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　* Dr. Faw k y Abdallah is p resident of Faw ky Abdallah Co. , Inc. , a

consult ing company and ISSCO RP( USA) , an international sales

and marketing corporation. He holds a Ph. D. in cigarette smoke

evaluation f rom North Carolina State Universi ty and is a highly

quali fi ed specialis t in leaf blending and proces sing; s enso ry tes ting

and panel ev aluation; and sm ok e flavor as applied to cigaret tes. In

1970, Dr. Abdallah w rote th e book “ Can Tobacco Quali ty Be

Measured” , wh ich put method and o rd er to tobacco quality.

Recent ly, h e w rote th e international ly acclaimed series on cigaret te

product development and oth er articles on th e role of blending and

processing in developing low er-tar cigaret tes w i th accep table

smoking qualit ies , w hich w ere pu blish ed in Tobacco Repo rter.

Th es e articles are b eing compi led in a book ti tl ed “ Cigaret te

Product Developmen t” , w hich w ill be publi sh ed b y Tobacco

Reporter s oon. An announcem ent about the avai labi lit y of th e book

wi ll be made in due tim e.

Part 1. Basic Principles

This is the fi rst a rticle in a series o f th ree that is based on Dr. Abdallah 's presentation at China Tobacco

Society Convention, December 11-13, 2003, in Shanghai. The series discusses the contributions of

manufacturing in general, and blending and processing in par ticular, to the development o f premium cost-

ef fectiv e low er-tar SV C products wi th acceptable smoking qualities.

Af ter a brief int roduction, this article covers four main topics: Definitions; Manufacturing Opera tions;

Blending Concepts; and Blend Development.

　 　 It is ev ident tha t there are several ongoing

ef fo rts, wi thin the Chinese tobacco industry and

betw een the indust ry and pertinent national and

provincial institutions, to produce “ safer” cig aret tes

fo r those w ho choose to smoke. It is also ev ident that

w hat is known as Straight Virginia Cig arettes ( SV C)

represent the majority o f cigaret tes consumed in

China. The most impo rtant task facing th e Chinese

cigaret te industry today is developing SV C products

w ith low er ta r and nico tine deliv eries as w ell as

reduced yield of ha rm ful compounds. The complexi ty

is not in producing such “ safer” cig aret tes, but how

to make them with acceptable smoking quali ties

because developing a low er-tar ciga rette w ith

undesirable smoking quali ties does no t cont ribute to

safety if no one smokes it.

I　 DEFINITIONS

First, I w ill explain the na ture of ciga rette

smoke and what is meant by smoke chemist ry,

smoke yield and smoking qualities, then, define the

term addi tiv es.

1. 1　 Cigarette Smoke

Smoke is the actual product of consumption

because the cigaret te is technical ly a smoke-deliv ery

system. The smoke forma tion occurs in the burning

cone where the processes of py rolysis deg radation

take place as w ell as in the thermal g radient zone

ahead of the bur ning cone, w here the processes of

disti llation, v ola tilization, sublimation, cel lula r

eruption and chemical interactions take place.
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The nature of smoke is determined as the

mainst ream smoke ( M SS ) t rav els in the tobacco

column and is subjected to ai r dilution by the

cigaret te paper, tipping , perfo ra tion and ventilation,

w here condensa tion and re-volati li zation take place.

It i s impo rtant to recognize that cigaret te smoke is a

dynamic aerosol sy stem, as ev idenced by the dif ferent

physical, chemical and senso ry properties of “ f resh”

smoke versus stale smoke or smoke condensate that

is set in solution fo r chemical analysis.

1. 2　 Smoke Chemistry

The defini tion of smoke chemist ry dif fers

acco rding to the type of inv estiga tion. Research and

analytical chemists identify the thousands of

component substances in the to tal particula te mat ter

( TPM ) , commonly called ta r, and in the gaseous

pha se of cigaret te smoke.

Blenders w o rk on the founda tion blend and

develop the ex tenders and additiv es that complement

the blend in order to have a to tal blend cut rag w ith

the ta rg et nico tine and suga rs w hile maintaining the

desi red smoking quali ties.

Process engineers determine the processing

parameters and ciga ret te design configura tion that are

required to produce cigaret tes wi th the targ et tar and

nico tine deliv eries and acceptable smoking qualities.

