meet that demand.

A global alliance may be a formal joint venturettwa seller and a buyer creating and
jointly owing a third company. It may be a threefaur-way partnership, a chain between a
U.S. manufacturer, a trading company, an impoaemverseas customer and an end-user, or
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it may also be a two-way flow of products, whetd.&. seller/exporter also imports products
from its overseas customer.

No matter which form they take, global alliancégolimitless possibilities. Global
alliances have helped U.S. whey manufacturers spawrerous new products and
applications worldwide, particularly in Japan aneéxito. They will help U.S. manufacturers
and marketers enjoy vast opportunities throughouttsAmerica when the European
Union’s export subsidies dry out. Despite setbdi&esMexico’s financial crisis a few years
ago and the current economic turmoil in Asia, dherlong term more and more foreign
markets will continue to emerge for a growing arvé&y).S. dairy products in ever-greater
volumes.

Still, global alliances are not for everyone. Ligy meaningful relationship, they
require a big commitment of time and resources. May need to relinquish some control to
your overseas partner. They also present a rigkythawill rely too much on your new
partner or not enough. Nonetheless, for the sakewffuture success, | urge you to consider
building global alliances. Long-term growth in oseas markets is expected to outpace U.S.
market growth by at least five-to-one. In the rgpekpanding markets of the millennium,
global alliances will make a world of difference.

Drier, Jerry, New Products and Marketing
Insights, Dairy Foods, June 1998



Activity 2
Text organization @

Scan the text to find the following information amdler the information chronologically
according to their appearance in the text:

- forms of alliances;

- problems of global alliances;

- globalization indicators;

- advantages of global alliances

Activity 3
Comprehension questions

1.What kind of global changes do we notice at xgirming of the new millennium?
2.Why are global alliances important?

3.Are there such alliances in Croatia?

4.What are the possible forms of partnerships?

5.What are the benefits and problems of globahadies?

6.Create small groups and talk about global aléann food industry.

Activity 4
Vocabulary exercise
Scan the text and find synonyms for the followingressions:

a) to form alliance

b) to spread out a product

c) range of products

d) to give over control unwillingly
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UNIT 2
ENGINEERING STRATEGIES

Activity |
Pre-reading-task

1. Do you know any of the new technologies in fooduistdy?
2. How can new technologies be transferred to devetppountries?

The last Food Engineering Symposium focused omesging strategies for cost-
effective research and developments in food. Maaakers talked about research and
development becoming more expensive and they stitdbe need to develop strategies and to
optimize resources. Rakesh Singh of Purdu Uniwegrgiesented an overview of research
being done to improve existing processes and teldpvemerging technologies. He described
unit operations involved in sterilization, pasteation and bioseparations and discussed
microwave, radiofrequency and ohmic heating reseas well as research on such
separation technologies as membrane separati@pipation electrophoresis,
chromatography and supercritical fluid extraction.

Figure 2 Ohmic heating
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Robert Baker of USDA'’s Subtropical Products Labonataid that in the future,
minimally processed or fresh-cut fruits and vegletslare expected to represent 25% of all
produce sales and 50% of dollar volume. While maliprocessing often dramatically
increases the value of raw material, it brings wit#nhost of new problems associated with
production, packaging and storage. Since minin@aibcessed fruits are viable tissue,
packages must allow proper gas exchange and mimioxizlative flavour or colour loss, yet
prevent development of anaerobic conditions. Foiramally processed product to succeed,
he said, all members of distribution chain musiiaegle aware of the need for appropriate
handling, storage and inventory control.



Gustavo Barbosa of Washington State Universitygudised emerging technologies such
as pulsed electric fields, pulsed light, oscillgtmagnetic fields, and high hydrostatic
pressure, saying that they are not necessarilgriaétn current technologies but offer new
opportunities. He also pointed out the need totitleand measure engineering properties to
properly implement emerging technologies such asbooations of air drying with
microwaves, pulsed electric fields with thermahtreents and high pressure with ultrasound.
He stressed that food engineers must not just devalit operations and let others use them,
but must take a team approach.

Larry Dawley of Greenstock Resources Inc. said tate than 1000 new prepared foods
are introduced each year, but only about 10% ohtheay be regarded as successful. With
the availability of technologies to produce a broaage of functional, cost-competitive
ingredients from diverse source of feedstocksstleeess rate should be much higher. To
develop an appropriate food ingredient, he said,raast first inquire what the customer
wants in a product, then identify whether that reggia protein, fiber, starch, or oil, then look
at the kinds of technologies that are availableromluce that ingredient and then choose the
raw material. He illustrated this approach withqass to develop value-added ingredients
derived from wheat, oats and sunflowers.

Ernesto Hernandez of the Food Protein R&D Centexa$ University, described the
approach that his group takes in assisting industdgeveloping and carrying out research and
development projects, namely, conducting benchpélnt plant studies followed by scale-up
studies. He then described the unit operationschrthical processes used in oilseed
processing, such as drying, extrusion, pressifgl-Bquid extraction, neutralization
reactions, centrifugation, adsorption and distdlat He stressed that these operations and
processes need to be well understood for desigis@aid-up processes.

William Washburn of Food International Inc. Califita, said that many U.S. food
processors have become involved in the handlingpamecessing of food products in
developing countries, but the results have not ydvweeen good. To develop R&D strategies
and provide technology transfer to developing coest he said consideration must be given
to the entire programme from sourcing raw matet@isiarketing product. He reviewed
specific projects showing how modern technology @amtribute to the improvement of
product quality and process efficiency in develgpiountries and challenged the audience to
see opportunities to work in developing countrebrioaden their perspective

IFT Annual Meeting Highlights, August 1997, \&il, No 8



Activity 2
Text organization
Scan the text to find the following information:

- problems with minimally processed food

- conditions for transferring new technologies toaleping countries
- type of studies carried out to assist industry

- examples of emerging technologies

Activity 3
Comprehension questions

What current technologies are being studied fah&rrdevelopment?

What conditions must be fulfilled for a minimallygeessed product to succeed?
What new opportunities do emerging technologieerff

How many new products are successful at the market?

How can industry be helped?

What is a tendency in food processing today?

oA LNE

Activity 3
Vocabulary

Translate the following expressions and use theyour own sentences:

a) cost-effective research

b) emerging technologies

Cc) produce sale

d) scale-up studies

e) cost-competitive ingredient

f) to source raw material
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UNIT 3
FINGERPRINTING FOODS

Activity 1
Anticipation

1. What is fingerprinting?

2. How can it relate to food?

3. Why is it important to identify food ingredients?
4. What is bioterrorism?

Food quality professionals must contend with a aed increasing interest in the
traceability of their products, traceability beidgfined as “knowing what exactly a food is
made of and where it comes from”. These profestsaao need to address growing
concerns about genetically modified (GM) cropstifteation of organic ingredients and food
adulteration, not to mention bioterrorism. To mibeise demands every available tool needs
to be marshalled. Analytical procedures, commonigvkn as fingerprinting, are required to
positively identify products.

The unpleasant fact is that there is a criminahelat in the food industry. Recognizing
the need to monitor criminal activity, the FDA faeththe Office of Criminal investigation
(OCI). In the years since its founding, OCI hasugtt to trial numerous cases involving
counterfeiting of food products, fraudulent misesgantation and illegal substitution. Sadly,
cases of food adulteration have been widespreadtie/ears. Motivated by quick gains,
dishonest food producers surreptitiously substitugeedients. While such adulteration may
not pose a health hazard, it cheats both conswmnertaw-abiding producers. Few products
have attracted more attention than apple juice. &oms scams have uncovered in which
products labelled “100% apple juice” were founatémtain various oligosaccharides derived
from corn and other plant sources.

The vulnerability of our food supply has become enapparent since the terrorist attacks
on the World Trade Center in New York and the Pgman Washington, DC on September
11, 2001. In subsequent investigations, Osama &iteh, the person who was suspected of
masterminding these attacks, was found to haver@atdunding by infiltrating the honey
trade in the Middle East. The network of storestriiutors, and suppliers of honey extends
all the way from Pakistan to the United States.

Food product authenticity can be defined as thaorsr of its label description, which
may cover several aspects relating to product tyu&ood authenticity is necessary to ensure
that buyers receive what they have paid for. Theds with which authentication is
concerned encompasses the following descriptors:

a) Species may indicate the kind of meat or fish in a prodkgcbm an economic point

of view, there may be a considerable differencevbeh beef and venison.

b)  Variety is critical in specifying grain quality, e.g. pagtour must contain the
correct proportion of semolina and durum wheat.

c)  Geographicorigin is critical for many gourmet products includingwiand cheese.
Certain regions, such as Bordeaux (wine) and Emmaé(theese), have
traditionally commanded premium prices for theie@plty products.

d) Process can make a difference for some foods. Whereas olivmay contain a
blend of refined oil from olives, virgin olive asg produced exclusively by
mechanically or physically extracting the oil frahe pomace.



e) Brand substitution is a well-known type of fraud. In this regard, doorocessors
have a vested interest in protecting their labels.

f) Age often differentiates premium products, e.g. Scetbiskey when aged in oak
barrels undergoes subtle changes in its compoghemnimprove its taste.

The detection of fraudulent products is a nevelirandontest between criminals and food
technologists. It is a technology race — as soanfaslproof method of detection is
developed, efforts are made to outwit the test.tRhisrreason, methods of analysis tend to
have a short life span. Fortunately for honest peeds, the sophistication of technology is
becoming more difficult to circumvent.

The use of isotope ratios in food authenticatioangxample of the progress which has
been made. The unique ratio of isotopes, suctf@go **C or?H to *H, found in certain food
products provides a fingerprint that can be usealithentication. This is the case with honey,
in which the concentration dfiC distinguishes it from other sweeteners. The aicaly
procedure, however, is somewhat involved. Becawséewel of-*C in pure honey may vary
depending on the sourcdéC is determined for two components of honey — fmcaed
carbohydrate. The value for the protein providesgernal reference against which the
isotope ratio for the bulk of the honey can be carag.

One method for checking the authenticity of fr@ital vegetables is analysis of trace
minerals. Soil- plant systems are acutely respengivthe concentration of minerals in the
soil, plant species and growing conditions. Theketof nutrients from the soil is affected by
each of these variables. Thus, in potatoes, tracerais have been used to determine
geographic origin. Atomic emission spectroscopyijates the extreme sensitivity required
for this analytical procedure.

Food technologists often use markers, which anealdé to determine the origin of a
product and to evaluate quality changes eithemdusrocessing or under storage conditions.
Broadly defined, a chemical marker is a compounrtethver naturally occurring in a food or
intentionally added, which serves as a means ftarohéning a product attribute. By virtue of
their quantitative, predictive and mimicking feasy chemical markers are ideal tracking
tools. Examples of chemical markers include theatfiavour compounds that occur in
abundance in natural flavourings, essential oits@her plant extracts. Chiral compounds are
frequently found among the flavour volatiles ofifsu Such markers provide analysts with a
means of authenticating the products.

John.E.Stauffer, Cereal Foods World, Quality Asscea,
June 2002, Vol. 47. No 6
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Activity 2
True-false statements
Decide whether the following statements are trukalse:

1. Traceability of products prevents bioterrorism.

2. Food adulteration has been increasing overehesy

3. Food authentication excludes geographic origin.

4. Variety as a descriptor is important for gourpretducts.
5.%3C is used to define trace minerals.

6. Chemical markers are used to evaluate qualayngés.

444444
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Activity 3
Vocabulary

Translate the following expressions and use theyour own sentences:

a) food adulteration @

b) food counterfeiting

c) label veracity

d) grain variety

e) nutrient uptake

f) flavour volatiles

11
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UNIT 4

NANOTECHNOLOGY

Activity 1 @

Skim the first sentence of each paragraph to get éhgist of the text. Try to explain
the main ideas.

