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TURKISH TOBACCOS
"Characteristics and Chemical Composition of Imported Types

F. R. DARKIS, E . J. HACKNEY, AND P . M. GROSS
Ducar University, Durlaarn, N. C.

DURING recent years,
.except for a period

during the war, over 60 mil-
Boa pounds ul tobaccos of
the Turkish type were im-
parted into the United States
annually (93). These to-
baccos are normally grown in
Turkey, Greece, Bulgaria,
and southern Russia. Ex-
cept for some regions in
Bulgaria, they are grown in
areas relatively close to the
shores of the Black, Aegean,
and Mediterranean Gras .
These t.ubaeros differ pri-
marily from donlest .ic tobac-
cos in that their teal size is
small and the intensity of
their aroma is greater.

A large proportion of these

The chemical analyses of twenty-four constituents or
groups of constituents of imported oriental tobaccos we
presented . The analyses are for tabseeos of varying grades
from eighteen areas scattered over four of the main grow-
ing regloa. e[Csesoe and Turimyi the tabseees weregrown
in 1837 and 193. These analyses show sigelgeant difer-
enees in chemical composition among the tobaccos from
the four regions and among grades. They also show soars
differences among tobaccos from neighboring are" within
the regions . These differences indicate a baste for the com-
mercial practice of dividing oriental tobaccos Into types
and divisions of types along geographical lines, and in turn
reassembling these to obtain a blend of more constant
composition. A discussion of chemical analyses of they
appear to be related to the commercial usages and evalua-
tion of these tobaccos is presented. Also the chemical
analyses are correlated, to the extent possible, with the
existing climatic and soil conditions and the cultural prac-
tices in vogue in each geographical region .

The small lest sins of than
lobaeoa is obtained bygrow
lag the plants on 2""y
poor soils and by planting a
law number of plaatr-d0,-
000 to 70,000--per eras. If
fertiliser is used it er - y
consstsofgoator .bnptluag.
The growing esason after
transplanting and durltrg car-
ing is usually dry cad warm
in these regions.

The tobacco is harvested
by priming, the leaves being
picked a few at a time as they
ripen. After priming they are
strung by piercing the large
end of the midrib with a lugs
needle and pulling the leaf
onto the string. After the
strings of haves are al-

tobaccos is imported to be incorporated in blends of pupulir
snda of blended cigarete to Improve their burning quality and
,rata. These tobaccos cost the American manufacturer mor e

than the average domestic tobaccos . Part of this increased cost
is the import duty .

Ilt view of the importance of this crop to the eigaret industry as

it whole, and because of the significance that a more detailed
kuowlcdgle of there tobaccos might hold for the American tobacco

farmers, a program of research was initiated in 1939 at Duke

University to study theme tobaccos . This included an investiga-

tion of the possibility of producing a type of tobacco in the United

State t with properties similar to those of imported Turkish tobac-

cos . It also included a study of the chemical composition of im-

ported types and of domestically grown aromatic tobaccos to

twrruit ctinp eriuns between the two types and to Increase our

knowledge of each . To do this numerous samples of tobacco

which were grown in Turkey and Greece in 1937 and 1938 were

obtained from the iutlw.rters and analysed . The ahsnenec of

chemical data in the literature for Turkish tobaccos imported into

this country, and t Ike significance of these data for a large. and im-

portant industry, indicate the desirability of publishing this in-

fiwnal iorl .
Tltw'- tobaccos are grown in areas rurrouoding villages and

towns in which the p u ile live who produce theta . The tobaccos
are usually nansd after otse of the main towns in the area . They
may also be kisuwn by the name of the seaport from which they
are shipped or the city In which they are prepared for shipment.

Thus, the tobaccos grown in the numerous villagem teat Serves,
Greece, are known as Berms tobacco, and those grown in the vil-
lages in the general area of Dranta, Greece, are known as Drum
tobacco . These tobaccos, as well as others, are shipped out of the
port of Cavalla nod arc oft,"n known in the trade as Cavalla to-

Oft . The name may also arise from the topography of the
.cgion in which they grow ; thus Djebcl refers to mountainous
country, and Yaka refers to the bills In the mountainous regions .
The name may also be derived from the name of a section of terri-

ksrysuch as Souynlar+r.i or Pravi .

I

lowed to wilt for 1-3 days in a cool shady place, they an placed
in the sun and air and cured by means of thews agents. During
wilting and curing the leaves change from green to a brown or
yellow color and lose most of their natural moisture content.
After the leaves are cured they are stored in a protected place until
they take up moisture again with the coming of damp autumn
weather. They are then made into temporary bales and deliv-
ered by the grower to the dealer or exporter .

The tobaccos from the top part of the stalk are usually con-
sidered to be the best in quality, and those from the base the
poorest . From 20-60% of the production of the plants of most
crops is not imported into the United States because its quality
does not warrant the payment of import duty .

The tobacco is delivered by the grower to the dealer or exporter
for "manipulation" This consists of sorting, grading, and baling
the tobacco in the pr eferrcei manner, for shipment and to facili-
tate fermentation. In recent years most Turkish tobacco im-
purted into the United Status are baled in the so-called Tonga.

bale. This consists in placing the loose leaves In bales under
pressure and sewing burlap covers securely to the bales . The
bales vary in weight from 70 to 125 pounds .

The tobacco is usuallvstored fur two or more years before it is
used by the manufacturer. During storage it undergoes fermen-
tation. In must instances this begins with the coming of warm
weather and proceeds for a period of varying length depending
upon the temperature or,nditions and the tobacco. it sealer with

the arrival of cook r weather. The tobacco may un ergo fermso-
tation each summer until it is used . The temperature of the to-
bacco usually exceeds that of its surroundings during ferments
tion.

Rtviiw or UrKRATURI

The literature contains but few data on the chemical eomposi-
t.ion of tobaccos of the Turkish type-. Bccauae of the limited

scope of most of the investigations recorded in the foreign liters
lure ; they are not comparable, In many instances, to the data p10-
merited in this paper, nor do they aid in the interpretation of them
data .
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Creating Roam in Turke y

Andreadit. and Touts (3), working with l :ret-k Iola ccos, show

that the nirotine increases from the lower t . tkt• intermediate

leaves on the stalk and again decreasesi in the top leaves. In an-

other paper (2) the same atii.hon show that the total nitrogen

content follows the course of the nirotm a ttoid that protein nitro-

gen incn arses in the leaves from the base to t he top of Lite stalk .

The work of l'yriki (19A) indicates that Lite 1tt•tter grades of
Turkish tobaccos have a luwer p11 value than the poorer grades .
Vladescu and Din ►ofte (14, 15, 16) determined total nitrogen,
protein nitrogen, nicotine, soluble carbohydrates, and act for
Turkish, Greek, and Bulgarian tobaccos . Their data indicate
that the better grades of tobacco possess the lower ash and nitu)..
tine content and the higher carbohydrate content . They al'so
indicate, with some exceptional, a higher total nitrogen content its
the poorer grates of tobacco. These authors find the total nitnt-
gen, protein nitrogen, and nicotine content of the Bulgarian to-
baccos to be lower than that . of the Greek and Turkish tbacco,
whereas the carbohydrate content of the former is higher. The
ash content of the Greek tobaccos is somewhat greater than that
of the other two. Their data show that the Smyrna tobaccos are
lower in content of nitrogenous materials and higher in carb,o-
hydrates than the Samsun tobaccos . Also the Djrlirl tobaccos
from both the Greek and Bulgarian regions are Lower in nicotine
content and higher in sugar content than any Other tuhaceos of
the respective regions.