1. 3　 Smoke Yield

Toxicolog ists, bio logists and w o rkers on

smoking and heal th are concerned no t only wi th the

deliv eries of ta r and nicotine in the cig aret te M SS but

also i ts content of specific ha rmful compounds, such

as ni t rosamines; benzo-a-pyrine; phenols; and

carbon monoxide. Studies on smoke yield investigate

the carcinogenic, co-ca rcinogenic, antagonistic and

o ther risks o f smoke compounds to test animals in an

ef fo rt to explo re the health risks to humans

( smokers) .

1. 4　 Smoking Qual ities

Product developers refer to smoking quali ties in

terms of the physical and chemica l properties of the

M SS that are required to meet the targ et ciga ret te.

Sensory analysts refer to smoking quali ties as

the overall senso ry properties of the“ f resh” MSS as

determined by f lav or ( taste, smell and feel) , aroma,

mi ldness, af ter-taste, impact , burning quali ties,

etc. Senso ry analy sts train and use smoking panels,

as a measuring device, to ev aluate the smoking

qualities o f the test cigaret tes.

Marketing specialists conduct consumer tests

using focus g roups and market surv ey s to determine

the overall acceptability in terms of smoking

qualities, price, brand identi ty , etc.

1. 5　 Additives

Casings, flav oring s, humectants and any other

non-tobacco ing redients added during ciga rette

manufacturing are co llectiv ely called addi tiv es.

Additiv es cover any thing added to tobacco during

processing o ther than w ater and to the ciga rette

paper, fil ter and tipping during making and packing.

Additiv es should meet the regulations required

by one or mo re pertinent authorities, such as the U.

S. Food and Drug Administration ( FDA) ; Insti tute

o f Food Technologists ( IFT ) ; American Society fo r

Testing & M aterials ( ASTM ); Flavo r and Ex tract

Manufacturers Associa tion ( FEMA); W orld Health

Organization 's Joint Expert Committee for Food

Additiv es ( JECFA ) ; and the Council o f Europe

( CoE) .

Since the actual product consumed is the

mainst ream smoke and no t the ciga rette per se, the

acceptabili ty of certain ing redients for use in fo od

does no t necessarily mean approva l for use in

smoking products such as cig aret tes.

2　MANUFACTURING OPERATIONS

The manufacturing of St raigh t Virginia

Ciga ret tes ( SV C ) is a combina tion of primary

operation covering blending and processing and

secondary operation covering cig aret te making and

packing as w ell as certain requirements.

2. 1　 Primary Operation

The prima ry opera tion requires w orking in four
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a reas simul taneously: Foundation Blend; Ex tenders;

Additiv es; and Processing. This w ill be explained in

detail la ter.

2. 2　 Secondary Operation

- Ciga ret te M aking: including Tobacco Co lumn 's

moisture content; w eight; densi ty; fi rmness; filling

va lue; pressure drop, etc. and the Ciga rette

Configuration 's paper; po ro sity; fi lter; tipping;

v enti la tion; perforation, etc.

- Cigaret te Packing: including package design

and packaging ma teria ls

2. 3　Requirements

Producing a quali ty and cost-ef fective SV C

product requires a combina tion of science, tech nolog y

and know-how in blending and processing and

cigaret te making and packing.

3　 BLENDING CONCEPTS

3. 1　Why Blending?

Because o f the inherent v ariation among flue-

cured Virginia tobacco, by variety , origins, crop and

sta lk po si tio n, and due to the incompa tibili ty

betw een the elements o f tobacco quali ty , there is no

perfect g rade. Leaf g rades tha t have mo re aroma and

smoke flavo r usually have a slow er burning rate and

a re high in ta r and nico tine deliv eries in the

mainst ream smoke. Grades that are high in filling

va lue are low in tar and nicotine but have less

desi rable smoking qua li ties. Each f lue-cured type is

g row n under certain w ea ther conditions using a

va riety of cul tural practices; therefore, there is no

unifo rmi ty f rom one year 's crop to the nex t o r f rom

one region to another.

In principle, each g rade is selected to contribute

specific t rait s , in terms o f physical properties,

smoking qualities and value. The quali ty o f a

particular g rade is the deg ree to w hich i t po ssesses

cha racteristics tha t a re required fo r the target blend.

Blending know-how allow s for the development

o f the desired SV C blend in a step-wise technique.

Blending is an ongoing ef fo rt that requires ex tensiv e

experience in handling the continuous changes in the

quality and cost of the blend components f rom yea r to

y ea r and one o rigin to another. Good blending is

achiev ed when the overall quali ty of the blend is mo re

desi rable than the sum of the quali ties o f the g rades

therein.