Figure 3 Nanotechnology application
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www.nstc.in/%5CImage%5CArea%200f%20Nanotechno (2010-04-08)

In response to the growing interest in the rolaariotechnology — the study of materials
measuring 100nm or less — in the food industrynareasing number of conferences have
been held around the world. At Nano-Food conferewbéch took place in Atlanta,
executives and researchers explained current aledtpd applications of nanotechnology in
the food industry. Attendees learned how the fawdi lzeverage industries are using or plan to
use nanotechnology. “Food-related nanotechnologgareh is already underway and could
significantly affect our food supply within the rtedecade”, said Peter Stroeve, Professor of
Chemical Engineering at the University of Calif@ni

While the speakers concurred that incorporatingteahnology in food systems,
particularly nutraceuticals and packaging matergt®ws great promise to help improve the
health and taste of products, improve productiatyprotect products from contamination,
they suggested that the food industry proceed edthion when developing and using
nanotechnology materials. They want the food ingusttest the materials and products that
contain the materials to ensure that the produetsafe for the consumer. They also want to
make sure that the industry immediately commungcaieeonsumers a description of
nanotechnology and how it can be used in diffefeod systems to help improve the finished
products.

One interesting point made by several of the prteseis that researchers do not know all
the effects on the human body that nanosized pestiave. Are these particles so small that
they will pass through the body without causing afigcts? Or are they so small that they
can pass through the membranes of organs, builgirige toxic levels? These are questions

12
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asked by George Burdock. He expressed concermtiathe called food nanotechnology
will need to be addressed now as new applicatibnamotechnology developed for the food
industry. The use of nanotechnology in foods angtzges may lead to the development of
new allergens, increased rates of absorption abpeaicles, and creation of new toxic
sequelae, he argued.

One of the areas where nanotechnology shows greaige is food safety and quality.
Here, new functional tools and methods that utihiaaotechnology are being developed to
detect pathogens, monitor the quality of food aedebages and enhance ways to keep foods
fresher longer. Nano-based sensors that deteabgeatl, spoilage, chemical contaminants or
product tampering or that track ingredients orsiived products through the processing chain
are already under development or have been comalized.

Moreover, these sensors, based on carbon nanotffezrsnany advantages over the
conventional detection methods such as high pedoom liquid chromatography, near-
infrared spectroscopy, or specific enzymatic meshadich are time consuming and
expensive, said Research Director for the Georg@h Packaging Research Center, Atlanta.
Using nanobiosensors, in contrast, provides rapithagh-throughput detection; it is simple,
fast and cost-effective; offers reduced power negments and easier recycling and does not
require exogenous molecules or labels, he addethdfmore, the new current research
includes the development of a multi-walled carbanatube — based biosensor that is capable
of detecting 18° microorganisms, toxic proteins, and degraded prtdin food and
beverages.

Some researchers are experimenting with integyaticro-and nano-components in
ultra-thin polymer substrates, and they have ptesenformation about how they have
incorporated these substrates into electronic dreless components for radiofrequency
identification (RFID) chips. They said that theienthip, which can fit on your fingertip,
contains nanobiosensors that can detect foodb@tm®gens or sense the temperature or
moisture of the product and an RFID antenna caordeibe product’s history, location and
destination.

Nanorod-based biosensor enables rapid detectitred@almonella pathogen with high
sensitivity. These new biosensors include fluoresoeganic dye particles attached to
Salmonella antibodies; the antibodies latch ontm8aella bacteria and the dye lights up like
a beacon, making the bacteria easier to see. Beanehers claim that sensor could be
adapted to detect other foodborne pathogens as well

There is also an increase in the number of nanotdofy developments in two types of
packaging, active and intelligent. With active pagikg, a designated compound actively
changes the conditions of the packaged food orragedo extend shelf life or improve the
product’s safety or sensory attributes. Intelligeatkaging, on the other hand, utilizes a
compound or an object that monitors the conditmirthe packaged food or beverage to
provide information about the quality of the protdugexamples of active packaging include
oxygen, carbon dioxide and off-flavour absorberd fivouring, antioxidants and
antimicrobial releasers. Temperature, gas sposgagelocation indicators are examples of
intelligent packaging.

Nanosized materials offer useful solutions to iowerpackaging, particularly the barrier.
When incorporated into or on the package, blendsayfand biopolymers or aluminium or
silicon oxides or metallized films act as efficidxarriers to certain gases like oxygen. Some
of these barriers are only 40-60nm thick. Withilke of nanoparticles, bottles and packaging
can be made lighter and stronger, with better théparformance and less gas absorption.
These properties can extend the shelf life of pctajuas well as lower the time of
transportation costs involved in shipping food.

Adapted frearious sources
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Activity 2
Comprehension questions

What is the purpose of using nanotechnology in fioddstry?
What precautions should be taken regarding nanotéoby?
What is the role of nano-based sensors?

How are nano-based sensors applied?

How is nanotechnology used in packaging?

Why are nanoparticles useful in packaging?

QA LNE

Activity 3
Vocabulary

Translate the following expressions and use theyour own sentences:

a) toxic sequelae @

b) product tampering

¢) high throughput detection

d) off-flavour absorber

e) antibodies latch onto bacteria

14
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UNIT 5
NEW FOOD PRODUCT DEVELOPMENT

Activity 1
Anticipation

1. How many new products become successful at theettark
2. What is important to develop a new successful prtitiu

Food manufacturers have been generating new podtian amazing pace in an effort to
retain shelf space and a share of the consumexrtsdollar. Several factors have been
identified as driving forces behind this pace ofvrietroductions. On the demand side, the
demand for greater convenience, healthier and pabelucts, special dietary considerations,
product variety, and other product features haemlirioyed by greater disposable incomes.
On the supply side, retailers have grown their céip#o handle more products, manage
categories, and generally become more responseecto slight changes in consumer
preferences through innovations such as customaltyoprogrammes.

Consumers have a tremendous range of alternatitbeir shopping experience, almost
to the point of being overwhelmed. Couponing, manchising and advertising of new food
products have kept pace with the number of newdhictions. The introduction of new food
products has become a strategic tool employed lmufaeaturers to gain or retain prime shelf
space. Product life cycles for these new produgtsemarkably short, with industry sources
estimating 96% of these new products are no loogehe shelf after one year of their
release. Intensified competition between food neturers and shorter product life cycles,
have raised the importance of focus on new proderetlopment (NPD) efficiency.
Increasing or changing development costs assocrdtbd variety of regulatory and internal
research activities have similarly heightened gdem NPD.

It is important at this point to clarify some oktterms and concepts inherent to most
discussions relating to new products since thegedrom truly innovative and different
products to only slight reformulations. There aggmrées of newness. New products can fall in
any one of three general categories: a produgbmeaiously produced by the company but
exists in the market, a product presented to amavket, or a totally new product to the
marketplace. These basic definitions have beenfraddir expanded by several authors in an
attempt to bring some conceptual clarity to theaesh and practice of new product
development. Robert Cooper, for example, categenesv products as follows:

New to the World Products

New Product Lines

Additions to Existing Product Lines

New Product Definition Improvements/Revisions to Brig Products

Repositioning / Retargeting

Cost Reduction

15



New to theworld - types of products are produced by the companthifirst time with
no existing satisfactory substitutes produced bymetitors. Withnew product lines, a
company enters an established market with a pradatis new to the company but not to the
marketplace. By makingdditions to existing product lines, a firm can produce a product
which is fairly new to the marketpladgevisions of existing products are aimed at improving
the existing producRepositioning or retargeting occurs when firms enter a new market
segment with the old produc@ost reduction products allow a firm to reduce the cost of the
product but still provide the same benefits thatdld, existing product has provided to the
customer.
Food product innovations can come in two forms:
a) Food Packaging Innovatioimsclude:
* new packaging materials that improve shelf- lifeshness and quality;
* new packaging that presents the food in new aridrdiit ways ( new shape or new
design );
* new packaging that increases product versatiliey fackaging that can be used in the
microwave and oven);
* new packaging that increases ease of use (milkrcaesigns that are easily opened).

b) Food Product Innovatioriaclude: organic foods and health foods, prepanedls,
fortification (addition of vitamins, minerals), nawanufacturing techniques that
improve sensory qualities such as minimal procgssieat treatments etc.

A good example of product innovation is exhibitad/oghurt product innovation. The food
packaging has been segmented, namely the fruiepwas been taken out. In other words, the
manufacturer has presented the product to the owgrsim a way that offers a choice
regarding the way how the product can be consunather mix at the start, mix at each
spoonful or eat separately. This type of innovationld be quickly developed to further
product differentiation. For example, the degresegfmentation could be increased or a third
type of product could be added (topping).

Woods, Timothy,& Demiralay, Aslihan,1998, An Exantioa of New
Food Product Development Process
Http:// www.uky.edu/Ag/AgEcon(2009-10- 10)
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Activity 2
Comprehension questions

Why do manufacturers produce new products?
What is the usual life cycle of a new product?
What defines a new product?

When is food packaging defined as innovative?
What type of food is included in food innovation?
Give examples of product innovations.

oA ONE

Activity 3
Text organization

Order the following subtitles chronologically agyrappear in the text:

a) NPD efficiency focus

b) Categories of food product innovations

c) Definition of a new product

d) Driving forces of a new product generation

1 2 3 4

Activity 3
Vocabulary

Translate the following expressions and use theyour own sentences:

a) product versatility

b) food fortification

C) retargeting

d) disposable income

17



. UNIT 6
SMARTNESS IN PACKAGING

Activity 1
Pre-reading exercise

1. What is the role of packaging in food industry?
2. How can packaging be smart?
3. Write a list of things that a customer mightlik food package could do.

Imagine the three scenarios. The tin of baked b#wisirges you to buy it as you
pass along the supermarket aisles (assuming yibshsip for goods and they are not
delivered to you via internet), the smart microw#vwa has your steaming plate of lasagne
ready the moment you arrive, following a mobild talyour smart home on the way home
(assuming you still go out to work), and the pdttte that alerts the health centre if an elderly
relative forgets the medication. They are all visiof a future in which the package does
more than just contain and protect its contentpfays an active and sometimes intelligent
role in adding functionality to the product itsedf, to aspects of product consumption,
convenience or security.

Figure 4 Smart packaging

www.unipack.ru/user_files/file2249.jpg (2010-04-08)

Smartness in packaging is a broad term that cavatsnmber of functionalities,
depending on the product being packaged, incluftiad, beverages, pharmaceutical,
household products etc. Examples of smartness wimiid packages that:

* retain integrity and actively prevent food spoildgkelf-life);

* enhance product attributes (e.g. look, taste, tlgvaroma etc);

» respond actively to changes in product or packageament;

* communicate product information, product historyondition to user;
» assist with opening and indicate seal integrity;

» confirm product authenticity and act to countefftthe

18



There is an important distinction between packagetfons that are smart/intelligent, and
those that become active in response to a triggewent, for example, filling, exposure to
UV, release of pressure etc and then continue th&iprocess is exhausted. Some smart
packaging already exists commercially and manyrathgve and intelligent concepts are
under development. A good example of active paciga the highly successful foam-
producing “widget” in a metal can of beer. Anotigethe oxygen scavenging MAR
technology. Other examples of smart packaging delu

Active Intelligent
* 0Oxygen scavenging; * time-temperature history;
e anti-microbial; * microbial growth indicators;
» ethylene scavenging; * light protection;
* heating/cooling; * physical shock indicators,
» odour and flavour absorbing/releasing; kbge, microbial spoilage
* moisture absorbing. Indicators.

