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FOOD - THE TASTE OF
THINGS TO COME?

By Karvn Weirzner i
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The companies that did not employ sensory specialists, but
wi d use sensory analysis of some type, mostly used
non-expert consumer panels of 20-100 people for sensory
testing as well as 2 or 3 key non-expert individuals within
the company.

Alternatives to sensory analysis

Of the ten companies who did not use any human sensory
analysis, most said that they would not consider using any
alternative analysis technigues either. Only two responded
that they would consider using GCMS, and one that they
would consider using antibody sensors.

Ten out of the 25 companies (40%) who reported using
human sensory analysis claimed that they would not con-
sider using any alternative to human panels. Of the 60%
who would consider using analytical devices as an alterna-
tive, there was fairly even support for GCMS (66%) and
sensor arrays like electronic noses (60%), with many
respondents willing to consider more than a single alterna-
tive. Only two respondents (13%) nominated antibody sen-
sors as an alternative they would consider. Most respon-
dents saw analytical devices as being complementary to,
not replacing, human judges.

Interestingly, the American survey found that only 3.5% of
respondents felt that analytical devices will decrease the
use of human sensory panels.

In-house sensory analysis or outsourcing?

We asked companies what proportion of their budget for
sensory analysis is used for in-house or outsourced sensory
work, Sixteen respondents answered this question. Only
four companies spent exclusively on in-house sensory analy-
sis, and 3 spent exclusively on outsourcing. The majority of
companies spent on both in-house and outsourced sensory
analysis, with this being reflected in the number that used
a variety of types of panels (expert and non-expert).

Use of sensory analysis in specific areas

We asked the respondents to evaluate the importance of
sensory analysis in ten different areas of application. Each
application was given a score out of 10, where the higher
the score was, the greater was the perceived importance
of sensory analysis.

Respondents rated the applications in the following order:

tailoring products to consumer tastes (9/10)

quality control measures (8/10)

evaluating competitor products; concept development;
identifying drivers of consumer behaviour (7/10)
evaluating process control analysis; identifying

e will always rage over the benefits
cnce and technology

has brought us. Bur this argument turns ro

consensus over technole 5 ;1p|1|1'::;|r'tm1 o

the fight against terrorism in all its forms,

Sensor technology for the detection of

explosives developed rapidly in the

in response to the upturn in terrorist
activity worldwide and the inadequacies of
X-Ray imaging. At the time there was a

ereat need for devices which could quickly

and easily screen persons and lu
airports. A range of both phys

chemical devices was t]C\'i,']l‘..\PL'l‘.{.

By and large, the physical devices, based
on principles such as the reduction of
of penetrating neutrons and

wetic feld anomalies, al for

ick screening and are very sensitive, but
they are notorious for their lack of
specificity and resultant false positive
attributes for line extensi@idevelop
export (6/10)
5. product shelf-life; packa

responses. In contrast, many of the

) chemical devices (often based on gas

T Lo Tl i, DU LS .'-_--'-_'f-\'_';'-"u W N i " .

) P"-""ﬁ"""ﬂa“@iﬁf"ﬁ}f - chror rraphy and the relatively new ion
On average, sensory analysi Wﬁ@i.ﬁ&éﬂcﬁ&&h east of ; itive
moderate importance in all GEtRESrEas SUGGEStEd N
no category averaging a scof %

mobility spectrometry)

and selec A dis  that they

rely on phy sampling, albeit of

_ Lo i i nanogram quantities, of the explosives.
B‘y contrast, American companies viewed sensary analysis

as being "not important” when it came to evaluating
process control analysis and packaging performance. They
also rated product shelf-life studies as being a "very impor-
tant" application for sensory analysis, whereas our study

found that Australian companies rated this further down
on the list. _ Current opinion is that the best protection

It may not always be e 15sible to obrain
such san : the explosive may have
been packaged in a well-sealed container,
and the bomb ms: may have worked

under very carefully controlled conditions.

] ) _ can be gained by combining physical and
Quality control measures and the evaluation of competitor

products were seen to be important areas for the applica-
tion of sensory analysis by both American and Australian
companies.

chemical methods of detection.

Regardless of the mode of operation, just
about all of these devices detect the

s e presence of nitrogen - either as a nitrate,
What factors influence the decision to use sensory

: Of as part of a more complex chemical
analysis?

species with an atrached nitro group.
There were 21 responses to this guestion. We offered as
potential answers:

e the value of panel data

e the availability of panellists

e cost effectiveness of panels

can be thoucht of as intimate

mixtures of fuel and oxidant. When an

in the presence of the oxidant, commaonly

itrogen-containing species, to release
Only six respondents nominated cost-effectiveness as a large amounts of energy in the form of
factor. Nine nominated the availability of panellists. The
majority (19 out of 21) felt that the perceived value of the
panel data was an important factor in the decision,

heat, light and sho 5. With modern
explosives the intimacy of rthis mix is
maximised as the oxidant and tuel are

i . combined in the same molecule, for
The nature of the product being evaluated, or the project

; ; 2 ; example in the case of TNT
being undertaken (ie high or low risk) was important.