Kadir (13) discusses the I .hnsling of Turkish tol .ae tvr. .t for cigar et
manufacture and gives the analysis of tobaccos of average grade
from many section of Turkey . Hiss figures show that the cbnipo-
sitiou of tola►ccue growing in diffcn'nt major regions, such as
Samsun on the Black &•a and lzntir in Southern Turkey, may
vary widely and, furthermore:, that there may he considerable
difenenocs in the enml ► tseition of tobaccos from different areas
within the same region .

Koeeaif (14) gives aeotn.- analvaea of Turkish t .diaceoe which
lead to similar conclusions ant 1 ►oac drawn from Kadir's data .

MmtODS OF ANALT618

Mots-Tune. Two-gram samples in aluminum dishes were
dried over concentrated Willits- 91%) sulfuric arid at 30' C. for
14 days.

IUToao>scorlctry . The dried samples from the moisture do-
termination were placed in an atmosphere of 72,10 relative hu-
midity at 30' C . for a period of 14 days. The increase in weight
on a percentage basis was termed the hygroscopicity .

VOL 386 Ms. 12

I'rruor.ra st Ernr:u F.xrum-i . F'ivi-grant ,tenable of tin-
ground material were extracted for 23-24 ht ►uns with pmur.kws,
ether (boiling point 30-00' C.) net a Bailey-\t alkrr ezt.raetion ale
paratus (27) . The residue was dried t.s at constant weight at 93
98' C . in an electric oven .

Au :ont ► t. Ex'rww. The residue from the lies ruk•um ether ea-
tract was extracted 23-24 Moors with 95% ethyl akvtlwl ott a
Dail y-Walker extraction apparatus (17) . The residue was driri'
to constant weight at 100-102' C . in an electric oven .

STARCH. The residue from the aloof" extract was used for
Lite determination of starch by the diastase method with sober .
qucnt acid hydrolysis (4, P. 120) .

NtrmitE. Tice Keller method as modified by Garner was mud
(10, 11) .

PaorarN Ntraoonrt. Two-gram samples were Invited fur 10
minutes with 50 cc . of 0.5% acetic acid, and the-mixture was 61-
tred when cool. The residue was washed with hot 0 .5% acute
and until the filtrate was colorless. The nitrogen in the residue
was determined by the Kjcldahl-Gunning-ArooM method (4. p.

8) .
TOTAL NoNvoLATiLic Aetnrrr . Five grams of tobacco aid `cc

of 6 M hydrochloric acid were mixed Into a homogeneous now
and finely divided neutral pumice stone was how worked into It
until a semidry mixture was obtained . This mass was extracted
with alcohol-free ether for 40 hours or more In a Sexhlet extractor .
The ether was removed by the addition of boiling water, and the
arid-containing solution was boiled for 5 mints to remove any
volatile acids. The solution was made Los, volume of 250 cc . at

room temperature. Atiquota of 10 cc.. to which 100 ec. of wall,
had been added, were titrated for acidity with 0.1 N alkali using
pbctalphthaloin as Indicator. Chlorine was determined on other

West. "quota by the Mohr (is) method and its acid a quivaleat
subtracted from the alkali tit ration . The results an expressed In
the number of ec . of 0.1 N alkali required to neutralise the acidity
in 1 gram of tobacco.

The amino nitropn. water-soluble nitre ss, total trsdraisg
substances, total reducing sugars, and total sugars were deter-
mined on an extract made by extracting 25 grams of tobacco' with
375 cc . of water in a Mason jar, with the addition of 1 oc . of ehlo
roform at room temperature for 12 to 14 hours, with occasional
shaking for the first hour. The pH was determined on an extract
of the same proportions of tobacco and water but with the emit
sioa of the chloroform . The extracts were Altered through a
linen cloth or a plug of glass wool .

J
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HTasooaN Io!r CONCZNTRATION. The Coleman glass -dec-
ttrode was used . The results were expressed in terms of fill .

RZDOCMe AND TorAL SuaASs . Reducing sugars were deter-
ad before and after hydrolysis by the Munson-Walker method
p . 190), and the results expressed in terms of glucose . The ex-

tract was clarified with neutral lead acetate.
TarAL RnDvcrNa SUBSTANCES . Total reducing substances

were determined on the extract without clarification and after
hydrolysis by the Munson-Walker method (4, page 190) . The
difference between the total reducing substances and the reducing
wepw was called polyphenols' .

v Wright (1Y) pasta out that an alternative interpretation of the so-called
•olyphanol eoataat is possible is view of the atatattnsata is the literature .
Pyrtki (19) statas that "it is perhaps correct' to consider that the difference

estwase the total cad .wing oubstasess sod the total sugars are the puly-

tth sob . Our data ise:ude values for both the reducing sugste and vital
esgars. wkieb makes it possible to calculate the polyphesol values either way .

After reviewing the confused state of this scatter in the literature we are
's1 the spisios that a more Correct value for the contest of pbaatdic enm-
g wads would be obtained it the estraet were hydrolysed first to convert all
soluble sugars sad anluble phenolic compound. into fora is which they
would reduce Fabling's solution, and then determine the reducing power
astim and after elarihatlos . if the clarification procedure removed all
reducing materials other than soluble reducing sugars, the difference between
tee two values thus obtained for reducing power should more correctly repro .
wt the p lypbeaol content .

T

• TOTAL NiTaooai . Kjeldahl-Gunning-Arnold method modi-
fied to include nitrates (4, p . 9) was used .
. WATIrR-SoLr. nl z Nlraooei . Kjeldahl-Gunning-Arnold method

(4, P. 8) was used.
AMINO Ntra0GIN . Van Rlyke method (4, P. 245) was turd .
SOLUBLE ASH. Five-gram samples in tared porcelain crucibles,

were heated at 250' to 300' C . for 3 to 4 hours, then heated to a
temperature of dull redness in a muMe for 14 to 16 boons, cooled
to room temperature in a d siceator over calcium chloride, and
weighed an total Rolls . The sand was determined, the difference,
lnrtween the total ash and wind combered to be sohnble ash .

SANIi, SILICA, OXIDES or IRAN AND Atd1e/1NU1s, CALCIUM, AND

MAGVratrM. These were tlriermincd by the obicial nlet cede

(4, PI'• 3941) .

PHesaraoai :s. Two-gram samples were dissolved in 30 cc. of
concentrated nitric and and A cc. of concentrated 6ydnoehimie
acid ; organic matter was destroyed by boiling and phosphorus
de'terlnitted by the volumetric method (4, p. 3) .

SULFUR. The magnesium nitrate method was used (4, p . 45) .
CNt .oluxe, This was determined by the official vWumstril

method (4 . pp . 43-4) .
POTAaRIUH. This was determined by the Undo-Oladdity

method (4, p. 42) .

%AMPI-ES

TABLE I . Rrraelvs, AREAS, AND Tow.xP4 OR VILLAGES

Rtoto:' Airs Tow NO Also VILLA08 6

Samsun flps :,tut Kehyali . Haji, lernail'tglr,. Sitms . Auy u . Tests
t{Hiack 1)en.ir, Baldja.i . Yash Baamet . llan,telu,
Goa . Kara Oslen, Kokdje, Kiehl . . Nuyuklu, Kir

Pidil i
Med.•t. Teke Keuy. Yulari Tsinik• Tapes Mahallwu .