Active food packaging systems using oxygen scavengnd anti-microbial technologies
have the potential to extend the shelf-life of geaible foods while at the same time
improving their quality by reducing the need fodanyes and preservatives. In intelligent
packaging, the package function switches on anthafsponse to changing external/internal
conditions, and can include a communication toctstomer or end user as to the status of
the product. A simple definition of intelligent gaging is “ a packaging which senses and
informs”. Intelligent labelling and printing, foxample, will be capable of communicating
directly to the customer via thin film devices pisimg sound and visual information, either in
response to touch, motion or some other meansaohstg or activation. Voice—activated
safety and disposal instructions contained on prtedwill be used to tell the consumer how
they should be disposed of after consumption —rin&tion that can be also used in recycling
industry to help sort packaging materials.

Improved convenience is a value-added functiondhatomers are likely to pay extra.
Self-heating packages, for soup or coffee, and-s&lbling containers for beer and soft drinks
have been under active development. The new teahyaises the latent heat of evaporating
water to produce the cooling effect. The waterasrd in a gel layer coating a separate
container within the beverage can and is in clbsemal contact with the beverage. The
consumer twists the base of the can to open a vakpg®sing the water to the desiccant held
in a separate, evacuated external chamber. Thistés evaporation of the water at room
temperature. The unit has been designed to meeget tspecification set by major beverage
customers cooling 300m| of beverage in a 355mllyaih6.7°C in three minutes. On the
other hand, thermo-chromic labelling is used fdi-lseating or self-cooling containers. The
most common use is a thermo-chromic ink dot, wimclicates the product is at the correct
serving temperature following refrigeration or nowave heating. Plastic containers of
pouring syrup for pancakes can be purchased ibh8#% that are labelled with a thermo-
chromic ink dot to indicate that the syrup is a tight temperature following microwave
heating. Rising food industry interest in time-teargiure indicators, due to ever stringent
requirements to monitor the environments produssabjected to throughout the supply
chain, will drive the intelligent packaging market.

Adapted from various sources
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Activity 2
Comprehension questions

What is a vision of packaging in food industry?

What is the purpose of smart packaging?

How do active and intelligent packaging systemted#

How does voice-activated safety system function?

How are the time-temperature indicators used?

Where do you see the advantages or disadvantagesaof packaging?

oA LNE

Activity 3
Text organization
Order the following subtitles chronologically agytappear in the text:

a) Smartness in packaging

b) Improved convenience

c) Future role of packaging

d) Classification of smart packaging

1. 2 3 4

Activity 4

Group work

Here are some comments that people have made attoug packaging. Discuss these
comments in groups.

“I don’ want any chemicals
anywhere near my food.”

“I think it is a good thgnIf oxygen
is removed from food packs, thed
will have more vitamins”.
“l am a bit concerned
about disposal of all this
plastic. Will you be able to
recycle it?”

Activity 5
Vocabulary
Translate the following expressions and use theyour own sentences:

a) oxygen scavenging

b) enhancement of product attribute
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c) foam- producing widget

d) perishable food

e) stringent requirement

Activity 6

Vocabulary -Word family

Complete the following table.

Noun Verb

to retain

to exhaust

Adjective

commercial

perishable
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UNIT 7

WHOLE HEALTH FOR SELF- CARE — A NEW NUTRITION?

Activity 1

1. Are people interested in self-care? Why?
2. What are the potential sources of learning abood find health?

| remember when mothers used to say, “Clean yaiepimany children are starving
today”. Today too many people apparently clearr ghieites, too many times. The rise in
obesity in the United States is a growing conc8mmultaneously, there has been a
widespread movement toward purchasing food andgtioatproducts that contribute to whole
health, a self-care approach to preventative sel-dviore and more people today actively
seek to learn about nutrition and how the food taywill influence their health. Nearly 90%
of consumers in the survey say that their food Ipases are influenced by health concerns
and their belief that eating a better diet can cedserious health risks.

The FMI study asked about general health concelating to motivation for self-care.
The top four concerns were:

1) managing or treating a specific health conditioryoar own;

2) reducing the risk of a specific health conditions;

3) following advice of a doctor;

4) avoiding artificial preservatives or additives.

The primary health concerns included problems wihiblesterol, diabetes, heart diseases,
high blood pressure, weight loss. The quest fdrcek is apparently being driven by
deteriorating confidence in the medical care systethe United States and by its active
promotion of self-care and health information. Gonsrs are more actively seeking
information about the relationship between the foadd they eat and their health. The
Nutrition Fact Label on foods is also being usedrmye consumers than ever, and foods are
being dropped or added to the shopping cart basechat is being learned from reading
labels. This proactive control of foods in the dietreases with income and education and is
greatest for those who are college educated amdneaire than $50.000 a year. Types of
information sought by many consumers relate tarttportance of fibre intake and benefits of
herbal products, protein, soy and reducing sadikieit The primary sources of information
being used are magazines, books and Internet.

Even though consumers say they seek more infosmatid sometimes act on it in
adding or dropping foods from their diets, whenessWwhat they buy to maintain their health
79% reported vitamins and minerals and other dverebunter medications, 72% reported
prescription medications and 73% reported fortifieadds. About 50% of consumers buy
foods without artificial additives or preservativeesd about 38% buy herbal remedies and
organic food. Perhaps this accounts for the doubtgt annual growth in the sale of organic
products and functional foods over the past fivergeThey have carved out considerable
niches in the food market with organic sales reaghbout $8 billion and functional food
sales reaching about $1.3 billion.

With a plethora of health and nutrition informattiavailable in the media and on food
labels, its use being promoted by the health ogsem, why do we find so much evidence of
poor diets? Three reasons predominate: it coste toagat healthy; healthy foods do not taste
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so good and it is less convenient to eat healtimg @art is the convenience in preparing food
at home and the other is the lack of more healtbg$ available for take-out from dine-in
restaurants and fast-food establishments. In spitee rhetoric about health and appearance,
time pressure imposed by modern lifestyles oftegrawmes the best intentions and long-term
concerns. The take-out market for food has reati€@é billion or about 22% of total food
and beverage sales. It was recently reported tilea¢ tvas a fall-off in the number of meals
purchased at a restaurant to be eaten at homedarfaf new ready-to-eat and ready-to-cook
products offered at the grocery store. Frozen eathave gained in popularity with 22% of
consumers using them for evening meals. Consumersugting the time it takes to cook
(assemble) meals at home by serving fewer disheésising ready-to-cook or-eat entrees.
With the number of shopping trips to a supermadostn to an average of 1.8 trips per week,
less frequent shopping demands that conveniendsfoaist be more shelf stable than are
ready-to-eat take-out foods. Even though almost B6Psumers report making something
from scratch more than three times a week, 41%shise-cuts like bagged salads and 45%
use boxed or frozen meals and 38% use heat-arfdesist.

The overall picture is a cause for concern abeirtgifood to enhance health, the
intention to do so, and the tendency to buy andosats that are convenient and fit lifestyles
that do not include time in the kitchen. Americamsumers continue to delegate the
preparation of their food to others- food manufeets, restaurants, deli counters etc. This is
not unique to any demographic, although it is npyealent among younger consumers. The
food industry must respond to this phenomenon. dGaste sells, and fat is the macro-
nutrient that carries the flavours we love. In nmgkiow-fat foods palatable, high sugar
content is needed, which increases calories aneéa®es satiation. Niche markets are
developing to address consumers seeking organisfdonctional foods and foods that
promise health, such as herbal products. Thesesiate relatively small and some are
raising concerns about efficacy and the distinsisgmlity of overdosing on vitamins and
minerals, especially supplements that are combawdgdnumerous fortified foods. A healthy
diet is a delicate balancing act for each conswandrfor the food industry as well.

Kinsey, D.,Jean , Cereal Foods Wavldy 2002 Vol. 47 No 5
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Activity 2
Comprehension questions

What are the main concerns related to self-carévatain?

What determines the type of food that will be dreghpr added to the shopping cart?
What do people buy to maintain health?

Why do people still eat unhealthy?

How does modern lifestyle determine the type ofifa® eat?

How is the low-fat food made palatable?

oA LNE

Activity 3
Comprehension check
Use the information from the text to complete thkofving sentences:

1. People want to learn more about food so that

2. Since people are reducing time for cooking anéothey usually serve

3. People do not like healthy food because

4. Convenient foods must be more shelf stable sscau

Activity 4
Vocabulary
Translate the following expressions:

a) objed napravljen od ostataka hrane

b) lijekovi bez recepta

C) smanjeno povjerenje u medicinsku zastitu

d) hrana pojaana vitaminima

e) hrana za ponijeti

f) ukusna hrana

24



UNIT 8
MINIMAL PROCESSING FOR HEALTHY FOOD

Activity 1
Anticipation

1. Why do consumers like minimally processed food?
2. What is a danger related to such food?

The fresh-cut fruit and vegetable industry is cany growing due to the consumers’
tendency of health consciousness and their inargasierest in the role of food for
maintaining and improving human well-being. In facits and vegetables are basic
ingredients of the highly demanded Mediterranean, dissociated with a beneficial and
healthy function against numerous diseases. Theflugal effect has been attributed to non-
essential food constituents, phytonutrients thaspss a relevant bioactivity when frequently
consumed as a part of regular diet. However,wtal-known that modern ways of life
usually tend to reduce a suitable intake of rialrees of antioxidant compounds, such as fruit
and vegetables, being more emphasized in someqgjdhs population, especially children. It
is known that a food which meets nutritional reqmients is unlikely to be accepted if
consumers do not like the flavour or other qualitlyibutes. Additionally, it has been shown
that consumers’ needs for convenience are corcelgith food choice. Therefore, the fresh-
cut fruit and vegetable industry is still workingihcrease the assortment of minimally
processed vegetable products.

These products have emerged to fulfil consumensiatals for healthy, palatable and easy
to prepare plant foods. “Minimal processing” delses non-thermal technologies to process
food in a manner to guarantee the food safety amskepvation as well as to maintain as much
as possible fresh-like characteristics of fruitd @agetables. Among others, visual properties
of fresh-cut fruit and vegetable commodities are ohthe most important parameters to
evaluate the total quality of the product by constsnlLooking at the package, it will be
possible to evaluate the absence or presenceadialiation (enzymatic browning of cut
surfaces), mechanical damage (foiled lettuce lgaassvell as decay.

During minimal processing (including peeling, cagtiand grating operations) many cells
are broken and intracellular products, such asizixiglenzymes, are released accelerating the
decay of the product. Each step in the procesdgfegta quality and microflora of fresh-cut
fruit and vegetables. For these reasons, the gudtia shredding must be performed with
knives or blades as sharp as possible made franlests steel. However, many different
solutions have been tested to avoid the accelerafidecay due to peeling, cutting or slicing.
The newest tendency is called the immersion ther@ptting a fruit while it is submerged in
water will control turgor pressure, due to the fation of a water barrier that prevents
movement of fruit fluids while the product is beiogt. Additionally, the watery environment
also helps to flush potentially damaging enzymeayafrom plant tissue. Another alternative
could be the use of water-jet cutting, a non-cantatting method which utilizes a
concentrated stream of high pressure water tchcatigh a wide range of foodstuffs.