3. 2　 Deciding Factors

There are fiv e deciding Facto rs tha t determine

the target blend:

1. Blend chemist ry, especially content of nico-

tine and sugars

2. Phy sical properties, wi th reg ard to filling

va lue and processing abili ty

3. Smoke chemist ry , especially tar and nico tine

deliv eries

4. Smoking quali ties, covering sensory proper-

ties and burning qualities

5. Economics, inv olving co st, av ai labili ty and

continui ty of leaf tobacco and ex tenders

3. 3　 Basic Principles

Blending is governed by fiv e principles: Ba lance;

Foundation; Catego ries; Cri teria; and Phi losophy.

3. 3. 1　 Balance　 The objective o f blending is to

create the desired balance betw een the pertinent

physical, chemical and senso ry proper ties of the

component g rades.

3. 3. 2　 Foundation　 A typical SVC product consists

o f a Foundation Blend tha t is mainly made of f lue-

cured Virginia g rades along wi th small amounts of

burley and oriental g rades on a case-by-case basis.

3. 3. 3　 Categories　 The components in the

foundation blend are classified into th ree categ ories:

a. Full Flav or ( FF) grades provide desirable

f lav o r at t ributes and the righ t intensi ty o f irritation.

This catego ry contributes the most to the deliv eries

o f ta r and nico tine in the mainst ream smoke.

b. Medium Flavo r ( M F) g rades contribute to

the overall taste and, al though they do no t po ssess a

no ticeable f lav o r o f thei r ow n, M F g rades enhance

the f lav or at tributes of the FF g rades. This categ ory

contributes modera tely to the tar and nico tine
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deliv eries.

c. Filler Grades ( FG) increase filling pow er and

abso rptiv e capaci ty and reduce co st. They contribute

least to f lav or and must be neutral with no o ff-taste

o r undesi rable odo r. This ca tego ry contributes the

least in terms of tar and nico tine.

3. 3. 4　 Criteria　 There is no set o f cri teria that can

fi t all tobacco types. There are dif ferent criteria fo r

each tobacco type and w ithin type according to the

o rig in, crop year and stalk posi tio n. A tobacco

blender w o rks on the assumption tha t each of the

three tobacco types in the founda tion blend contains

g rades that fi t o ne o r more of the three categ ories -

FF, M F and FG. As a general rule, the blend o f a

typical SV C product consists of all three ca tego ries of

the ma jo r flue-cured type and only one carefully

selected catego ry of each of the burley and o riental

types.

Processing plays a ma jo r role in max imizing the

contribution o f the flue-cured and enhancing the

contribution of the burley and oriental g rades. In

o ther w o rds, a g ood SV C product is largely

dependent no t only on the careful selection of the

component g rades therein but also on the adequate

processing of such.

3. 3. 5　 Philo sophy　 The basic philosophy fo r a

balanced, consistent and cost-ef fectiv e blend is that

o f optimization between the amount and ra tio o f the

di fferent tobacco types and the g rades wi thin each

type as w ell as the cost , availabi li ty and continui ty.

3. 4　 Blend Categories

I wi ll now brief ly discuss the categ ories of the

g rades in the main flue-cured po rtion o f the blend and

the burley and o riental supplements.

3. 4. 1　 Flue-cured Ca tego ries　 Table 1 summarizes

the flue-cured ca tego ries that are included in a typical

SV C product. The number and propo rtions of the

g rades in each ca tego ry - full f lav or, medium flav o r

and f iller g rades, v ary acco rding to the ta rg et

product in terms of smoking quali ties, smoke

chemist ry and co st.

Table 1　 Flue-cured Categories Used in SVC Products

FF Grades M F Grades FG Grades

Sta lk Po sition leaf & tips cutter s & lea f mainly lugs

Filling Va lue med /low med /high high

Smoking Qua lity flav o r w ith a taste, enhance least in ta ste

little flav o r o f

ir ritation FF& flav o r

Chemistry Nic med /high medium low
　 Sugar s med /low med /high medium

Smoke Ta r med /high medium low

　 Nic med /high medium low

Cost high medium low

3. 4. 2　 Burley Catego ry　 Table 2 i llust rates the

burley categ ory that is recommended for a typical

SV C product. This burley component is carefully

selected to complement the f lue-cured components

and provide certain impact and subtle flavo r no tes.