T.,n.k . Uvgherirh, Assay Alcatel . . Okse .
Andria Mah . Teirskman. llyaakruy

t•.rgse Wert me. flail. Kcuy . Itus Keuy, Karagol . Tav .
Ian . Menadne, Kavadlt Ovoumdjs,
Aks.,ular, Alane., Tebohenle . Rallateh. 1)ered-
pk . Ksdi Keuy

it4rc Ak Teke. Klifii. Kate Keuy Teke Barmotaek .
Iledeh, Orendjik, At ( :ltuaeyi . Eimaditk .
5ou.l.lachan . Kovaulik, Martakala, Iser-
vent, Sourmeli, 1>rteaai . I)ar kuyas . Kush
Keysari . lAnous Aah i

ttmyrna A.- ..r Tuna. Ku Lagac. Akh.. r, Cordite . Memos .
(Aeae..D -ind•rai. let .irr . Selendi, Marmare . Aliheyli,
sea) fart::, leyakuy. Suleyn.anli . 1)erekoy .

e :eirnbe
I n-e \t-nen'er . Face . I)iksli . Bergamot . Ayvaiik ,

( :anee•, .lonutlor . Deming, Aran . Sanakoyu .
K•-sal. . Cen'atnli, Akcenger . Kawly, (.-tact.
hi .ar

It it . Terhali, liars . Peydikoy . Cumwtati,
Ue.•eli . Tarl.ali . Ksyas . Rurnors . Dikardsa .
1?Inn . Crane . Koraburun, Selman . Alrati .
l)cu•sytrcn

tl .ta! . setcul. . Miles . Mugla . ltodrurn . Akesalan .
l•ed.ka .ak . Karuauy, Apia . Aydin . Yoran,
Akk•.v, vtk1, 1'la . Alarm . tiuskoy . Kanso
hi .cr, Ken,ikler, Keaikli

Brtera C..rr .ntu.' lJlndtint, too skwtan. Kseusion . 1'andn .sew .
Gre«r Ge.seii . Masai . Kvlagani, Krov)•ti . Mar'.nia .

1'r.akyu .i4al . Kernel., Veni Kim, Rulat Kini .
T.ipeli . tietnells, hendeli, Hasku,,, Kiouplu .
L s.erdlil ., Agbsae.na . Yalendjali, Tehohsdiiler

Kus•.s, Gheaseua, EvWun, Taimenli . Karekio-
:°nd Yaka) eolot:, Daustlu . Kipeeli . Keonse Al i

Djebel Keehrnkambu, l .ekans, Ibpntumon . Platamonia .
Pielva. Maltakluv. Aronsout . Sarnoviste .
Ysarians, lu .idj e

!.'.era}et.e• K:dsie! .ra, Dafonn, tetavrnupolia . paroles . Ads .
Konrl .r . Yaniki• i

fl-e' .a 14rama, uneaten Koudm,nia Cb.,riati . Kaban-
beki . Entutivi, R. .rian., Rs&r. .•issa . Teataldja,
Karataal i

na . Fteri . Anditn'lia . Tra ci . Atli, F:ilaa,Pn.e Don
tthrrai, Panp.uun, \lsaauntpit, R• etat,rli 1 .

Nikie.iani . Ilnn.t .a
7..hnr. {li.tratI . !t(alinae, Lihua. Tk . .l..a• tlrst..nta .

tttwats . A1•glista. Itstt.livr, r: .1.•.kea .
M .'rkin .r . Ni ► ieaiani . kala .ra, ( .rscs.kso,
{ldt ., .tw . Kioupki.i . fl- . .t set a

$ ere- .(seen . Kutaua . Ilslnnenli, AO. :r . .- . Ni,cnta .
Dinsi'ritsi. tterrai . \e.a, Shops. . .t t., nd . .a•
('hnetto. Dranova, Lan.., `i .! :rwar rue.
Kit:.issis . Karmaroeo . Valter .' . E'ry :• .. aikun.
Starr, Subsaki•.t . Ilutieta, lees, is . C .tttnou-
eakn . Rahovutis . Tnpa;san i

1'r . .w•s. :ao ' ,-cnu, ., ( .otnitea, Fe,, .I er.: . -•••• .,. . : .n,
Leona . Vu.antn, Plrrna, isrr• : . . ,) . .• L.n :, .
K,rlihnv.

agrimnn Ag-i^r•s letinwa, k•swna . tutk .•lnka.!r.m .

WE

. .re's.
rteru 1'At•e.lats . ., I .Ar ..l•,1 . {t.a :ip.n, r.rm .n,

reeee) rsrytn.,ou• laps.., Keneh•.ri

Parts sample was taken from one individual bale . selected at
random from a large number of haler, available from each of the
regions .:utwidt red . The covers were removed from the bale and
a section (1!20-1/10) of the bake wall removed and taken to the
laboratory . Part of this section was ground on a Wiley mill to
pea. a 30-math sieve, thoroughly mixed, and scaled in a glass jar
until used for analysis.

The stuck of bake available for selection esinalstrd of baleen of
grade's 1, 2, and 3, grade I being the heat in quality. The uumbel
of hales of grade 3 was greater than t hue number of grades I and 2.

Thee tole►eco in each of the bales selected for tumlysis was prune

sl,lc it mixture of Weaves from numertsus growers from several

villages in the area surrounding the town for which the tobacco is

teethed. It. i'u Iw.s.til'le, however, that the tolaecto in any bait-

Dray have taunt' from it restricted locality . The tubxert(A of grade

I tea} or may not have been from the same part of any etNnmua•

it.y as those of grades 2 and 3 .

TBRRtTORIL.4

For thin work tobaccos from four marketing areas in each the

Stuet•tan and the Smyrna tobacco-producing regions of Turkey .
Miss! area,' in the Maoodonian and Thracian regions of Greece, and
one area in the Agrinion region of Greece were s•!e'cted .

Toluaccos representative of the an-so of Djaonik, Maslen, Er-
goof, and Bafra of the Samsun reecion . and Akltunr . Vora, Ismir,
and Mugla of the Smyrna region . were sel .Y•te.l an being typical of
tlu .se grown in Turkey . Tolacco* rtgsrsrntsti%e of ('omnatini .
Xant hi (2nd 1 aca), Souy latrei, 1)jelrel . Dranta, 1'ravi . Zihtaa,
Sere( (e, and Pnttutr,taian in F'ar•teru Cow-re and .1Kritnou in West.
pro (7rn•et' were selected as being tvpir:al oft bunt' grown its Greccc
Ti. .' ttnNtraphiral location, . of fl..'. . . ,rear sr.? shown in the ac-
r,tniltanyong neaps ihigure I and 2% and r••nN' of Ile' enemas and
:-ille .g.•a located in rash arm Are gtt .•o in TAl,le 1 . All towns
o :.111r4 :err nut ru e(ywarily toluarrre.f .n . luring rxattrrc

'l'i..• villees'N froth which the t.,lsa.• .vts in flit- Sain-i n n'Ki•N'

v cr.• •'LIauN'd all lit- within 30 tnil.•. of tlr N. ;•1ruutol e{nel't (u' a

f. w : :t :t .•r'.tl villagett in the Mehra area. lu t1N llsd, n, Ujanuik,

a : .'! i :vgaf areas toot .[ of the tobacco is Rnrw'n on hilly land .

soh - :cats in lisfrs part of it is growls'gr the. 1•1a ;ft . Tlti• reginn in

whirl ; ?tuyrua tollarrte is grown in ntti,h large .,, 4n :Ir of the are.,

extending inlattrl f1•'t!n th• sea as far :as no to $1) nail.- . In this re-

t(tnre !n .n•t of the :olo ;,t is gurw'n tan hilluish! or le,¢h ral .l••v.nda :

a pan . .f it, INrwevi-r, is grown nn flatland in well rlraiuad valk'vs .

a
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FIGURE NO. I

The areas in the Ea-te .1 . Greek region front which tubaccs

were '. eeu•.1 lie withlt, 3.5 mike of the Arguer sea or its arms,

with :h• ••c••, : . :i . .•i of ),art- -if the Serres still) Proasrtteiati areas .