New techniques for maintaining quality, shelf l#ied inhibiting undesired microbial
growth of fresh-cut fruits and vegetables are datedrin all the steps of production, storage
and distribution chain. Each food has unique resmeénts to ensure the slowest possible
aging and to extend the shelf life. The primary nseaf accomplishing life extension is
refrigeration, sometimes combined with modifying 8torage atmosphere or removing the
ripening hormone, ethylene, for instance by cordilyypassing air over the produce. By
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extending the time during which food is fresh aafégo eat, packaging enables products
such as fresh vegetables to be shipped greatanded and reach distant markets. The use of
UV-C light, modified atmosphere packaging (MAP)ahshocks and ozone treatments, have
proved useful in controlling microbial growth anéimtaining quality during storage of fresh-
cut produce. It is also important to mention the asacidic or alkaline electrolyzed water,
chlorine dioxide, bacteriocins, and power ultraghun

The new technology, relating to aging preventiankles the area of packaging. Thus, a
low-cost food film wrap that can precisely match thspiration rate of packed fresh produce
has been developed by researchers. The film hasdueeessfully tested on fresh-cut lettuce
and stir-fry mixtures. The film is aimed at solviaglilemma caused by the fact that fresh
produce continues to respire after harvest, takiraxygen and giving off carbon dioxide.
Respiration depletes the food’s store of starchedssagars and results in aging. Modified
atmosphere packaging (MAP) has been developect&teca beneficial atmosphere for
storage within a polymer packaging film. Its gaato modify the respiration rate of a
particular food using the permeability of a flmdontrol the atmosphere. When the food is
initially packaged in the film, the atmosphere witis a standard air mix, but the flow of
oxygen and carbon dioxide across the film barm@nsequalizes into the atmosphere that is
optimal for the food inside. Most traditional pliass not permeable enough for high-
respiratory foods like broccoli. So it is importdhat the oxygen level in the package never
falls to anaerobic conditions. Over the past yearsique MAP technology has been
developed that uses activated diffusion and capitias flow principles to improve and
control gas flow across the film. The packager taerefore, tailor the film to maximize the
life span of a particular product.

Allende, Anna, Tomas-Barberan,Francisco,Gill, Makiénimal processing for healthy
traditional foods, 2006
http://www.sciencedirect.com/science?_ob=Article8Rudi=B6VHY-4K5HWD3-1..
(2008-03-11)
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Activity 2
Comprehension questions

1. Why has minimally processed food become popular?
2. What can happen during minimal processing?

3. What are possible solutions that prevent decayg cutting?
4. How can shelf life of fresh-cut fruits and veages be extended?

5. Why has MAP been developed?
6. How does MAP function?

Activity 3
Vocabulary

Translate the following expressions and use theyour own sentences:

a) product decay

b) water-jet cutting

c) immersion therapy

d) fruit shredding

e) film permeability

Activity 4

Vocabulary

Complete the following table

Noun Verb
submerge
respire

immersion

Adjective

acidic

alkaline
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UNIT 9
FUNCTIONAL FOOD - BEVERAGE PRODUCTS
REDEFINE NEW AGE

Activity 1
Anticipation

1. How is functional food defined?
2. Can you think of some examples of functional drihks
3. Why are such drinks so popular?

The concept of functional food was born in Japarthé 1980s, health authorities in Japan
recognized the concept of food that should prorhetdth and reduce the risk of diseases.
Functional foods have not as yet been defined dpglkion in Europe. Generally, they are
considered as those foods which are intended tmbgumed as part of the normal diet and
that contain biologically active components whidfethe potential of enhanced health or
reduced risk of disease. Examples of functionati$omclude foods that contain specific
minerals, vitamins, fatty acids or dietary fibrepfls with added biologically active
substances such as phytochemicals or other angiotsnd probiotics.

Figure 5 Smart drinks
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www.4.bp.blogspot.com/.../s400/smartdrinks.jpg (2010-04-08)

Functional is the new frontier for food and beveragmpanies looking to grab the
attention and dollars of many consumers. Beveragesn cutting edge of functional foods.
Many of the New Age beverages, called energy drimktude “natural” vitamins and
minerals, amino acids, herb extracts, and otheetignts that allegedly stimulate energy,
alertness or psychoactive effects. Most energykdriall into the functional foods — or
nutraceuticals — classification. They got theirtstathe U.S. through health food stores but
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they are rapidly moving into the mainstream assaltef growing consumer interest in
natural remedies.

In fact, the beverage market is on the cutting eddenctional food development. Energy
drinks, isotonic (sport) beverages, herbal andrgteas, fortified waters, caffeinated drinks,
fringe, “recreational” soft drinks are fast rewngi the definition of New Age beverages — a
term coined just a few years ago for beveragesdidatot fit the traditional definition. The
new beverage market is a marketing glitz becaugerages are relatively cheap to blend,
bottle and distribute. Niche marketers can gaioadhfold by distributing through specialty
foodservice and retail stores. On the other hatetnet provides a means to gain wide
exposure globally for minimal cost.

Energy and smart drinks, once the preserve of techubs, rave parties and other post-
midnights, pre-adult activities, are going mainastne Smart drinks, known in the trade as
smart- nutrient cocktails, emerged as part of @utire to keep the dancers going for an
entire night. Now, people are finding that they jast as good as at keeping you through a
day’s work as through a night’s jol. The activergdjents in smart drinks do not impair your
motor-control functions, do not leave you feeliirgd after an initial energy boost (as coffee
does), and do not destroy your lungs. What's morarsdrinks are not chemically addictive.

That is the perspective of a self-confessed propoi@nce most of the ingredients in
these beverages have not been fully tested, stm$yassessment of the side effects may just
be wishful thinking. Controversy continues to sumd the short- and-long term effects of
ingredients new to the U.S. market, some unteSBrdin Wash” , for example, contains
ginseng, ginger, buchu, skullcap (a herbal sedatma huang (ephedrine), mad dog weed
(Alisma plantago aquatica), a plant used by the Agaa Indians for heart and
gastrointestinal ailments, colours, natural andicigll — heady ingredients for a soft drink.

New ingredient technology plays an important rélles aimed at adding proteins in
solution, with high bioavailability. In additiong¢hnology has enhanced the integration of
juices, as well as colours, vitamins and flavoarbeverage formulations. “Activating water”,
for example, provides energy to consumers in twasph. This drink delivers a quick energy
kick from natural caffeine, green coffee beans @extrose and the combination of fructose
and fiber maintains energy over the long haul. vating water is enriched with six vitamins
and contains only natural flavours. This refreslengrgy booster is available in a variety of
innovative taste directions. “Tasteful water” conga3% fruit juice and it is as clear as water
in spite of the juice content. Tasteful water apgpéayoung, modern consumers who value
healthy nutrition but do not want to give up greeste.

http://www.eufic.org/article/en/page/BARCHIVE/exfldsics-functional-foods/
(2009-0402)
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Activity 2
Comprehension questions

1. What makes food functional?

2. What are characteristics of New age beverages?

3. How did energy drinks emerge?

4. Why are new beverages so successful at the tRarke
5. What is the effect of active ingredients in sinainks?
6. What is activating water?

Activity 3
Vocabulary
Translate the following expressions and use theyour own sentences:

a) to be on the cutting edge

b) fortified water

c) to gain a foothold

d) niche market

e) heady ingredient
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UNIT 10
ANTIOXIDANTS IN FOOD

Activity 1
Anticipation

1. What is the role of antioxidants?
2. What are the main sources of antioxidants?

Free radicals created by oxidation are known teeamany diseases and can wreak havoc
on your body. You would have noticed oxidation wiaeslice of apple turns brown. But you
cannot see the damage that is happening withinlyody. Antioxidants work at scouring
away these free radicals and thereby leading toaugal health. The cells of our body need
oxygen for metabolism. But when there are excesstygen molecules and other free
radicals that are formed due to other cellulartieas, they cause infinite damage to the body.
These unstable oxygen molecules are referredfre@asadicals and they are cited as an
important cause for most chronic diseases. Theger&dicals are highly reactive chemical
substances that travel throughout the body andkiragoc on the cells. We are also exposed
to free radicals in the atmosphere. Free radical&m@own to cause cells to mutate and die.
They have a role in the development of cancerolls. dde process of aging is said to be a
result of free radical damage.

Figure 6 High antioxidant foods

www.anti-diabetes-diet-supplements.com/image-. ..(2010-04-08)

High antioxidant fo

Antioxidants work as scavengers of free radicaleewWyour body has insufficient
antioxidants, it can lead to significant damage diséase. Boosting your body’s defence
mechanism with adequate amounts of natural ant@otgdand antioxidant supplements can
boost body resilience and reduce chances of disgas#goxidants can aid in controlling high
blood pressure. Vitamin E is a powerful antioxiddnat can stop the oxidation of LDL or bad
cholesterol. Antioxidants are known to reduce thances of stomach or bladder cancer.
Minerals such as selenium, copper, manganese aagmvide antioxidant properties when
they are combined with certain enzymes.

Foods rich in natural antioxidants are: tomatoescdnli, cauliflower. Vegetables and
fruits that have a rich colour are high in phytoiarits and they are the best antioxidants such
as blueberries, spinach, carrots, raspberriesberans, blackberries, apricots, plums, grapes,
mangoes. Vegetable oils such as olive oil, soylodasafflower oil and whole grains (brown
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rice and soybean) also provide natural antioxidanttuding garlic, onion, salmon, tuna and
wheat germ as well.

Antioxidant activity of flavonoids has been studsdce the 1040s and it is undisputed.
With the immense volume of research being releasedy year regarding the effects of
radical oxygen species on human health, the roflawdnoid antioxidants cannot be ignored.
The two leading causes of mortality in the U.S.cegirand cardiovascular diseases, can be
significantly impacted by the ingestion of anticaids including flavonoid —rich foods. Green
tea, onion, apples, grapes, Ginko are just a fetwefmany thousands of plants that contain
flavonoid antioxidants. There is enough researdaydo make some conclusions about the
clinical use of flavonoids and to warrant their uséhe prevention and treatment of cancer,
cardiovascular diseases, inflammatory conditiorsipplontal disease or macular
degeneration.

Among the fruits, vegetables and nuts analyzedbenaies, blueberries and blackberries
ranked highest among the fruits studied regardieg aantioxidant concentration and
capacity. The health benefits of blueberries stermfthe anthocyanins and other natural
phytochemical compounds they contain. Berries arehasource of ellagic and folic acid.

Consumers, especially children, like foods in t@de and purple, which makes
berries not only perfect antioxidants but also goe¢orants for dairy foods. Therefore, when
formulating with berries, it is important that therries retain their colour after processing.
Also, shape and texture retention is very importBetries work well in ice cream, soft-serve,
frozen yogurt, flavoured milk, cottage cheese andathies. Raspberries are often combined
with either dark chocolate or white chocolate. \Whihocolate raspberry is reported to be one
the most popular yogurt flavours today.

http://www.targetwoman.com/articles/antioxidant-ddatml (200911-29)
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Activity 2
Comprehension questions

~NOoO o~ WNBRE

. What is the effect of free radicals on humany3od
. How do they function?

. How do antioxidants function?

. What are excellent sources of antioxidants?

. Why are flavonoids important?

. What type of fruit is the best antioxidant s@®c

. Why are berries important in food industry?

