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Plantsare animportant source of
natural chemicalsand materialssuchas
flavorings, fragrances, medicines, dyes,
rubber and dils. Over timeand withthe
benefit of many thousands of speciesof
plantsfromwhich to producethem,
countlessnumbersof such natural
substances havefound their way into
consumer products.

A THRI-sponsored project led by Dr.

DavidHildebrandinthe U.K. College
of Agricultureislooking at genetically
engineered tobacco asacons stent new
sourceof such natural materials; in
particular, flavor and fragrance com-
pounds. Many flavor and fragrance
compoundsare now chemically synthe-
sized, but thereareincreasing demands
for natural materias, both asend
productsand also asbuilding blocksfor
many of the synthetic compoundsthat
are produced. The source of many of
these natural substances can be uncer-
tain. With non-commodity sourcessuch
astrees, shrubs, flowersor asby-
products (e.g. orange peelsor water-
melonleaves) the quantity and quality of
such materialscan bequitevariable. By
adding or deleting genesin atobacco
plant, itispossibleto ater the charac-
teristicsof natural plant compoundsto
maketobacco ahigh-level “factory” for
vauableflavorsand fragrances.

L eaf aldehyde (trans-2-hexenal) and
leaf acohol (cis-3-hexenal) aretwo of
the substancesthat have significant
market potential for productionin

Natural Compounds From Tobacco:
A Potential New Growth Market

genetically engineered tobacco leaves. These
compoundsareused inawidearray of
beverage products such aswine coolersand
softdrinksaswell asin variousfood prod-
uctswherefreshor fruity aromasarede-
sired, continued on back

Identity Preservation: a
Key Component of New

Variety Development

Itishighly unlikely that tobacco engineered
for the production of new productssuch as
pharmaceuticals, enzymesand other valuable
meaterial swould become co-mingled with
conventional tobacco. Tobacco for molecu-
lar farming isharvested whilegreen, prior to
maturity, and inmost casesisharvested
severa timesper year. For thisvalue-added

continued on back

Conventional breeding and biotechnology-
based options are being used to develop
new tobacco varieties for molecular farming.
Varieties, like the one pictured above, may
have useful characteristics for molecular
farming and are also easily distinguished
from tobacco used in traditional markets.



Identity Preservation

crop, the profitsmay often be
higher compared with conventiona
tobacco, providing economic
incentivesto make surethat mo-
lecular farming productsreach their
intended markets.

However, thereisaconcernto
guaranteethat co-mingling of
specialized cropscannot occur.
(Recently, for example, afood
variety not approved for human
consumption entered thefood
production path unexpectedly).
Fortunately, just asbiotechnology
enablesthe devel opment of new
plantswith useful new properties
and applications, it can also be
gppliedtodigtinguishthem.

Itisardatively smplematter to
ensurethat tobacco varieties
devel oped specifically for new,
molecular farming applications
exhibit adigtinctly different appear-
ancefromtobacco grown for
traditional uses. Currently both

The arrows in the picture above
indicate areas in the leaf where
ripening or senescence has been
delayed. This trait could be used
to develop molecular farming
varieties which stay very green
both in the field and when cured.

conventiond breeding and

bi otechnol ogy-based optionsare
under investigation and develop-
ment by researchersat THRI.

For example, effortsto develop
new tobacco varietiesspecificaly
for molecular farminginclude
screening many “wild-type”’
tobaccosfor useful characteristics
(e.g. coldtolerance, seedling
vigor, geneexpression, disease
resistance, and protein content).
Currently 47 tobacco species
(oneexampleisshownonthe
front page) areincludedinthis
evauation. Many of theseexhibit
digtinctly different appearancein
termsof stature, appearance of
thefoliage, etc., when compared
with conventiona burley tobacco.
Specid attentionwill begivento
developing molecular farming
varietieswhich exhibit these
distinct characteristics.

A biotechnology strategy (leaf
shown on thispage) providesan
dternative segregationtrait.
Tobacco plantsnormally turn
yellow whenthey are stressed or
asthey get older. Thisripening
process, called senescence, is
desirablefor conventiond to-
bacco, but may bedetrimental for
molecular farming.

Dr. Susheng Ganisdeveloping
an anti-senescence systemin
tobacco. Onebenefit of thistrait
isthat plantsengineered for
delayed senescencewould stay
greenmuchlonger inthefieddand
not “cureout” likeconventional
tobacco (curesvery green). This
would provide one potential
visua method of segregating
“molecular farming” tobaccoin
thefield and also when cured.
Many other biotechnology strate-
giescould also bedeveloped as
identity preservationtraits.

Flavor and Fragrance

Pricesfor |eaf aldehydeand | eaf
alcohol vary, but currently areinthe
range of $37 to $90 per pound. Other
potentia flavor/fragrance substancesthat
could be produced in tobacco leaves
have pricesover $200 per pound
illugtrating the highva ue of thesenatural
products.

In addition, theflavor/fragrance
industry hasexperienced sgnificant
growth over the past decade (see
market graph below) with demand
increasing fromjust over $2billionin
B Flavor and Fragrance Market
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1990to dmost $3.5 billionin 1999.
Cons dering theenormous number of
current and potential usesfor flavorings
andfragrances, itishardtoimaginea
reversal of thistrend. Producersof food
and drinks, perfumes, deodorants,
shampoos, toothpastes, air fresheners,
laundry soaps, detergents, cleaning
agents, pharmaceuticals, aswell as
numerousadditional products, usethese
additivesto maketheir productsmore
appealing. At THRI oneof our goalsisto
develop new technologiesand production
systems so that tobacco can be economi-
caly usedto producevaluablemateriads
likeflavorsand fragrances. The objective
isto create new market opportunitiesfor
Kentucky tobacco producers.

TOBACCO TECH s an occasional
series published by THRI to inform
growers and others about exciting
new possibilities for tobacco.
Topics will provide information on

our cutting-edge biotechnology
research program and our efforts to
stimulate new crop opportunities

for Kentucky tobacco farmers.