(trinitrotoluene). The energy content of
The use of sensory analysis was also seen as being an

important way to conduct data comparisons on products
worldwide. cont, pg 5

these modern t:xpl::ﬁi\'uh‘ can be many

times that of older varienes.

explosive is initiated the fuel 'burns' rapidly
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faces up to
terrorism

Debate will always rage over the benefits

and trade-offs that science and

technology has brought us

Volatile explosives such as TNT and ANFO (ammonium nitrate/fuel
oil, used in the Oklahoma bombing) are relatively easy to detect as
the vapour molecules emitted can be collected and idenufied.
However, many modern explosives have a very low voladlity and they
are formulated with waxes and as gels (hence the term plastic
explosive) which further reduce the volatility of the explosive
components. A solution to this non-volatlity is to rely on the
collection of the minute particles of explosive mixtures sometimes
found on the outside of luggage carrying explosives. These particles
must be heated to release the vapour of the explosives contained, and
the resulting vapour is introduced into the sensing system.

Presently, instruments with this dual capability are in use in many
airports around the world. A major limitation, however, is their cost,
since it limits the number that can be used at major events such as the
Olympics. The need exists for a device that is portable, easy to use,
cheap and reliable. Electronic nose technology could fit the bill.

Devices based on electronic nose technology are already used to
detect a wide variety of substances, particularly products in the food
industry. It is the ability to portray complex mixtures as a simple
pattern, that can be compared with patterns of standard substances
kept in a library, that makes this technology particularly suited to
discerning the numerous commercial, military and home-made
mixtures which can be employed by terrorist bomb makers.

Sant Khotedair is a PhD student in the Department of Analytical Chemistry at the
University of New South Weales




"They currently see it as technology that's serving the interests of a
select few. Right now there are not as many clear benefits to the
consumer coming through genetically modified foods as there are
benefits to the producers," she said.

This perception is understandable. So far in Australia there are no
genetically modified whole foods on sale. There are many food
products containing modified ingredients {mainly soy-based) originating
in America, but these products are 'substantially equivalent’ so there is
no perceptible difference {even on a molecular level) between them and
their traditionally made counterparts. Even the food companies often
don't know which of their products contain genetically modified
ingredients. Consumers are demanding clear labelling of food products
in reaction to the confusing debate that rages in scientfic circles about
the health and environmental issues that arise from GM foods. They
feel they are being compelled to take a risk, yer with nothing tangible to
gain,

When will consumers see an improved food product?

Currently, gene technology is in the 'first horizon' stage where
technology is focussing on agricultural production efficiency, plant
protection and agricultural sustainability,

It will only be in the 'second horizon' stage that consumers will see a
better food product being sold at the supermarket. According to Dr
Chris Hudson of Goodman Fielder, "We are going to see new food
products and impreved quality attributes." But, so far, he says "There's
a lot of research going on, but in terms of what the consumers see -
not a lot yet." Most of these improved food products won't be on the
market for about another 6 years.

Better food

But examples of these 'second horizon' food products are emerging all
the time.

British scientists (New Scientist, April 3, 1999) have idenrified genes
that control the taste and smell of strawberries. This creates the
potential for better fruit as well as more realistic strawberry flavouring
developed by biotechnology. In addition, the gene that codes for the
protein that transports sucrose across cell membranes during ripening
has been identified, as have several genes that code for production of
volatiles that contribute to the strawberry smell.

In Australia, the CSIRO's Horticultural Crop Improvement Program is
working on a number of projects that involve both genetic engineering
and traditional breeding to alter food crops at all stages of production.

THE TA TE g

T0 COME

continued

One project involves the modification of tomatoes to produce a
more flavourtful fruit. Everyone knows what it's like to buy
tomartoes that are firm and red and beautiful to look at, only to find
that they are dry and flavourless when it comes to the munch.
Ironically, it was breeders reacting to consumer demands who
created these good looking but tasteless imposters. CSIRO
scientists (Spiers et al.) have experimented with genetic
manipulation of the levels of an alcohol dehydrogenase enzyme in
tomato fruit. This enzyme is thought to be responsible for
controlling relative amounts of flavour volatiles which are present
in the fruit during ripening. Sensory evaluation has already been
carried out, with tasters noticing a "riper” flavour from the
genetically modified tomatoes.

Other foods that may be tastier and grow more prolifically, but are
still in the research stage include peas, capsicum,
raspberries, bananas, sweet potatoes and melons.