Activity 3
Vocabulary

Translate the following expressions:

a)

scavengers of free radicals

b)

to wreak havoc

c)

to boost defence mechanism

d)

to scour away radicals

periodontal disease

f)

texture retention

9)

smoothies

h)

soft-serve
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Activity 3
Analyze the content of total phenols in food.

FRUIT / SERYING SIZE {g) TOTAL FPHENOLS PER SERVING {mg)

‘ CRANBERRIES
o 0 1/2 cup 155) 373

PEAR
1 i (1 66]

317

RED GRAFES

172 cup (80) 296

APPLE

I medium (138} e

CHERRIES
172 cup 73 A

STRAWEBERRIES 195
& medium (147]

WATERMELORN

| large wedga, Z cups diced 183
(286)

BLUEBERRIES

172 tup (70] 181
BANANA

1 medivm [124] 174

GREEN GRAPES
172 cup 8L 155

www.cranberryinstitute.org/.../prnov.jpg (2010-04-08)
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UNIT 11
RED WINEMAKING

Activity 1
Pre-reading task

1. Is white wine obtained from red or white grapes?
2. Is high wine acidity typical for warm regions?

Figure 7 Red wine

www.blog.americanfeast.com/images/Red%20Wine%202.jpg (2010-04-08)

Red wine is a macerated wine. The extraction aflsdtom grape clusters (specifically
from skins, seeds and possibly stems) accompamea¢oholic fermentation of the juice. In
conventional red winemaking, extraction of grapkdsds by means of maceration, which
occurs during must fermentation. Other methodst ¢éixé& dissociate fermentation and
maceration, such as thermovinification.

The localization of red pigment exclusively in skimat least in the principal varieties,
permits a slightly tinted or white wine to be mdod®m the colourless juice obtained from a
delicate pressing of red grapes. Wines for theoektton of champagne are a good example.
The designatioblanc de blanc was created to distinguish white wines derivedifrehite
varieties and those from red. Finally, varietaunatis not sufficient for characterizing the
origin of a red wine. Maceration intensity is ofrpe importance.

The length and intensity of maceration are adjuatarding to grape variety and the
type of wine desired. In fact, maceration is a nsdanwhich the winemaker can personalize
the wine. Primeur wines are made to be drunk yothregr aromas and fruitiness greatly
outweigh phenolic compound concentrations, but pramwines require a sufficient tannin
concentration to develop properly during ageing.

Grape quality directly influences grape skin matenaquality in red winemaking and is
thus of the greatest importance. In fact, the gelqieis more affected than the juice by the
cultivation techniques, maturation conditions aaditary state. Vintage and growth rankings
are therefore much more clearly defined with redesithan whites. In the Bordeaux region,
anthocyanin and tannin concentrations in the saaneepcan vary by as much as a factor of
two, from one year to another, according to maioinatonditions. Must acidity and sugar
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concentrations can fluctuate by 50% and 15%, reésde. These numbers are not surprising,
since the plant requires a lot of energy to syntieesnthocyanins. For this reason, the
northernmost vineyards produce only white winesarg case, when phenolic compound
concentrations are examined in relation to enviremta conditions, their nature, properties
and localization in the tissues must also be cansil Enologist readily define “good”
tannins as those that give wines a dense strugititeut aggressiveness, and “bad” tannins
as those characterized vegetal and astringent ¢eswba savors.

Grape composition and quality variability resulhieterogeneous grape crops. Grape
selection can compensate for this heterogeneitytamid should be filled with a
homogeneous single-variety grape crop that hasahee sanitary state and level of maturity.
Terroir quality, wine age, rootstock and fruit load shoalido be considered. This batch
selection, effected at filling time, must be mainéal during the entire winemaking process,
until the definitive stabilization after malolactiermentation. The best batches are then
blended together to make a wine of superior qualihe complementary characteristics of
the various batches often produce a blended wimggtsuperior in quality to each of the
batches before blending.

The grape crop should also be carefully sorteditargate damaged or unripe grapes.
This operation can be effected in the vineyardrdpupgicking or in the winery at harvest
reception. At the winery, the grapes are sprea@douhbe sorting tables. A conveyor belt
advances the crop, while workers eliminate badagap concern for perfection in modern
winemaking has led to the generalization of sucltises. Their effectiveness is even more
pronounced when they are applied to grape cropsérior quality.

Red grape crop heterogeneity requires specific wakeng techniques to be adapted
according to the crop. Much remains to be learnemptimizing the various grape
specifications.

The generalization of malolactic fermentation istaer characteristic of red winemaking.
This phenomenon has been recognized since thefehd last century but, until the last few
decades, it was not a consistent component of neemaking. For a long time, a slightly
elevated acidity was considered to be an esséatir in microbial stability and thus
contributed to wine quality. Moreover, red winedification was a widespread practice. It
has currently disappeared for the most part, sinseonly justified in particular situations.
Today, on the contrary, malolactic fermentatiokriewn to produce a more stable wine by
eliminating malic acid, a molecule easily biodegad

It was in temperature regions that malolactic fartagon (MLF) first became
widespread. These wines, which are rich in malid,are distinctly improved, becoming
more round and supple. MLF was then progressivabjied to all red wines, even those
produced in warm regions already having a low #&gidihis type of fermentation may not be
advisable in all regions and another method ofilstaiy red wines containing malic acid
should be sought.

The classic steps in red winemaking are:

i) mechanical harvest treatments (crushing, destemamdgdank filling);

j) vatting (primary alcoholic fermentation and maciera);

k) draining (separation of wine and pomace by dejgi@nd pressing);

) final fermentations (exhaustion of the last grarmnsugar by alcoholic fermentation

and malolactic fermentation).

Handbook of Enology:The Microbilogy\Wine
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Activity 2
True/false statements
Decide whether the following statements are trukalse:

1. White wine can be obtained from red grapes. TF
2. Varietal nature is essential to characterizeotigin of red wine. TF

3. Concentrations of anthocyanins in soil is alsvihe same. TF
4. The northernmost vineyards produce only red svine TF
5. Good tannins have vegetal savour. TF
6. Malolactic fermentation is typical for white veimaking. TF
7. Wines in warm regions have low acidity. TF
8. Malolactic fermentation produces more stableewin TF
Activity 3

Vocabulary

Find English equivalents for the following expriess:

a) obojeno vino

b) meko vino

C) patvoreno vino
d) vo na aroma vina
e) poviSena kiselost vina
f) jabu na kiselina

g) biljni okus vina

h) koli ina vo ne arome
i) muljanje groza

Activity 4

Read these extracts and answer the following quresti
1. Why is the new scanner practical?
2. How does the wine scanner function?

3. What can be controlled by wine scanners?

Hand-held wine scanner ups quality control

Two French entrepreneurs have developed a novetheld wine tester that will better help
wine firms meet specific consumer tastes by takirigntific samples like a diabetic measures
blood sugar. The new wine scanner was awardede fm one of the most innovative
products unveiled at the wine production expo imigellier.

Wine is dropped onto a small metal electrode asdrted into the machine, which then tells
the user the content of certain molecules andralsm-bubbles that affect the quality, body
and aroma of the wine during fermentation. Theltesppear in between 30 seconds and two
minutes. The scanner controls the critical phas@sreemaking and more precisely malo-
lactic fermentation, which is critical and indisgable in obtaining good quality. The ability

to check wine regularly so as to create a prodsici@se to consumer needs as possible has
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become more important than ever amid the fiercepadition now prevalent in the world
wine sector.

Champagne makers turn to finger-print technology

1. Why is finger-print technology good for wine makers
2. What gives wines the specific character?
3. Are bigger or smaller bubbles responsible for arama flavour of champagne? Why?

Scientists have developed a method of finger-prgnthampagne, cava and other wines to
prevent cheaper products being passed off as the expensive varieties.

Atomic absorption spectrometry was used to meastgreoncentration of 16 trace minerals
in the champagne and cava. The results showeaditiebf these could be used to give the
wines a unique fingerprint that was different ie ttase of cava and champagne. Champagne,
for example, contained 0.6 mg/l of zinc, roughlyasvthe amount found in cava. The trace
minerals are taken up from the soil where the ggape grown and soils from different
regions have differing complex of trace mineraiss the difference in the soils that is
thought to give wines their character. The saménatktould be used to fingerprint many
other wines to prevent fraud.

Furthermore, scientists are still working on waypeérfect the bubbles, which according to
experts are the key to the drink’s flavour and aoithe smaller the bubbles, the better, say
the experts. The reason smaller bubbles make lobid@npagne is essentially because there
are more bubbles available to release the flavodrasoma. The little bubbles pick up
flavour and aroma molecule during their ascentjqpputhem along until the bubbles literally
explode onto the surface of the liquid, creatirgygknsory fireworks that are generally
associated with a good tasting, refreshing chamgagn

Grape “x-ray” technology unlocks wine analysis

1. What is “x-ray” technology used for?
2. How will this technology help winemakers?

The new machine, which looks like some sort offeténg device, uses a process similar to
that used by x-ray machines to probe the contasht@ake-up of grapes. It then takes seconds
to send detailed information on colour, aciditygaucontent and maturity to an adjacent
computer screen, where the user can see the resutsange of handy graphs. This will help
winemakers to give consumers what they want. Famgte, consumers want certain aromas
and the best ways to get this is by following tbkoar.

New technology keeps wine fresh

1. How can wine be preserved in open bottles?
2. What technology was applied in the past?
3. What are the advantages of the new technology?

A hi-tech way of preserving open bottles of winenfroxygen contact could prevent
consumers and restaurants from being afraid to bp#gar bottles of wine. The new device
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developed, uses replaceable cartridges of argotogiisplace oxygen from partially empty
bottles of wine. Argon is an inert element thasdiet react with wine.

Low-end solutions currently on the market are ieetive. Vacuum-creating pump systems
only produce a 70% vacuum and the valves they essusceptible to air leakage. These
systems are only likely to keep wine for 12 hoditse new device, on the other hand,
preserves wine for up to one week.
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UNIT 12

BREADMAKING

Activity 1
Skim the first sentence of each paragraph to getrthin ideas of the text.

Figure 8 Bread making

Mixing of Ingredients

Rising / Fermentation

Kneading

cod ¥
e
-

rl

Moul-éling into loaf shapes

CEoling -—- Slicing and Wrapping

www.homebakingco.com/brsteps.qgif (2010-04-08)

The process for producing a certain bread typertpprimarily on the required
characteristics of the product. The country andsthe of the business also play a role. In
craft bakeries, rather complex methods of makirgy@ocessing dough are in use, whereas
the processes used in industrial bakeries aregnergl, more straightforward. However, in
both types of business, one can distinguish foocgssing steps in the total breadmaking
process and they have the same specific aims.

Mixing. The aim of the mixing process is more than tmioba homogeneous mass;
after the homogeneous mass is obtained, the migiogntinued until the dough becomes
extensible. This part of the mixing process isezhligluten development”. In fact, mixing
bread dough up to the necessary stage of develdpsngm difficult that, in former days, the
mixing was done in more than one step. This meibaedlled “sponge and dough”. Part of
the ingredients are mixed into a sponge, and thagis given a rest for some time before
the rest of the ingredients are mixed in. Withlle&er mixing equipment presently used in
the bakery, straight-dough methods have become owooreenient.