In grss rut,'hi- t . .rrit : .rr is ntnuntaio„us, but much of it is eonsti-

tutrd .it v:.il. vs . The tnI,necn-vrowing land extends from

the bark- .,I list ,trrsm< still smnall riven first flow through the

vall.•va to the s•s . itiu, date hills and mountains that bonder these

Valleys.
The city of .1 .4riniul : is lueatcd in the tuhacco-growing region

of that nana• i,l Wesit•rn t :racer. Tine Inhaccco was obtained from

a .I yr-v w•i .kin a radius of 15 miles of Agrinion . The region is

(covers: .' seater arft. ow WI' It #Amw tlatlan .l Ivitig west of Agrininn .

1 ►1!il : SSION

Tine .lay a foot I •s,: o I }'-four 0 .r,nir:► 1 c.,nRl h uenta tot- pr ►ltert i•s of

each of • :,.• u.sntl•les t,unlv.xsl are given in'f'ahles II s,eI III .

A- would lie rxtxrtvd . there is rath. :r with: variation in sonic

cases Ixflween 1!,. content of certain ce,atituents in tolnccrrs of

the Saul grade A . . :a year to vest and from area to area in ru'h of

the region.. Tier average runlrnt . .f the cunstituenta for the whole

group of -.,ftl,L•r is quit .- Atnilar for each of the two years. This

similarity 1, .141= fir ••:,••!, grade fran : verb loo year . These sverr n-

'"ta arc gives, in'1•shl .• IV. Alv, :hr trend fir- .m grade loo grad.'

kfinit • t :code • h•- I :it,. t .n Al s:► 9tp1.•a arc' e,sn4iderct as a whole .

This 1r. : :d . L•• .c,•ver, !'ail= In l,nl.l in msnv individ► t :I tyres. I'lle

datxaln,w that th•• tel . :,,ern frmu rich of the three ms!o regions i..

quite dihTer•o• rl :.•lai :Vats" 'f! : .•c :slain sit A• that Iii«,ec. ►+ froon,

``EASTERN GREF-,
REGION

different areas within a alkecifie region may be quite similar is
cit . ntiraI make-up in some cases and different iu others .

luforutation on such In ►inls as weather, production, fertiliaa-
t•ion7 and soil fertility, tram which an adequate explanation of
th. :: a ditf.ercnc•s could IN: funnotims d, is not at hand . The pras-
tic.: of many ingtorten--obtaining tobaccos from as many arcs .

'file as Ix: .i within a region and doer blending the tobaccos from
each-- indicates that these differences in chemical eompasitioar
rt•I1ect real difference in the tobaccos and that these are reeog-
uia.d in commercial practice!. -

X'ITa„f: ►:!1f► t•s CONSTITI :stem. The data for the individual

sampk« in Tal►1 .s I I and 111 'how that this . rnuteru of the nitrog-

t uoot.- c•anln .nentx'aric ". ulcer a wide ranl,n• . tin the other haad,

tlae datMitt Table IV slid -w that the average content for these soa-
Rtiourntr is ,'sass :ntially :hr aau,r fur enrt, of the 1917 and 1936

crisis.. imdalc.• I eases, h, .w•ever, can he f•,und in Table III whim

the r.glienta Pr these tratcrial- arc rather divergant fctr the two
year. Eor irattamce, they are bgcl.t of in the Souyalaasi tobaccos

of 'ht 1439 Prop, whereas ilry are leigM:s, in the ComoUsi

tu!,:.e.r,~ of the 1937• crop .

With 1l .e .- ceptioon of the post .tin niltr,R,•u, the average ems-

t4-t., of thew. constituents is dear; : in the •oloac ;cnr of grade I and

•ti.RtI is, that of gra•! .• 3. The avernu• l•r•: .- , titlrngen coutentof

tine' .Ie,rru .•f Rent . 3 is gee,-ter thus,, that of Ill . Iuloaren df grad s

1an•1^ : the rean•cx:.»,t Tally!b.. .: .r3de.wi•t .shgh .ilylessinBrads

't'his dw relow•I Ili : rogeu . n,t• .•ut ill the toltat eo

fr•,tn ti . .tlyoc•r %,t6 . .•• of the stab- (Kratk• I is conridMtd to be

TURKE Y

LG 0192940
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mainly from the top of the stalk) is at variance with the behavior
of cigar tobaccos (1) and flue-cured cigaret tobaccos (7) where the
nitrogen content is usually maximal in the tobacco grown on the
trop part of the stalk. However, in respect to grade it is in accord-
aner. with the findings for cigaret tobacco (7), the better cigaret
tobaccos being of a low and medium nitrogen content . Perhaps
this deerrased nitrogen content in the top leaves may be due to
the limited supply of nitrogen available to the plant, this being
due to turn to the low lewd of fertility of the soil and the loss of
nitrogen fruin these leaves to the seed head. The seed head is
formed late in the life of rho- plant and frequently is not removed
from the plant.

The average cunteut of protein nitrogen in the tobaccos varies
but little between the four major regions represented .

The average nicotine noutent . of the tobaccos from the Samsun,
Eastern Greece, std Agriukm regions is siwilar, varying from
1.20 to 1 .34%. That of the tobacco from the Smyrna region,
however, is much less, being only 0 .96110 . The average content
of total nitrogen, water-soluble nitrogen, and amino nitrogen of
these tobaccos varies considerably from region to region. The
data in Table 1V, with d w exception of nicotine, show that as
one of these constituents varies the others vary ; the gradation of
these constituents from Samsun to Smyrna through the Creek
tobaccos is shown in Figure 3. In this figure an arbitrary linear
.cak was sreected for the total nitrogen Content of thwc tubaeeus
from the different geograpbical regions ; the Sattwun tobacco were
arbitrarily given a value of 1, Eastern Greek tobaccos a value of
2, the Agrinion tobacco 3, and the Smyrna 4 . If the other nitro-
gen constituents are plotted against the same arbitrary index, the
striking result is found that (with the exception of nicotine) es-
sentially linear relations exist for these constituents .

This wne index of gradation in tobacco composition from re-

VoL .30, 11o` 1 2

SANIGUN PRODUCING REGION AND AREAS

COUNTRY eOUNOARIES - ~j
AREA OOUNDARIES -----
RIVERS -

gion to region also gives surprisingly good linear relations for the
carbohydrate type of constituents. This is shown by the curves
for carbohydrate constituents in Figure g. The juxtaposition of
the curves for nitrogenous constituents and carbohydrate con-
stituents in Figure 3 emphasises again the relations found in
previous work as characteristic of the flue-cured type of tobacco
(6, 7, 8) . These may be stated briefly as follows : (a) If one
nitrogen constituent is high the others are high ; (b) if nitrog-
enous constituents am high, the sugar constituents are Iow ;
and (c) if total nonvolatile acids are high the carbohydrate con-
stituents are low. The large amount of data presented in Tabisn
II, III, and IV (much of which will not be mentioned speed
cally in the discussion) indicates quite clearly that the Twkisb
tobacco show similar trends in their chemical composition.