Public artitudes

A greater public awareness of this
impending explosion of genetically modified whole foods might go
a long way toward quelling some of the concerns expressed by
consumers, Dr Katrine Baghurst of the CSIRO presented the
results of a national survey of consumer attitudes toward the use
of genetic engineering in the production of food.

The survey found the acceprance of gene technology by
Australians was on par with that in the US with up to 50% of
people willing to buy genetically engineered foads if they were of
better quality than their conventional counterparts. It scemed that
the amount of risk involved was very important. If there was an
improvement in vitamin, mineral content and taste of fruit and
vegetables, and it was known that little risk was involved, 76% of
respondents approved of the sale of GM foods. But this dropped

to 11% if the risk was unknown.
cont. g 5
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continued

One respondent mentioned the difficulty of finding data
and research that did not originate from outside Australia.

dent summed up the factors behind their use
of sensory analysis with this statement: "Taste and texture
are key drivers, understand this better, understand the

: i 2 One respondent made the statement that "research of a
consumer better and you have the competitive edge.

sensory nature is very subjective which is why untrained
panels are usually used", and another cited the guality of
results as a problem asscciated with sensory analysis.
Assessing panel performance and training panellists was
seen to be another problem.,

SUMMING UP

OTHER COMMENTS

A few comments were made about the expense of out-
sourcing sensory analysis. These were fram companies
that did spend part of their budget on outsourced sensaory
analysis regardless. In the American survey, cost was given

as the primary reason for avoiding using sensory analysis. : o
= BHaRy A ANOICHNG B SO e Employment of people dedicated to sensory analysis is

now relatively common in Australian food companies. This
survey, and its USA counterpart strongly suggests further
investment in sensory research, both in-house and out-
sourced is a growing trend and worthwhile investment.

Other problems that were mentioned were that of main-
taining panel numbers when in-house staff were used,
and the statistical analysis of data.

Sixty percent of men said they would ear generically engineered foods
if they were of better quality and the same price as 'conventonal'
foods. If the sole benefit of GM foods were that they cost less, then
only 25% would buy them: Almost 80% of respondents believed that
citizens deserve a role in decisions about gene technology.

application and |u=?mﬁsuﬂi_ licaric all, we will o
witness the irrational reaetions « i n I

1
irrational reactions o #mmmnﬂvtnﬁfased and &mfg&
cynical."

References

Speirs, |, Lee, B Holr, K., Yong-Duk, K., Steele Scott, N, Loveys, B.
and Schoch, Wi (1998) Genetic maniprlation of afeobol delydrogenase fevels in
rapening torialo fract affects ihe balance of souee flayor aldebydes and alvobols,
Plant Physiol., 117, 1047-1058.
Coghlan, A. (1999) Exguusite Taste, New

The debate continues

Meanwhile, the Australian public still displays a deep mistrust of gene
technology. Brands of soy milk state that their produet "Does not

s e - : . " = z e . = s s "
contain genetically engineered soy beans" as a selling point - "There is « Seientist, April 3rd.

a brand of soy milk you can rrust” the ads proudly proclaim.
: For further information:
Some companies are testing their products for genetically modificd

ingredients, and ceasing to use those ingredients in response to the For Australian and international web sites that offer pro- and

demands of consumers, anti-genclic engineering views

Waverley Council in NSW recently became the first council in that AR P e R L ey

state to ban genetically engineered foods from their child care centres.

The public obviously needs to
be reassured that the risks
associated with the genetic
modification of foods are
being recognised and dealt
with. According to Mr Mitchell
Hooke, executive director of
the Australian Food and
Grocery Council, the
responsibility for this lies
squarely with the scientific
COMMUILY.

CH2M HILL ODOUR TESTING

Dynamic olfactometry testing of environmental or
industrial odour samples:

« Forced-choice, computerised olfactometer

¢ Draft Australian Standard method

e 9 years experience in sampling and testing

e« Service and responsiveness

e« Specialists in food industry odour assessment

"Unless those who have the
capability, and therefore bear
the responsibility, stand up and
join in this debate,

Contact Carmel on 9589 3024 or 0416 034 198

communicating in lay terms

about the technology, its




Centre for ChemoSensory Research

"TASTES AND AROMAS - THE CHEMICAL SENSES IN

SCIENCE & INDUSTRY"

This is the title of our new book, produced by the CCR with support from the Food and

Packaging CRC, which is due to be published around October this vear by UNSW Press. Experrs

from around the world give an introduction to the chemical senses of taste, smell and pungency,

and examine the important questions currently being studied and applied in this field.