Most bread dough is still made in batch mixerd)algh continuous mixers, which
produce a continuous flow of dough, have been enrtarket for more than 50 years. Their
use is not common in the production of daily breadhe industrial production of other
products, like croissants and pizzas, the usemiruoous mixers is somewhat higher.
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Fermentation. Formerly, fermentation was the backbone of thal toreadmaking
process. The whole dough usually was given a mgsiirifloor” time of considerable length,
lasting one or more hours, often interrupted byeglmanical treatment, so-called “punching”
or “knock-back”. After scaling and rounding, thelividual dough pieces may be given a
fermentation time of about 1 hour. This second #artation period is also named
“intermediate proof “.

At present, fermentation is very often restricte@mne process step, with the scaling
and rounding done directly after mixing and thaltime ranging from less than 10 min to 45
min. This has been made possible through the useerfsive mixers and the application of
modern bread improvers.

The aim of fermentation is to continue the proadssough development that was
started during mixing. The leavening of the doughrdy fermentation, followed by a
mechanical treatment, results in better texturda@n, better eating characteristics) and better
flavour compared with those of a product made witlermentation or with a short
fermentation process.

Proof. At the end of the fermentation, the dough pieresmoulded and given a final
proof. Its aim is to increase the specific volum¢he dough pieces from 1.0-1.5 L/kg at the
start of the final proof to 2.5-5.0 L/kg, dependmgthe type of product, at the beginning of
baking. This increase in volume is a result of gragluction by the yeast and the gas retention
properties of wheat flour dough. Treatments dudngt the end of the final proof are cutting,
dusting, brushing with glazing agents, and turrdoggh pieces upside down.

Baking. The four technological aspects of baking are é&rfmnmation, crust
formation, ovenspring and heat transport. The foangation of dough to crumb is a
consequence of the gelatinization of the starchtladheat- induced setting of the gluten. At
the same time, the physical structure turns frdoaan to a sponge. The formation of the
crust starts with the dehydration of the outer tayfehe dough piece. This is followed by the
Maillard reaction, a condensation reaction betw@®teins and sugars, which results in
browning of the crust. The third aspect is thenspging, a consequence of the excellent gas-
retention properties of wheat flour dough. The dosigncrease in volume during
fermentation is continued during the first parttoé baking process. This results in a of 4-10
L/kg, depending on the product type. Only a smaitt pf the heat transport in the dough is
due to conduction. The greater part of the heatired to bake the product originates from
condensation of steam in the product.

Piet Sluimer, Principles of Breadmngk
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Activity 2
Comprehension questions

1. What is gluten development?

2. What happens during fermentation?

3. When are dough pieces moulded?

4. Why is there an increase in the dough volume?
5. Why does formation of the crust occur?

6. What is the role of steam condensation?

Activity 3
Vocabulary
Translate the following expressions and use theyour own sentences:

extensible dough

b)

batch mixer

scaling and rounding

d)

dough resting

final proof

f)

glazing agents

9)

crumb and crust formation

42



UNIT 13
CHEESE
Activity 1
Skim the first sentence of each paragraph to get éhmain ideas of the text.

History
Origins

Cheese is an ancient food whose origins predateded history. There is no
conclusive evidence indicating where cheese matiiggnated, either in Europe, Central
Asia or the Middle East, but the practice has spreishin Europe prior to Roman times and
has become a sophisticated enterprise by the iemRdman Empire came into being.

Proposed dates for the origin of cheese makingerémom around 8ooo BC (when
sheep were first domesticated) to around 3000 Bi@.fifst cheese may have been made by
people in the Middle East or by Nomadic Turkic éstin Central Asia. Since animal skins
and inflated internal organs have, since the anhtie®s, provided storage vessels for a range
of foodstuffs, it is probable that the processltdese making was discovered accidentally by
storing milk in a container made from the stomathroanimal, resulting in the milk being
turned to curd and whey by the rennet from the atdmThere is a widely-told legend about
the discovery of cheese by an Arab trader who tlisdnethod of storing milk. The legend
has many individual variations.

Cheese making may also have begun independensdfithhe pressing and salting of
curdled milk in order to preserve it. Observatibattthe effect of making milk in an animal
stomach gave more solid and better-textured cundy,have led to the deliberate addition of
rennet.

The earliest archaeological evidence of cheesengdilas been found in Egyptian
tomb murals, dating to about 2000 BC. The eartibseses were likely to have been quite
sour and salty, similar in texture to rustic cottafpeese or feta, a crumbly, flavoured Greek
cheese.

Cheese produced in Europe, where climates arerctan in the Middle East,
required less salt for preservation. With less aadt acidity, the cheese became a suitable
environment for beneficial microbes and mouldsimgj\aged cheeses their pronounced and
interesting flavours. Cheese has become the mastigromilk invention.

Making cheese
Curdling

The only strictly required step in making any sufrtheese is separating the milk into
solid curds and liquid whey. Usually this is donyeaeidifying (souring) the milk and adding
rennet. The acidification is accomplished diretiyythe addition of an acid like vinegar in a
few cases, but usually starter bacteria are emgloystead. These starter bacteria convert
milk sugars into lactic acid. The same bacterial (due enzymes they produce) also play a
large role in the eventual flavour of aged cheegskst cheeses are made with starter bacteria
from the Lactococci, Lactobacilli or Streptcocanfidies. Swiss starter cultures also include
Propionibacter shermani, which produces carbonidiéogas bubbles during aging, giving
Swiss cheese or Emmental its holes.
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Some fresh cheeses are curdled only by aciditymmst cheeses also use rennet.
Rennet set the cheese into a strong and rubbenpgglared to the fragile curds produced by
acidic coagulation alone. It also allows curdlingdower acidity — important because
flavour- making bacteria are inhibited in high-atydenvironment. In general, softer, smaller,
fresher cheeses are curdled with a greater propoofi acid to rennet than harder, larger,
longer-aged varieties.

Curd processing

At this point the cheese has set into a very ngektSome soft cheeses are now
essentially complete: they are drained, saltedp@otaged. For most of the rest, the curd is
cut into small cubes. This allows water to draonirthe individual pieces of curd.

Some hard cheeses are then heated to temperattinesange of 35 C — 35 C. This
forces more whey from the cut curd. It also chartbedaste of the finishes cheese, affecting
both the bacterial culture and the milk chemisBlieeses that are heated to the higher
temperatures are usually made with thermophilidestéacteria which survive this step —
either lactobacilli or streptococci.

Salt has a number of roles in cheese besides@ddsalty flavour. It preserves cheese
from spoiling, draws moisture from the curd, andB up a cheese texture in an interaction
with its proteins. Some cheeses are salted fronodksde with dry salt or brine washes. Most
cheeses have the salt mixed directly into the curds

A number of other techniques can be employedftoence the final texture and
flavour of cheese. Some examples:

* Stretching: (Mozzarella, Provolone). The curdtisetched and kneaded in hot water,
developing a stringy, fibrous body.

* Cheddaring: (Cheddar , other English cheesd®3.cut curd is repeatedly piled up,
pushing more moisture away. The curd is also m(eednilled) for a long period of time,
taking the sharp edges off the cut curd piecesrahdencing the final product’s texture.

* Washing: ( Edam, Gouda, Colby). The curd is veasim warm water, lowering its
acidity and making a milder-tasting cheese.

Adapted from various sources
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Activity 2
Comprehension questions:

1. When and where did cheese production start?

2. How did it start?

3. Why is salt important for cheese production?

4. How is acidification done?

5. What techniques are used to make an impacteofirial texture and flavour of cheese?

Activity 3
Text comprehension
Use the information from the text to complete thedllowing sentences:

1. Cheese making was very likely discovered accidnidien

2. Cheese produced in Europe required less salt ésepvation because

3. Most cheeses are made with

4. Salt has various roles in cheese, for example

5. Hard cheeses are heated because

Activity 4
Vocabulary

Find the English equivalents for the following exgsions:

h) seoski doma sir
i) odlezavanje sira
j) drobljiv sir

k) rastezanje sira
[) usireno mlijeko
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ADDITIONAL READING

UNIT 1

IS NANOTECHNOLOGY GOING TO CHANGE THE FUTURE OF FOO D

TECHNOLOGY ?

Victor J. Morris Institute of Food Research Norwithited Kingdom

Nanotechnology is seen by many as a growth aréavihdransform tomorrows' world. Most
countries in the world see nanoscience and nanobémly as important. In Japan expenditure
was $400M in 2001 and is expected to be $960M 0M2The USA's 21st Century
Nanotechnology Research and Development Act, pass#iD3, has allocated approximately
$3.7B from 2005-2008, compared to an expenditu®&/60M in 2003. In Europe current
funding for R&D in nanotechnology is around €1B,ahwf which is funded through national
and regional programmes. In the United KingdomDA¢ initiative on Micro- and
NanoTechnology Manufacturing offers £45M in supmdrtommercial applications between

2003-20009.

To consider the potential, and to address concérag)K
government commissioned the Royal Society and th&aR
Academy of Engineering to carry out an independardy
into current and future developments in nanoscieace
nanotechnology. Their report was published in 2094
Although the report does not specifically addréssimpact
on the food industry, it does discuss bionanoteldgy and
potential developments in computing, materials sasors.
It also addresses concerns about the safety atehsy$®y
controlling the shape and size at the nanometie.sca

Some of the nanostructures in food are familiar goamds.
Many food proteins are globular structures betwEgsto
100s nm in size - true nanoparticles. The majafty
polysaccharides and lipids are linear polymerstless one
nm in thickness, and are examples of 1 dimensional
nanostructures. When foams are prepared and s&b#ind
emulsions formed, 2 dimensional nanostructuresi@ated,
one molecule thick, at the air-water or oil-watgerface.
Setting a gel, or adding polymers to delay thersedtation
of dispersions or the creaming of emulsions, gdiyera

Figure 1. Schematic diagram
of an atomic force microscope.
Like an old-fashioned
gramophone a sharp probe
attached to a flexible
cantilever tracks the
undulations of the sample
surface. The resulting motion
of the cantilever is monitored
and used to generate a 3D
image of the surface.

involves creating 3 dimensional nanostructures;dysing food biopolymers to assemble into
fibrous networks. When starch is boiled to makearnds small 3 dimensional crystalline
lamellae 10s nm in thickness are melted. The texafithe paste or gel formed on cooling
depends on the re-crystallisation of starch polglsaddes, as does the long-term staling of

bakery products.

Where there is a detailed understanding of the stamcdures present in food, rational
approaches to the selection of new materials carséé, or quality through food processing
can be enhanced. Protein crystallography provittesia resolution information on protein
structure. Site-directed mutagenesis allows théepratructure to be modified systematically,
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and structure-function relationships determinechétie engineering provides a route to the
design of new structures and, if this is unaccdptibbconsumers, the scientific understanding
allows targets to be defined for accelerated ghaseding or screening of natural varieties.
Similarly knowledge of the crystal structures difallows the selection and tempering of
particular crystal forms in order to optimise sture and texture.

WHAT IS NANOSCIENCE?

What exactly are nanoscience and nanotechnologg@ddaence is defined as the study of
phenomena and the manipulation of materials aattv@ic, molecular and macromolecular
scales, where properties differ significantly frttmose at a larger scale. The term 'nano’ is
derived from the Greek word for dwarf. To put therig perspective a nanometre (nm) is one-
billionth of a metre, or approximately one hundred

thousandth of the width of a human hair.