This indicates that those factors influencing growth. which orig-
inate from the soil and climatic differences existing in the siddhr
East region where these tobacco were grown, operate In etteen-
tially the same manner as those influences which determine the
differences in flue-cured types from different agioos (0) . If this
principle is valid. as it seems to be. it le of oooklerable iopsr
tance, as it will permit application of the extensive knowlsdp al-
ready available (0, 7, d) regarding the efects of varyheg sdunsl
and fcrtilisftion practices on tobaccos of the hies sd type, aced
Led to more intelligent procedures in producing tobaccos of the
Turkish type.

rThis knowledge has already been applied in laid work new
progress. Thus it boa been possible to reduce greatly the anew-
of phosphorus available to the plant lo as to dslay flower foes
ton. This results in a slower maturing plant, which in tars give
the grower a longer period over which to spread lbs manual week
required in harvesting.

The percentage of total deregen which le watsrsdubh loped

LG 0192941
Source: https://www.industrydocuments.ucsf.edu/docs/fzbl0016
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7.0.06 I 1937 2 .15 0 .96 1 .11 0 .231 0 .8? 6 .11 15 .57 1 .415 11 .85 12 .13 14 47 2 .62 20 .85 4 .80 13 .65 10 .95 1 .52 5 .45 0 .60 2 .03 0 .45 0 .52 0 .61 0.91
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1918 3 .30 1 .39 1 .62 0 .341 I . Cl 5 .67 :10 22 2 .65 8,52 9 .34 10 .07 1 .55 22 .44 4 .70 12 .41 12 .09 1 .25 4 .46 1 .06 2 .63 0 .36 0 .66 0,92 0 .3 6

1 1031 2 52 1 .00 1 .39 0 .263 L A4 4 .19 31 .51 3 .3.1 7 .89 9 .30 10 .25 2 .36 23 .12 4 .91 13 .13 12 .47 2 .08 5 .38 0 .76 2 .31 970 0 .55 0 .71 0 .3 9
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.
0 .89 0 .01 0 .77 0 .42 N
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2 1937 2 .56 1 .02 1 .51 0 .305 1 77 8 11 25 .47 2 .90 6 .19 6 .86 7 90 1 .41 20 .76 4 .77 14 .39 11 .54 0 .92 4 .89 0 .79 2 .61 0 .62 0 .77 0 .90 0 .37
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I II,Lel 1917 1 .86 0 .87 0 .91 0 140 0 41 4 24 38 48 6 46 18 .63 19 .13 21 .48 2 .65 17 Ott 4 .65 16 18 10 .04 1 .74 2 .74 0 .60 2 .97 0 .49 0 .65 0 .30 0 .51 z
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1938 2 .67 1 .11 1 .49 0 247 0 .04 5 .82 33 .67 4 .81 12 .18 13 .15 15 .07 2 .69 19 .58 4 .53 14 .91 11 .21 1 .17 3 .33 0 .89 2,61 0 .49 0 .65 0 .74 0 .50 z
3 1937 2 44 1 .01 1 .31 0 264 0 99 6 .07 31 85 464 11 .15 12 .141 13 .73 2 .68 18 .79 4 .87 13 .70 12 .02 0 .66 4 13 A 90 3 .84 0 .49 0 .65 0 .67 0 .51 P1

1939 3 .41 1 .311 I .0$ 0 .451 1 .32 6 .12 30 .19 3 .07 6 .90 7 37 8 .60 1 .10 21 104 4 .81 15 .09 18 .29 1,45 4 .42 1 .19 3 .49 0 .71 0 .68 1 .17 0 .50 P1
•np•glari 1 1937 1 .94 0 .06 0 .95 0 .101 0 47 A .33 39 63 3 .94 56 .95 17 .64 19 .69 2 74 15 .95 4 .80 18 .01 10 .00 1 .81 2 .01 0 .78 2 .10 0 48 0 .68 0.03 0 .47 x

1911 2 .3 .1 1119 1 .10 0 .210 0 62 4 30 34 86 6 .11 16 89 17 .42 20 .89 4 .00 16 .92 4 .52 15 .00 0 .99 1 .63 2 .01 0 .80 2 .82 0 .50 0 65 0 .77 4 42 w

2 1937 1 98 0 .90 1 .08 0 .178 0 .61 4 .39 37 .33 5 30 17 .75 18 .32 20 .58 20 .1 14 .12 4 .62 14 .21 11 .00 0 .47 3 .13 0 .61 3 .02 0 34 0 .70 0 .52 0 4 0
1938 2 .60 0 96 1 .68 0 .255 0 .85 5 .48 34 48 4 .21 13 .32 14 .95 16 .57 3 23 20 22 4 .59 17 .33 11 .90 1 .16 3 .17 0 .83 2 .81 0 .74 0 .70 0 .013 0 34 C)

a 14437 2 211 104 1 71 23 80 41 411 4 95 35 20 4 94 8014 15 18 16 64 2 04 15 90 4 60 13 66 11 82 0 66 3 19 7 40 3 09 0 43 700 650 0 52
1938 1 02 1 .13

.
1 .69

.
0 .272 0 .05

.
5 .21 32 .29

.
2 .59

.
10 .71 11 .02

.
13 .0 .5

.
2 .34

.
19 .92

.
4 72

.
17 .73

.
14 .23

.
1 .24

.
4 .24

.
0 .97

.
2 .85 0 .45

.
0.65

.
0 .91 0 .42 n

\enthi 1917 2 62 1 .20 1 .33 0 .237 1 .19 3 .82 35 .80 5 .44 11 .83 11 .68 13 .74 2 .41 19 .80 4 72 14 .80 11 .18 1 .93 4 .84 0 .69 2 .45 0 .77 0 .52 1 .10 0 .39 .
•2nd 1'en1 1033 2 .72' 1 .34 1 .46 0 .283 1 .11 5 . 6 .1 34 541 3 39 9 .14 9 .79 13 .28 4 .14 20.31 4 .59 13 .27 11 .98 1 .73 4 .01 1 .08 2 .82 0 .83 0 .68 1,34 0 .45 M '

2 1937 2 90 1 .13 1 .64 0 295 1 .74 8 .76 29 .30 3 .67 7 .98 811 10 .73 2 .76 10 .20 4 .67 12 .21 11 .89 1 .05 4 .30 0 .90 3 .12 0 .75 0 .38 0.81' 0 .3 7
1938 2 95 1 .03 1 .76 0 .340 1 .61 7 .65 31 .71 2 .16 6 29 8 .70 10 .33 2 .04 19 .67 4 .60 16 .71 13 .99 1 .16 4 .59 1 .21 3 .06 0 .75 0 .34 1 .34 0 .41 M

a 1037 1 26 1 23 1 .96 37 30 7 11 7 72 27 01 1 23 6 08 5 16 7 .88 1 .90 22 54 4 83 16 48 13 .41 1 12 3$5 1 00 3 12 6 40 0 .50 1 .01 0 .46 01
1113$ 3 32

.
1 .18 2 .12

.
0 194

.
2 .01

.
7 .94 27 .97

.
1 .63 5 .47

.
5 .72 6 .67 1 .20

.
24 .21

.
4 .90

.
16 .02 16 .47

.
1 .30

.
4 .88

.
1 .13

.
3 .11

.
0 .98 0 .59 1 .13 0 .47 ►4

'na.nttni 1037 2 2t. 0 41 1 11 0 105 0 93 675 35 50 944 12 06 12 45 13 64 1 76 20 00 4 62 14 36 5011 2 23 793 1 00 2 17 7 50 0 89 1 01 370 20
1019 1 .47