Table 2　 Burley Category Used in Some SVC Products*

MF Grades

Sta lk Po sitio n leaf & cut ters

Filling Value medium to high

Smoking Quality med flav o r - med impac t

Chemist ry N ic medium

Ammonia medium to low

Smoke Tar medium

　　　 Nic medium

Cost medium

　　* Traditional ly, no b urley tobacco w as included in SV C products.

3. 4. 3　 Oriental Ca tego ry　 The main purpose of

including o riental tobacco is to provide neutra l taste

and impart subtle a roma characteristics that should

blend wi th the f lav o r no tes genera ted by the f lue-

cured components, especially the ful l f lav or and

medium flav or g rades. See Table 3.

Table 3　 Oriental Category Used in Some SVC Products*

Neutr al Grades

Filling Value medium

Smoking Quality subtle taste& delica te aroma

Chemist ry N ic medium to low
　 Suga rs medium

Smoke Tar medium to low

　　　 Nic low

Cost medium

　 　 * Tradi tional ly, no orien tal tobacco w as includ ed in SV C

products.
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3. 5　 Procurement

For proper procurement o f the righ t ca teg o ries

o f full f lav or, medium flav or and filler g rades, four

majo r facto rs a re usually considered in advance:

　　 1. Va riety, type and stalk posi tion

　　 2. Origin, region and cultural practices

　　 3. Grow ing condi tions and crop year

　　 4. Cost , availabi li ty and continui ty

　　 The complexi ty arises f rom the fact that g rades

o f the same type and stalk posi tio n can vary in quali ty

( in terms of categ o ries) and co st according to the

country o f o rigin, region and the g row ing condi tions

o r crop year.

　　 As a basic rule, a combination of dif ferent

g rades from several o rig ins and crop years make a

more balanced and co st-ef fectiv e blend on a long-

term basis.

4　 BLEND DEVELOPMENT

4. 1　 Blending Steps

The development of a premium and cost-

ef fectiv e SV C product should be undertaken in steps

o r building blocks th rough a w ell-coo rdinated

blending prog ram.

4. 2　 Blending Program

An adequa te blending prog ram reflects a

collectiv e ef fo rt in the fo llowing six a reas

simultaneously:

4. 2. 1　 Founda tion Blend　 Select the component

g rades of the f lue-cured basic blend and decide on the

burley and oriental supplements.

4. 2. 2　 Ex tenders　 Select the required recon sheet,

expanded cut tobacco and cut-rolled expanded stems

( CRES) that complement the founda tion blend.

4. 2. 3　 Addi tives　 Carefully select the ing redients

and application ratio o f the required light casing s and

ligh t flavo ring s that complement the to tal blend.

4. 2. 4　 Processing　 Develop the required processing

parameters fo r the total blend of f lue-cured, burley,

o riental and ex tenders.

4. 2. 5　 Ciga rette Design　 Determine the specifi-

cations of the tobacco column and ciga rette

configura tion tha t can deliv er the target smoke

chemist ry and smoking quali ties.

4. 2. 6　 Product Evaluation　 Conduct t rial runs fo r

pro to-types, follow ed by phy sical and chemical tests

by the R& D staf f and senso ry evaluation by t rained

smoking panels. Compa re resul ts, make fine-

tunings, conduct further t ria l runs and so on.

4. 3　 BlendMaintenance

The main aim o f blend maintenance is to

preserv e the SVC product integrity from operation to

operation, one location to another and year to y ear.

Following are the three most impo rtant tasks of

blend maintenance:

　　 1. Minimize the ef fect o f inherent va riabi li ty in

specifications

　　 2. Reduce the co st of raw ma terials, especially

leaf tobacco

　　 3. M aximize profi t s in order to meet competitio n

and gain ma rket share

　 　 A va riety of to ols are employed, including

routine testing and moni to ring pro cedures using

adequate informa tion techno log y tha t accounts fo r

the parameters af fecting the phy sical , chemical and

sensory properties as w ell as the cost of the SV C

product.

　 　 Several procedures can be implemented fo r

blend maintenance, including;

- Input Da ta cover resul ts of phy sical, chemical,

sensory testing and co st of the founda tion blend,

ex tenders and addi tiv es as w ell as the speci fica tions

o f the cig aret te design, including fi lter; paper;

tipping; ventila tion; perfora tion; pressure drop, etc.

- Output Data provide recommenda tions on how to:

　　* Preserv e the integ rity of the current SV C

product; o r

　　* Develop a new SV C product that meets ta rg et

specifications and co st. (待续 )　　
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