IMPLICATION FOR THE FOOD INDUSTRY

One way the food industry can benefit from nanosmds to - .
use new physical tools developed to study nandsires.
Major microscopic methods developed to probe the
nanoworld include the scanning tunnelling microgcop
invented in 1982, and its more versatile offsprifg, atomic
force microscope (AFM), reported in 1986. AFM hasved
particularly useful for probing molecular structsiia food.
As a microscopic technique it allows heterogengyssesns
to be seen and this heterogeneity has proved itoertant : o0

in understanding their behaviour. It has led to meolecular Qiezlggtalrjgt(lgl)ti)rgikls.olmr?]ge(s)
understanding of the behaviour of polysaccharidiéngeand 16x16 m ('C) 3 2.x§ 2’ m
thickening agents, new molecular descriptions ef th aﬁd (d)' 10 X ’10 m The' -
structure and functionality of starch, and a nevemag@ism g
of action for certain starch-degrading enzymes.

Click to enlarge

Figure 2. AFM images

showing the displacement of a
milk protein (green) surfactant
increases the protein network
is compressed and increases in

cartoon illustrates the changes
in the protein network.

A good example of the power of nanoscience is hdwas changed the understanding of the
role of interfacial structures in controlling thealsility of foams and emulsions.

When a foam or emulsion is created an air-wat@ilexvater interface is generated, and the
molecules present at the interface determineatsilgly. A source of instability is the
presence of both proteins and small molecules slikéactants or lipids. Proteins or
surfactants alone will stabilise interfaces, bunigchanisms that are mutually incompatible.
When both are present they battle for control efittterface and the surfactants normally
win. Although surfactants or lipids are more suefactive than proteins they actually find it
difficult to displace the proteins.

Nanoscience in the form of AFM explains how thigppens. It shows that the proteins form
networks and thus, to displace the proteins, thiastants have to break the network. They do
this by finding weaknesses in the network whereging are only weakly attached. These
proteins can be removed, allowing the surfactaggio a foothold at the interface. More
surfactant pours into these breeches, expandingréd@they occupy and compressing the
protein network until it eventually breaks, andtpros can be displaced.
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As all proteins used to stabilise foams and emossform networks this newly identified
displacement mechanism is generic. Strategiesrfpraving the stability of the protein
networks can thus be suggested and these can bedapglely in the baking, brewing and
dairy industries. Components can be added thatdoimaop up small molecules such as
lipids, or the cross-linking of the protein netwa&n be enhanced, making it harder to break.
In the future more complex multilayer structures ba designed using nanofabrication.
Adding an extra layer can be used to consolidaevwaknesses in the protein network and to
stabilise it against surfactant or lipid attack. &yefully choosing the molecular components
the properties of the interfacial layers can beghesl. Coalescence of droplets can be
enhanced or inhibited, or the porosity of the ifaee regulated to optimise encapsulation and
release. Similar approaches can be used to deswsurface coatings or barriers.
Nanoscience provides understanding that allows eatinnal technologies to be used
rationally to improve food structure.

Nanotechnology is generally regarded as new appesato manipulation of materials and
structures. This new type of material science wmlbact on the food industry. The electronics
industry already uses nanotechnology and therkkafg to be continued advances in the
miniaturisation of computer chips and enhanced stat@age. In the long-term, the advent of
guantum computing and cryptography would offer r@plications, currently difficult, or
impossible using conventional computing. Apart frAmapplications advances in computing
will allow the improved analysis of large sets atal in areas such as genomics and
proteomics, which will undoubtedly lead to improwemis in food safety and authentication.

Improved nanofabrication is likely to lead to neighter density and more efficient and
reproducible arrays, and the development of moneprehensive and sophisticated sensors.
The idea of assembling interfacial structures,iogator barriers layer by layer has already
been discussed. Molecular fabrication will leachésv materials and new surface structures.
The question here is whether the food industry svilback and hope that they will be able to
exploit developments in material science, or whethey will grasp current funding
opportunities to work with nanotechnologists toigeshe types of structures they need. It
might be possible to design surfaces that repegkbacand inhibit biofilm formation, or create
novel layered structures that can be peeled tovermontamination. Will it be possible to
develop new and improved packaging materials, andfey be used to monitor and record
the quality of the material during storage?

The applications described above involve the prodnof large-scale assemblies by
molecular fabrication. They would not introduce oparticles, as such, into food. Should
nanoparticles be added to food? One area where thight be a future drive to the use of
nanoparticles lies in the blurring of the distinctibetween functional foods and
pharmaceuticals. Nanoparticles may seem attraat\wdelivery vehicles. Small particles can
go where other particles cannot reach and surfzmdd be designed to target release of drugs
or nutrients. The health implications of the us@afoparticles is thoroughly discussed in the
Royal Society and Royal Academy of Engineering répand they also address the
implications for future research in this area, aseessment of risk, and the potential needs for
approval and labelling. The general public hasaalyebegun to voice concerns about possible
long-term side effects associated with the useaobparticles. Future proponents of such
approaches will need to weigh potential benefiirzg) the need to ensure the safety of such
products and, more importantly, the possibilitycofivincing consumers that such an
approach is needed.
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CONCLUSION

At present there are clear opportunities for naleose and nanotechnology in food
technology. Some applications can be anticipateldcan result in targeted advances in
technology. However, new scientific advances ugua#d to new technological innovations
that might not have been predicted at the outdgirésent the food industry is at a
crossroads. It can pass by and hope to exploito@weents in nanotechnology as they
emerge serendipitously or otherwise in the futaret can embrace these new skills and set
targets to drive scientific advances in pursuispécific goals.

http://www.foodtech-international.com/papers/nanbtelogy.htm(2010-04-21)
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UNIT 2

WORSE THAN WE THOUGHT
THE LOWDOWN ON HIGH FRUCTOSE CORN SYRUP AND AGAVE “ NECTAR”

By Sally Fallon Morell and Rami Nagel

High fructose corn syrup (HFCS) entered the maplaate in the early 1970s and within
twenty years, accounted for over half the refin@deteners used in the U.S. food supply.
Produced mainly by the two food processing giaitsher Daniels Midland and Cargill, it is
the main sweetener in soft drinks and is incredgirgplacing sugar in baked goods, bread,
cereals, canned fruits, jams and jellies, daingdes and flavored yoghurts. Sweeter

and less expensive than sugar, HFCS representsajoe change in the American diet over
the last forty years. Although the food industrydaahis change very quietly,

consumers are beginning to ask a lot of loud qoestabout the new sweetener as research
accumulates to indicate that it is much worse fothan we thought.

Research indicates that free refined fructosefiertes with the heart’'s use of key minerals,
like magnesium, copper and chromium. In humanstdse feeding leads to mineral losses,
especially higher fecal excretions of iron and nesgumm, than do subjects fed sucrose. Iron,
magnesium, calcium, and zinc balances tended todse negative during the fructose-
feeding period as compared to balances duringutmse-feeding period. Because fructose
competes with glucose and galactose for absorptixcess fructose can be carried to the
lower intestine where it provides nutrients for eéheésting gut flora, which produce gas. It
may also cause water retention in the intestinesé&leffects may lead to bloating, excessive
flatulence, loose stools, and even diarrhea depgrah the amounts eaten and other factors.

All fructose must be metabolized in the liver. Tivers of test animals fed large amounts of
fructose develop fatty deposits and cirrhosis, Isinto problems that develop in the livers of
alcoholics. Excessive fructose consumption is bid@ved to contribute to the development
of non-alcoholic fatty liver disease. Fructose re@ducing sugar, as are all monosaccharides.
The spontaneous chemical reaction of simple sugégaules to proteins, known as
glycation, is thought to be a significant causdafage in diabetics and an important
contribution to many age-related chronic diseases.

In one study, glycated products were significahiyher in fructose-fed rats compared with
the other sugar-fed and control rats. Althoughltbeéy does not require insulin to assimilate
fructose, some studies indicate impaired insultfoadn the liver and peripheral tissues after
long-term feeding. Fructose reduces the affinityngtilin for its receptor, which is the
hallmark of type-2 diabetes. This is the first st@pglucose to enter a cell. As a result, the
body needs to pump out more insulin to handle éimeesamount of glucose.

Fructose ingestion acutely elevates blood presaurealthy young humans. Fructose
consumption leads to more lactic acid formation paraed to glucose. Extreme elevations
cause metabolic acidosis, even leading to deatiumber of studies report elevations in
plasma uric acid after dietary consumption of foset, especially in patients with high blood
pressure. Elevated uric acid may be a risk faotopronary disease. This may explain the
findings of a recent study published in British Medl Journal linking fructose to gout. Cases
of gout have risen in recent years, despite thetlfiat gout is commonly considered a
Victorian disease. The suspect is fructose foursbfhdrinks and other sweetened drinks.
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Studies on the Maillard reaction indicate that foge may contribute to diabetic
complications more readily than glucose. The Mallleeaction is a browning reaction that
occurs when compounds are exposed to various sugartose browns food seven times
faster than glucose, resulting in a decrease iteprguality and a toxicity of protein in the
body. This is due to the loss of amino acid ressdusd decreased protein digestibility.
Maillard products can inhibit the uptake and melisbwo of free amino acids and other
nutrients such as zinc, and some advanced Maplarducts have mutagenic and/or
carcinogenic properties. The Maillard reactionsMeein proteins and fructose, glucose, and
other sugars may play a role in aging and in sdineal complications of diabetes.

In studies with rats, fructose consistently praaukigher kidney calcium concentrations than
glucose. Fructose generally induces greater uric@angentrations of phosphorus and
magnesium and lowered urinary pH compared withagac There is significant evidence that
high-sucrose diets may alter intracellular metamliwhich in turn facilitates accelerated
aging through oxidative damage. Scientists fouiad tie rats given fructose had more
undesirable cross-linking changes in the collagaheir skin than in the other groups. These
changes are also thought to be markers for aging s€ientists say that it is the fructose
molecule in the sucrose, not the glucose, thafsplae larger part.

Researchers found that rats fed a high-caloriesdigplemented with high-fructose corn
syrup for eight months exhibited impaired spatalrhing ability and reduced function of the
hippocampus, thus impairing cognitive function. dtase intake is associated with small LDL
particle size in overweight schoolchildren. SmdliLLis associated with higher rates of heart
disease.

http://www.trit.us/modernfood/HFCSAgave.p@010-0421)
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UNIT 3

CORN SWEETENERS

Called “one of the greatest achievements in tharsimglustry,” the development of
the various types of corn syrups, maltodextrins lagt-fructose corn syrup from corn starch
sources, represents the pinnacle of food procesSmg starch can be hydrolyzed into
glucose relatively easily, but it was not until tt#@70s that it became a major commercial
product, bringing about major changes in the fowhlistry.

Corn starch is processed and refined from the keofecorn by using a series of
steeping (swelling the kernel), separation anddynigp processes to separate the starch from
the other parts of the kernel (which are used mimal feed.).The starch is hydrolyzed using
acid, acid-enzyme, or enzyme-enzyme catalyzed psese The first enzyme is generally a
thermally stable alpha amylase which produces ab@&0 percent glucose. Further
treatment with the enzyme glucoamylase yields 9p&6ent glucose. The final corn syrup
(glucose syrup) products include dried corn symaltodextrin and dextrose (glucose).

With the development of glucoamylase in the 194@k ¥050s, it became a straightforward
matter to produce high percent glucose syrups (spmmp). However, these have
shortcomings in the sweetener industry. D-gluc@sednly about 70 percent of the sweetness
of sucrose, on a weight basis, and is comparatimsiyluble. Fructose is 30 percent

sweeter than sucrose, on a weight basis, and agis®luble as glucose at low temperatures,
so a 50 percent conversion of glucose to fructesecomes both problems, giving a stable
syrup that is as sweet as a sucrose solution ¢fahe concentration.