.
0 92

.
0 .64 0 .14A

.
0 .47

.
2 02

.
37 .18

.
7 .31

.
18 .60

. ,
19 48

.
2042

,
2 .42

.
17 .79

.
4 .69

.
16 .25

.
9 .30

.
1 .29

.
3 .45

.
0 .63

.
2 .31

.
0 .40

.
0 .67

.
0 .54

.
0 .31 K

2 1017 2 .14 109 1,31 0 142 I I6 7 411 33 80 5 .76 12 .83 13 .43 14 .91 2 .10 17 .91 4 .69 17 .95 10.61 0 .79 3 .65 0 .87 2 .71 0 .53 0,72 0 .70 0 .33
1938 2 35 0 .97 1 33 0 .251 104 6 11 1.1 58 3 .61 12 .27 12 .82 13 .19 2 .92 18 .31 4 .60 14 .74 13 .27 1 .46 3 .62 1 .10 2 .36 0 .72 0 .64 1 .12 0 .46

El 1937 2 .64 1 .11 1 .57 11 .341 1 .43' 7 .72 27 .31 2 45 01 .78 7 .28 8 .03 1 .27 24 .47 4 .89 16 .63 14 .33 1 .20 4 .44 1 .11 3 .41 0 . M 0.64 0 .16 0 .42
1938 2 .30 1 :01 1 .38 0 .273 1 .22 6 .70 30 .40 3 .21 10,17 10 64 12,54 2 .37 20 .31 4 .50 14 .76 16 .40 1 .73 4 .40 1 .14 3 .33 0 .711 0 .66 2 .12 0 .4 7

1'nareWaa 1 4036 2 31 0 .99 1 21 0 203 1 .102 6 .31 35 34 4 .62 13 .09 14 42 16 .36 3 .27 20 .08 4 .52 18 .04 11 .75 0 .71 4 .99 0 .75 2 .40 0 .77 0 .81 0 .00 0 .4 1
9 1019 2 .61 0 .90 1 .04 0 .296 1 .60 7 .23 30 .17 2 .29 9 .60 10 31 11 .04 1 .44 23.24 4 .89 15.9$ 19 .94 1 .00 5 .03 0 .79 2 .07 0 .00 0 .62 0 .30 0 .46
3 1930 2 67 1 .02 1 .53 0 .327 1 .34 6 31 26 .02 2 72 9 .10 9 .60 10 .70 1 .60 24 70 4 .90 16 .95 14 .96 1 .14 6 .68 0 .06 2 .64 0 .70 0 .62 0 .64 0 .45

weanan Ousere Reotn n
5arinina I 1937 2 .01 0 .81 1 .11 0 .206 1 .33 6 23 14 .61 4 .00 11 .10 11 .73 14 .27 3 .17 21 .81 4 .64 15 .22 14 .95 1 .06 4 .40 0 .03 8 .79 0 .42 0 .51 . 0 .83 0 .36

1930 2 .05 0 .04 1 .02 0 .196 1 .24 4 .59 40 .95 5 .66 11 .42 12.26 11,46 2 .04 10 .20 4 .64 14 .77 11 .77 0 .72 4 .42 0 .70 3 .00 0 .41 0 .02 0 .04 0 .42
2 1927 2 .01 0 92 1 .13 0 .212 1 .114 7 .16 33 .86 4 .26 11 .39 12.26 13.61 2 .26 17 .96 4 .11 15 .01 13 .70 1 .04 4 .10 0 .70 2 .64 0 .21 0 .41 0 .74 0 .44

1934 2 .04 0 .97 1 .12 0 .154 1 .20 6 .39 33 43 4 .06 12 .89 14 .73 15.11 2 .22 19 .19 4 .93 17 .47 13 .67 0.14 4 .00 0 .72 3 .14 0 .30 0 .00 0 .71 0 .4 1
3 1917 2 .37 1 .04 1 .26 0 .190 1 .61 7 .07 31 .33 3 .19 9 .67 10 .64 11 .44 1 .77 20 .46 4 .90 14 .49 12 .19 3 .22 4 .05 0 .74 3 .07 0 .40 0 .50 0 .77 0 .31

1921 2 .24 0 .99 1 .19 0 .219 1 .49 1 47 31 .46 4 .43 10 .19 11 .6111 12 .96 1 .90 22 .12 5 .00 16 .73 19 .42 1 .21 4 .67 0 .92 3 .07 0 .00 0 .64 0 .54 0.40

• I'.W aids it as ee. of 0.1 N alkali ta9nlred to aatrtraliw the aAd to I come of tolwaa .

Source: https://www.industrydocuments.ucsf.edu/docs/fzbl0016
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substances arc primarily protective materials,
and their content may be affected eotsidsm*
by the weather conditions (7) which prevail
shortly before harvest. The absence of weather
data precludes any adequate disamioe at valid
correlations in thin ease..

The data in Table IV show that tobacco of
the 1937 crop was 0.66% higher is the extinct
than that of the 1938 mop, and that grade 1 con-
taims 1% his of the extract than grades $ sad 3 .
They also show that the tobacco from the am-
sun region eontaios the last amount of the ex-
tract,, whereas that from the Greek sglons
contains the greatest amosst.

The data in Table II show that the extract
content is eonsisteatiy less in the tobacco. of the
1938 crop from the Smyrna region . This would
tend to Indicate that dryer, hotter weather pre-
valid in 1937 in this region. For the Samsun
region they show that the variation in extract
content is not consistent within the region or
for the grades within a epecifte arse of the region.

The data in Table III show a general definite

4

0
AMSUN

EC E

in the tobaccos grown in the Samsun region, least in those grown
in the Smyrna region, and intermediate for those grown in Greece.
Unpublished work of this laboratory indicates that most of the
nitrogen content of tobaccos of theme types is in the insoluble form
when the leaves are harvested, and that the nitrogen in soluble form
tends to increase iu amount until the moisture content of the to-
bacco becomes too low. The work of Smirnov (Si) also indicates
a loss in protein nitrogen during curing . I

The tobaccos grown in the Smyrna region were probably cured
more rapidly, because of the hot, dry climate of that region, than
those grown in the Samsun and Greek regions . This condition
may have reduced the moisture content to unfavorable propor-
tions for the conversion before a larger percentage of the nitrogen
was changed to the soluble form.

The lower total nitrogen and amino nitrogen content of the
Smyrna tobaccos would seem to indicate that they were grown
with less nitrogen available to the plant or that the leaves were
more mature at the time of harvest ; probably both were contrib-
uting factors . The high total nitrogen content of the Samsun
tobaccos probably originates from the facts that they were pro-
duced on better soils and harvested when less mature. High
amino nitrogen content indicates immaturity, a conclusion sup-
ported by unpublished work of this laboratory.

The contents of the nitrogenous constituents of the tobaccos
from each of the four areas in the Smyrna region are not very dif-
ferest from one another ; this indicates a uniformity in soil types,
climatic conditions, and cultural practices in the entire region .

The content of nitrogenous constituents of the tobaccos
from the Bafra, Madera, and Evgaf areas of the Samsun region
is somewhat greater than that of the tobaccos from the Djannik
area.