Subjects covered include:

@ valuc-adding applications of smell and taste research around the world

e applications for chemosensory research in the fragrance and wine industrics
@ new statistical and design tools for the sensory pracrtioner

e important fundamental progress in smell and taste rescarch

® progress on three basie molecular mechanisms of olfaction

® artificial chemical sensing

Whether you are new to chemosensory seience, or are already involved in reaching, in research or
professional practice, this book will provide useful new perspectives and an enhanced appreciation

of the chemical senses.

To reserve your caopy, contact Marilyn Shes, (02) 9209 4086.

"UNDERSTANDING AND MEASURING

CONSUMER RESPONSES TO FOODS"

This useful 3-day ‘-.\'u:-1'|<e-'|1|"-E! was held in -\]11'” at the '.";L'i‘ls.nl'j: Science Research

Centre of The University of Otago, Dunedin, New Zealand. Abour 35 people
attended, representing a mix of both professionals (sensory scientists, market
researchers, product developers from industry) and students with some
familiarity with the basics of sensory evaluation. The sessions were interesting,
intense, and interactive.

Presenters included internatonal sensory celebrities Professor Hal MacTie and
Dr Herbert Meiselman. Hal MacFie highlighted the need for valid experimental

design rechniques and discussed methods of removing bias from sense 1ta

obrained during consumer evaluations, Herb Meiselman gave a critical overview

of the field of food acceprance research and promoted the concept of moving

away from laboratory studies to that of food in its real-life consumer context.

RESEARCH IN ASIA
CONTINUES

The CCR has been busy over the last

few months, completing a number of
sensory research contracts in Sydney,

Hong ]\'_ung, Tokyo and London. Late
in May we'll be back in Singapore,

tollowing up our study of July 1998,

Our next Asian trip will be to Japan.
Space is sull available, so if your
company is interested in expanding your
business in Japan, contact Marilyn Styles on
(02) 9209 4086.

" "8CR  AND ABROAD

Upcoming international events...

Electronic NOSE User Forum, June 17-18,
1999, Ispra, lraly

hitp:/ [ nose.wia.ac.be/ nose/ ipra. btm

ith International Symposium "Olfaction and
Electronic Nose", September 20-22, 1999,
Tiibingen, Germany

Details at bitp:/ [ ion.ipe.uni-

tuebingen.de/ ISOEN99/

1SOT XI1MT/ECRO X1V International
Symposium on Olfaction and Taste/Furopean
Chemoreception Research Organisation
combined meeting, July 20-24, 2000,

Brighton UK.

For more information:

hisp:/ | www.warwick.ac.uk/ ~psraw/

Chemical Signals in Vertebrates IX,
July 25-30, 2000, Jagicllonian University,
Cracow Poland

For more information: bitp:/ [ darwin.iz.nj.edu plf esv

Other Australian Meetings...

s and 'Lite' Food, May
ure Hotel, Svdney.
email: caroline_morrissey@ibeoz.com.an

Fine Food "99, August 30th to September
1st 1999 The 18th Australian International
Food Drink & Equipment Exhibition.
Sydney Convention & Exhibition Centre,
NSW! Contact: Timothy Collett. Ph: (03) 92671
4500. Fax: (03) 9261 4545, Email:
food@ausexchibit.com.an,

Website: wanw.awsexchibit.com.an

10th World Congress of Food Science and
Technology and World Food Ex

October 3-8 1999,

Darling Harbour, Sydney.

Enguires infost1 0@aifst.asn.an

Vol 1. No.2. February 1999

Annual meeting of the Australasian Association for
ChemoSensory Science (AACSS)

The annual meeting of AACSS will be held in Sydney this year, to coincide
with the 10th World Congress of Food Science and Technology, which will run
from October 3-8. The AACSS meeting will be held at the Garvan Institute on
October 6.

The 10th World Congress of Food Science and Technology will feature two
sessions dealing with applied aspects of sensory science, and attendees at these
sessions may also be interested in attending the AACSS meeting,

For more information contact either Jobn Prescott (Jobn. Prescot{@stonebow.otago.ac.nz) or
Anne Cunningham (a.cunninghan(@garvan.unsw.eds.as)

Understanding Between Indonesia and Australia

Grows

On February 15th this year a Memorandum of Understanding (MoU) was
signed by Associate Professor Graham Bell of the CCR, Mr Archie Slamer of
Austindco Pty Litd and Professor M. Aman Wirakartakusumah of the Institur

Pertanian Bogor (IPB).

[PB is an agricultural university in Bogor, near Jakarta, The [illSnfianseiE
MoU is to establish a strategic alliance to facilitate cooperatiSEresearelyaned

academic cxch:m;:c berween Australia and Indonesia. Thcru:ris-cxcclimu-potmﬁnl

for Australian scientists to collaborate with their Indonesiarf CONTIISERIFS:

The CCR is interested in hearing from anyone who might wisHe Helpiasies
the linkages created by this MoU.

Signing te Mol in Bogor, Indanesia.
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