According to food industry literature, one of tHedmphs” of enzyme technology so
far has been the development of glucose isomendseh in turn led to the ommercialization
of high fructose corn syrups. Several types ofdr@ican produce such glucose isomerases.
The enzymes are resistant to thermal denaturatidwél act at very high substrate
concentrations, which means that they are stalilegher operational temperatures and can
be used over and over during processing. Thikeyado the production of an inexpensive
substitute for sugar. Glucose isomerases convewlticose in corn syrup into fructose,
resulting in high fructose corn syrup (HFCS). HR&Bnes in three different formulations.
Forty-two percent fructose corn syrup is used nyastprocessed foods like pastries,
cookies and ketchup. However, soft drink manufartirequested a high-fructose blend, one
containing 55 percent fructose. This is produceddigg vast chromatographic columns of
zeolites or the calcium salts of cation exchangeseto absorb and separate the fructose from
the other components. A very sweet 90 percent fnigitose corn syrup is used as a
sweetener in low-calorie “diet” products.

Growing consumer resistance to HFCS is the likglanation for a recent industry
campaign to put the new sweetener in a favorapghe.lAds run on television and in popular
magazines portray HFCS as benign and its critidasy, overbearing, unqualified and
misinformed. For example, a full-page ad in BeHemes and Gardens portrays two
attractive women engaged in the following conveosat'My dry cleaner says high fructose
corn syrup is loaded with calories.” The reply: fégistered dietitian presses your shirts?”
Then comes the official statement: “There’s a kaingsinformation out there about sugars
made from corn. Truth is, high fructose corn syigiputritionally the same as table sugar.
The same number of calories too.
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As registered dietitians recommend, keep enjoyegdods you love, just do it in
moderation. On the surface, the official statenettue. Both HFCS and sugar have
approximately the same number of calories, botlpare carbohydrate and both are virtually
devoid of vitamins and minerals. For this reasame) HFCS should be strictly avoided.

http://www. en.wikipedia.org/wiki/High_fructose_corsyrup(2010-04-14)
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ABSTRACT

This review article deals with the alternative neahhandling food wastes including the
conversion of wastes from gari industry, cassawdspshaft from processed cassava,
yam, banana agro-waste, corncobs, citrus, pasamesugar cane, forage, organic wastes
etc. into useful products for human and animal aorion in Nigeria.

The bioconversion of waste to useable energy salsart of utilization of waste, as by
burning solid fuel for heat, by fermenting planttteato produce fuel, as ethanol, or by
bacterial decomposition of organic waste to produe¢hanol. Alternative means of
handling food wastes focus more on utilization eatihan disposal. Thus, the possibility
of producing a useful product from wastes will ghganhance and ensure sustainable
economic development in Nigeria and the world egda

SOURCES AND NATURE OF FOOD WASTE FOR BIOPRODUCT
DEVELOPMENTS

Waste contains three primary constituents: celejlbgmicellulose and lignin, and can
contain other compounds (e.g. extractives). Celiland hemicellulose are carbohydrates
that can be broken down by enzymes, acids, or athrapounds to simple sugars, and then
fermented to produce ethanol renewable electritiiigls, and biomass-based products (Puri,
1984; Wyman and Goodman, 1993; van Wyk, 2001). Wheramount of organic
agricultural waste, such as corn stalks, leavesndreht straw from wheat-processing
facilities, sawdust and other residues from woollsyis also considered, this component of
solid waste could be a principal resource for lealopment (Louwrier, 1998; van Wyk,
2001). Materials of organic origin are known asnhéss (a term that describes energy
materials that emanate from biological sources)aerdf major importance to sustainable
development because they are renewable as oppmsed-brganic materials and fossil
carbohydrates (van Wyk, 2001).

A surveys on the potential for biomass waste tevadke energy problems in Tanzania
through utilization of agro-industrial residues foraerobic conversion into biogas and bio-
diesel, sisal industry, the largest producer obagdustrial residues, has a potential to
produce energy that could greatly supplement theectishortfall of hydropower generation
(Kivaisi and Rubindamayugi, 1996).
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In 2004, Kareem and Akpan reported that the usgo€ultural by-products as substrate for
enzyme production was cheap and could facilitatgelacale production of industrial
enzymes in the tropics. Eight isolates of Rhizoguswas obtained from the environment and
were grown on solid media for the production oftperse enzymes.

Three media formulated from agricultural matenaée the following: medium A

(Ricebran + Cassava Starch, 10:2w/w); Medium B ¢@ea Starch + Soyabean, 1:2

w/w); Medium C (Ricebran + Soyabean + Casein hydatle, 10:20.5 w/w). The result
obtained by Kareem and Akpan (2004) showed thaiumed gave the highest pectinase
activity of 1533.33u/ml followed by medium A andwith 1,366.66 and 1066.00ml
respectively after 72hrs fermentation. The thrdiel snedia supported profuse mycelial
growth of Rhizopus species and enhanced its pagtipeoducing potential (Kareem and
Akpan, 2004).

A comparative study of the performance of cow dand poultry manure as alternative
nutrient sources in a bioremediation process wasrieed by Obire and Akinde (2005) and
Chukwura et al. (2005). Obire and Akinde (2005p abported that that amelioration of oil
polluted soil with cow dung and poultry manure li¢gaies the disappearance of crude oil in
the soil thereby increasing the rate of soil recpvBoultry manure performed better than cow
dung which will greatly enhance food productivitysach a time like this when the world at
large is facing food crisis.

Coffee-husk and Pulp

Coffee husk and coffee pulp are coffee processyrgrbducts. Some of the husk is used

as organic fertilizer (Cabezas et al. 1987) whiffe® pulp has its application and

utilization in swine feeding (Jarquin, 1987). Thregence of tannins and caffeine diminishes
acceptability and palatability of husk by animals.

Caffeine

Caffeine is also a component of several cola drifike addition of caffeine in cola drinks is
responsible for almost 70% of the world's pureaa# trading (Mazzafera, 2002; Mazzafera
et al., 2002). Asano et al (1993) reported a swfakmiicrobial production of theobromine
from caffeine while Braham and Bressani (1987) Breksani and Braham (1987a,b) have
reported the potential uses of coffee berry bypetgland the composition, technology, and
utilization of coffee pulp in other species as veallits anti-physiological factors. The
popularity of coffee beverage is also based orstineulant effect of caffeine, because of this
pharmacological effect; caffeine has long been dddenedical formulations to compensate
the depressive effects of other drugs (James, 1@Kbnko et al. EJEAFChe, 8 (4), 2009.
[263-286] 268.

Citrus Pulp

According to Wing (1975) and Wing et al (2003), fierida Citrus Exchange established a
fellowship for research into uses of citrus wasté911 and thus launched an area of
investigation which remains strongly productiverdived primarily is citrus pulp, consisting
mainly of the rag, peel, and seeds of oranges mititor amounts from other fruits
(Hendrickson and Kesterson, 1965). This waste cisllen concrete slabs or in open pits at
canneries. Cattle eat citrus pulp in the freslestat it accumulates too fast for current
consumption, and it ferments and spoils too raptidllyave as it is produced. The feeding
value and nutritive properties of citrus by-produgtoved that the digestible nutrients of
dried grapefruit refuse were good for growing hesif@Neal et al., 1935).
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Citrus Molasses

Citrus molasses also serve as a substrate for featien in the beverage-alcohol industry
(Becker et al., 1946). The remaining distillery teasan be condensed to a very acceptable
feedstuff high in pentose sugars and, becauseast ysed for fermentation, high in good
guality protein. Large and increasing amounts wfisimolasses are used for production of
beverage alcohol. The remaining sugars, which antoges, cannot be used by the beverage
industry, but they are an excellent source of gnérygcattle.

EJEAFC- Electronic Journal of Environmental, Agricultural and Food Chemistry
ISSN: 1579-4377

http://ejeafche.uvigo.es/index.php?option=com dodask=doc view&aqid
=476&Itemid=33 (2010-04-14)
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UNIT 4

SAFETY FIRST

The optimism for 2008 must be tempered by the aoniwe food safety, once again the No. 1
concern among our processors. And for good redsast:year was one of the worst for food
recalls. It was a year in which the industry wasraxhelmed by food scares and in which
“Let’s go for some Chinese” went from a common husaggestion to a guaranteed laugh in
a Letterman monologue.

"There’s a change of consumer perception regarti@g@nvironmental impact of consumer
products. Consumers will start to challenge théstags of certain products and their
distribution based on the environment,” said Hulse8chubert, engineering
consultant/process engineering for Coca-Cola Cianfa.

But the inundation of Chinese ingredient scandals anly half of last year’s food safety
debacle. The domestic fiascos came hot and heawg/n@at processor, Topps Meat Co.,
folded rather than face the music of the secorgkkirbeef recall in U.S. history. E. coli
0157:H7 in its hamburgers sickened dozens — blgickiio one. And Augusta, Ga.-based
Castleberry Foods Inc. was almost taken down callrof nearly 100 of its meat-based
products for botulism.

We specifically asked about E. coli concerns, altjfocertainly other bugs wreaked havoc
last year. Four in 10 answers they are “extremehcerned.” Add in another fourth who are
“very concerned” and nearly a fifth “somewhat cameel” and you’ll see this tiny bug is
making enough commotion to keep more than 80 peafgarocessors up at night.

It wasn’t just meat and meat-based pet food thathmufear into processors last year. Bagged
spinach and salad recalls nearly devastated thadgests. ConAgra early in the year took a
$66 million hit for contaminated peanut butter,rtheear the end of the year recalled Banquet
pot pies. Cheese, tortillas, smoked salmon didepufeggie snacks ... a veritable
supermarket of recalled consumer food productsqat@rocessors are having considerable
trouble keeping the bugs out of the food.

This epidemic of food-safety failures pushed tlseiésto one of its highest showings as a top
processor concern — more than 52 percent compared percent last year and 30 percent the
year before. "Food safety has captured the attewotitboth the American public and
lawmakers," says Dexter Manning, national food bewerage industry leader for Grant
Thornton LLP. “Unfortunately, the FDA’s budget Hasen slashed in recent years resulting in
a reduced number of inspections at a time whenrolegbly need them the most.

“With elections coming this year, many fear foofesawill take a back seat,” Manning adds.
“On the bright side, the agreement with Chinafissh step toward improving the quality and
safety of imported food and drug products. Undertérms of the agreement, the U.S. will
have inspection access to certain Chinese manuiagtiacilities for a limited number of
products specified in the accord.”
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Get clean, stay clean

For the experts, how to ensure safer food stillsbdown to the no-brainer of clean hands and
a clean workplace. “To keep the U.S. food suppfg,sal individuals in the food chain, from
the farmer to the consumer, must properly handéepaiocess food,” states John Surak of the
Milwaukee-based American Society for Qualiyww.asqg.ord. His colleague, Janet Raddatz,
tenders a note of optimism: "Our food supply isafe as it has ever been. Emerging
pathogens, mass transportation and a global sappiy will continue to challenge us, yet the
food industry remains vigilant in providing consusevith a wide variety of safe, high-
quality food products.”

So, have our respondents made progress in thisdfegumbers are up only a couple
percentage points above the already high numbegaementing employee training programs
(89 percent for 2007; 87 percent in 2006) and HA@GIAs (57 percent and 55 percent).
Improved pest control, more/improved sanitary egquapt and rapid microbial detection all
stayed within the same percentages in 2007 as 2006.

http://www.foodprocessing.com/articles/2008/015 Int2010-04-22)

58