The content of the nitrogenous constituents varies consider-
ably from area to area in the Eastern Greek region . It legreater,
however, in the tobaccos produced in the rhna, Pravi, Sates,
Drama, and Prossotsian areas, which are in the western part of
the region, and lass in the Souyalassi. Dejebel, and Comotini
crass, which are in the eastern part of the region . This may be a
partial explanation for the division of the tobaccos into Cavalla
Sod Xanthl types as is frequently practiced by the trade . The con-
tent of nitrogenous constituents, however, is larger in the tobacco
from the Xanthi (2nd Yaca) area than In any other tobacco pro-
duced in the region. There is no apparent reason for this exoep-

tics.
?vraoliutt Erect EZTL1cr. Low boiling petroleum ether

removes wax and fatilke materials from the tobacco ti ue . These

trend toward a greater content of the extract In the 1937 crop for
the Eastern Greek tobaccos. They also show that the tobacco from
the Djebel and Souyalassi areas contains much less of the extract
than the tobaeous from any other area of the region. Table III
shows that the content of t& extract varies from 2.82 to&76 ro for
individual samples. These variations among samples are much
greater for the tobaccos from the Eastern Greek region than for
those from the Samsun and Smyrna regions, which probably indi-
atss that eithet;the weather conditions were more variable or the
grading practice was leas efficient in the Eastern Greek reglogr

Other factors being equal, the smaller the petroleum ether ego-
tract the better the burning quality and the power the aromatic
qualities. If this is correct, the data tend to land validity to the
contention that the Samsun tobaccos are most desirable for gen-
eral blending qualities, while the Smyrna and many of the Baet-
ern Greek tobaccos are desired if a greater iatemdty of aroma is
required in the blend.

.CAaSOHTDRATI AND Acs Comarrnrcnss. Tebbe II and III
show the wide range in content of carbohydrate material found in
these tobaccos; Figure 3 shows the relation of other carbohydrate
constituents to one another when they are plotted In an arbitrary
manner, as was done for the nitrogenous oomstlta ants . As the
sugar type materials increased the a"Ws daawsed .

The alcohol extract contains a conglomerate mixture of ma-
terials . The main part, bowsv r, consists of suss, acid, protdn,
gum, and ralWike substances. The data in Table IV and Figutw
3 and 4 show tbat in genera! the larger the amount daleoho oohe-
ble material found in a tobacco, the larger the amount of solsbb
sugar materials and the smaller the amount of nitrogenous mate-
rials it oontaias .

Figure 4 also indicates, as has been observed previously for the
due.-cured type of dpret tobacco (7), that as the soluble weer
content Increases the total acid content dserwsss . IP the ease of
the alcohol extract, sugar, starch, and polypbseek Figures 3 and
4 show that cone of these constituents varies, lash of the others
do also. Unpublished work of this laboratory indicates that the
aromatic principle of tobacco of this type I. Isdndad is the do"
extract . The apeciSe constituents from which the aroma arise,
however, have not been Identified .

The difference between the total supra and educing savors b
a measure of the disaccharides present In the tobacco. Is Pm
oral, the greater the total sugar content the greater the contest
of disaccharides.

The gradation of the sugar4ontaining constituents bees
Smyrna to Samsun and from grade 1 to grade Il Is abaZI Y AM 1 0

LG 0192943

Source: https://www.industrydocuments.ucsf.edu/docs/fzbl0016
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Figures 3 and 4, and the data in Table IV show the average con-
tent to be essentially the same for each of the two years.

The average content of these materials for each of the areas in
is Samsun and Smyrna regions varies but little . In the case of

"'the Eastern Greek region, however, a division occurs; the tobac-
sm from the western part or those from the Seeress, Drama,
Zihna, Pravi, and Prossotsian .areas contain loss of these constit-
uents than do those from the eastern part . This again supports
the practice of dividing geographically the tobaccos from this re-
gion into two classes, Cavalla and Xanthi, as is usually done in
the trade. Again, asin the case of the nitrogenous materials, the
tobacco of the Xanthi area is not similar in carbohydrate compo-
sition to tobaccos from neighboring areas.

The average starch content of the tobaccos from the Smyrna
region is greater than that of the tobaccos from the other regions,
that of the Samsun region being least . The starch content is
greatest in grade 1 tobacco and least in grade 3. The tobacco of the
1937 crop contained more starch than that of the 1938 crop . The
starch content of tobacco from each area in the Samsun region is
low, that of each area in t he Smyrna region is high, and that of the
areas in the l:•►stern Greek region Is rather variable . In general,
it is higher in these lrobnecos grown in the eastern part of the re-
gion.

It is getutrslly conceded (9, t3) that the starch content of
fresh1v harvedtr'd tobacco is high while tlno soluble sugar content
is low, that. the soluble sugars are formed by the conversion of
starch its sugars, and that the cured tobaccos are higher in sugar
and lower in starch content ; unpublished work on curing in this
laboratory confirms this . Air-cured tobaccos, when cured over
a prolonged licrind, are low in soluble sugar content (6, It),
where:Ls flue-core l tubar•ros, when cured rapidly, are high in solu-
ble sugar content (61 .

14 wrs polnteri rent I .teyiourly that the 1937 growing and curing

-ason w:w, l .rulrably dryer and warnncr than the 1438 season, and

_ .oat the Sworn :' region Lti generally much dryer and warmer than

the a :n :,run region . 'Char it would Ile expected that the tobacco

sera l run . n.•u•h Cater in the former region and that it probably

cured fn<ter'luring the 1937 %ensisII that during the 1938 season .

If sorb 1 . :'re Ill, - case it it I• .giee1 to at tribule the variation in con-

tent : .n' I ruKa rs of t ht:'.e tobaccos, at least in part, tilt he

differe:e a in 1. :I . : I . of t h• : la'riod required for curing .

Ill 1' . :• h . .t, dry Snlvrua region the length of time in curing

duri•-_ tt-l .i .•h tit. t . .l .arcns contained suneicut moisture to allow

the ct :u'•! . :u I .e rrol'.•erted to soluldr sugars was relatively short ;

this r,-anted in it rabid and incomplete conversion of starch, a s

well as a shore is•ri .sl of life in the gr.'.-it tissue

during v: Kiel . th.' s•wxrs could la: lost he re<pira-

tinn . This w.ul .I result in lath higher el arch

and hishcr sugar contents, as (. .rand in the

$niyrni . tobaccos. The color of 9nnvrna tobaccos

usually .nntains acme green, w•hieh indicates

rapid drying ant vu incomplete loss or con-

version of eldorold .~•1l .

in theSutneun region the climate is cooler still

inure mniat . The l .criod of curing is probably

much longer, :In•! the tul .:.'e' .loses n►aiature enure.

sl.a.ly . C••usoqucully the period during which

the ronvetri . .n of starch to sugars can take

place, and also :lie period during which the lose

of sugar (1 .y u•-l .irati••n) can occur, is longer .

Therefore, it would be expected, as found, that

a cured tub :teeo of knees starch and sugar would

result. In cootrx.t to the Sngvna tobaccos, the

Lmsun tobacr .s, w hieh sir urusUy s.rutr. shade, o f

. .tmwn or red, e.uttain no Isms of gr .eu .
The Irrtal redueiug suh-;-rifles were deter-

mhm.1 and the prof phenols ealeulated he

obtaliuinl ; the t!iffet . urn ow-es the tats :tI

reducing substances and reducing sugars. The polyphenol coef-
ficient (So), in grams of polyphenol per 100 grams of total redo.`
ing substances, was calculated for each sample. The averap
values are given in Table IV. Snuck (88) claims that the poly-
phenol content is related to flavor and aroma, and the poly.
phenol coefficient is related to color and quality; the greater the
polyphenol content the better the flavor and the g eater the aro-
matic properties ; and the higher the polyphenol essAba ect the
darker the color.

The polyphenol content of the tobaccos studied bets is last is
the Samsun tobaccos and greatest is the Smyrna and Eastern
Crock tobaccos. Among the grades the polyphetol content is
largest in grade I and least in grade 3. The polyphenol eoemclent
is highest in the Samsun tobaccos which were darkest and least
in the Smyrna tobaccos which were the lightest In eolor.

Total acidity content, expressed in terms of ec . of 0.1 N alkali
required to neutralise the acid in I gram of tobacco, is, on the
average, just the reverse of the alcohol extract and sugars in rela-
tive magnitude (Figure 3) . The Sanwuu tobaccos are lowest is
extract and sugar content and highest in adds, whereas the
Smyrna tobaccos are highest in extract and sttgar content and
lowest in acids. This relation In connection with flue-cured to .
baccos has hecn pointed out previously (7, 8) . The work of Rich-
,Ards (t0) would indicate that organic acids are by-products of
respiration as carbohydrates arc broken down . If this be true,
a part of the increased acid content of the Samsun tobaccos
may be due to this process which results in a decreased sugar
content.

The average acid content of tobacco of grades i and 2 is less
than that of grade 3 (Figure 4) . This agrees with the observa-
tion of Piatnitski (17, 18) who worked with Russian tobaccos of
the aromatic type. Ile concluded that the ectiaeut of organic
acids bears an inverse relation to quality as judttrd In t .rbaeeo
classification .

The acid content of the tobacco from each of the areas of the
Samsun region is essentially the same . This is true also for each
of the areas of the Smyrna region. In the Eastern Greek region
the same geographical division that seems to be correlated with
differences in nitrogenous and sugar constituents holds, those to-
t .aecos grown in tilt- western part of the region being higher in
acids than liaise grown in the eastern part .

The hydrogen inn concentration is expressed aspH . Thisaver-
age fill value its largest for Smyrna tobaccos and hest for the
Eastern Greek tobaccos . it is leas for the tobaccos in grades I
slid 2 than it is for those of grade 3 . This agrees with the ob-
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Region Arm ,
or Grade, ToW

Coda or Year N

B .maus Diantdk 2 .71
Balm 2 .92
Madan 2 .84
Evkaf 3 .00
Grade1 2 .71
Grade 2 2 .71
Grade3 3 .14

Averap 2 .99

Smyrna Mu41a 1 .61
Asbtmt 1 .61
Foos 172
limit 1 .77
Grade 1 1 .37
Grade2 1 .62
lirsde 3 1 .84

Average 1 .68

Eastan as 2 .46
Os.... Dram. 2.09

Zih.o 2.49
Pnti 2.79
Praaet

sit. 2.61
Diebel 2 .41
80078-

laid 2.38
Ko .mdsl 2 .38
Z.mb i

(wes) 2 .9$
Ored.l 2.31
0113032 2 .92
Gr .N 2 2 .35

Ara .1s 2 .92

TAsts IV. A19CRAOB PERCENTAGE" a ANALTsI8 or GREER AND TOREIsH TOBACCO OF 1937 AND 1938 CRIIp .'

Petro. Total
Total I.um l4edue- Stareb H 1101v-

pre- Water. N w Ether Aln► If adue- ins poly. + Ion Hybra I rev, p6ru• I
falls 901 . Pro. Amite Nice- E.- bol Ea- inc Total tub- ph.- Total Total Cullen . srupie- If. + l' rlli•
N N W N N ties tract tort Starch Su.ar Suaar ,tanrre e .l . Sutter Acid+e (pH)e ily Apt Sith CiO 31 .11 KtO 31718 I'll r, Ch S rier t

1 .11 1 .51 40.93 0 .368 0 .79 4 .73 21 .87 3.04 5 .13 5 .81 6 .91 1 .78 9.19 23.27 4 .96 14 .46 14.86 1 .35 4 .14 1 .06 4 .19 0 .69 0.81 5 .1141 0 1.1 "
1 .06 1 .77 36.90 0413 1 .40 4 .99 29.76 2.87 4 .96 6.50 6.61 1 .57 8.71 24 .07 4 83 14 .19 13.59 1 29 4 .26 1 .01 1 .75 0 ill 0.74 0 50 t' 4 .1 :I IA
1 .09 1 .72 37.07 0 .421 1 .40 6 .27 30.63 2.61 4 .91 6.50 6.75 1 .94 8.63 23.56 4 .87 14 08 11 47 1 .36 4 .30 1 .20 1 71 0 70 0 7e1 0 '17 0 41l 27 211
1 .06 1.79 35.33 0 .422 1 .54 6.53 29.68 2.69 4 .63 5 .11 6.27 1 .65 8.11 24 .23 4 88 13 43 13 .112 1 .40 4 .44 1 .06 3 .74 11 .74 0 72 11 60 0 4 :1 20 :12

1 .03 1 .0 37 .32 0 .376 1 .16 4 .74 31 22 3 .14 5.38 6.13 7 .24 1 .67 9 .62 23 80 4 .85 14 .26 12 84 1 49 3 .91 100 3 .87 6 5.7 0 71 1) 112 0 .12 V~ '.3
1 .00 1 .92 36.97 0.390 1.36 6.65 29 .21 2.81 6.13 6.73 6.67 1 .75 8.87 24 .07 4 .90 14 .01 14.19 1 16 4 .27 1 .08 1 .86 5 . :,9 n . 60 of 52 0 19 01 .47
1 .21 1 .83 39 .54 0.450 1 .34 6 .10 27 .98 2 .62 4.22 4.38 5 .72 1 51 7 .49 23.48 4 .94 13 .82 14.63 1 .44 4 .63 1 .21 1 W 0 7S 11 .75 0 .75 0 41 21 .4 0

1 .08 1 .70 37 .33 0 .412 1.29 5.13 29 .44 2 .86 4 .91 6.48 6.61 1 .71 8 .66 23 .78 4 .20 14.03 13.89 137 4 .24 1 10 3 .85 0 611 0 .7'; 41 .63 0 41 2L .87

z
d
C

•4

tl

0 .18 0.74 62 .10 0 .111 0.78 6.23 34 .60 7 .36 14 .30 15.03 16 .43 2 .15 23 .20 18 .35 3.05 13 .39 12.99 2 33 4 .45 0 77 2 .43 121 .1 0 .53 0 .05 U 31 13 .07
0 .06 0.77 02 .17 0 .120 0.91 8 .13 35.04 7 01 14 .06 16 .00 16.61 2 .46 22 79 19 .30 5 .12 13 .92 12 82 2 43 4 .42 1) .112 2 :'8 to :,:. 11 . :,0 0 .31 0 .34 14 M
0.87 0.11 50.5$ 0 .116 1 .06 6 .93 34 .26 6 .71 13 .94 14 .94 16.02 2 .09 22 30 18 48 4 .93 13 .80 12.45 2 04 3 OR 0 . 11117 2 .R': 9 74 to .t1 9 .w1 u .314 11 1Ii
0 .90 0.87 30 .85 0 .120 1 .06 5 .30 30.20 6 .18 14.07 14.79 16 .37 2 .31 21 .66 18.43 6 .04 13.77 12.18 1 .80 4 .53 0 .81 2 48 11 .91 0 id) 0 77 0 3 :, 14 II

0 .84 0.72 63 .500 0 .113 0 .06 4 .81 37.01 7 .48 14 .87 13 .45 17.32 2 .46 23.76 16.04 S 09 14 .00 12 .10 2 .53 3 .90 0 .90 2 68 U.00 0.50 0 69 0 37 11 20
0 .61 0.90 60.00 0 .121 0.93 6.70 36.03 6 .89 14 .96 15 .96 17.21 2 .26 23 .61 I R .26 6 .01 13.93 12.48 1 .90 4 .24 0, 74 2 77 0.92 0 .35 0 Sri 11 :12 I1 13
0 .98 0.98 81 .63 0 .137 1 .07 3.71 32.72 6 .13 12 .46 13 33 14 .48 2 .01 20.14 18.63 5 .01 13.23 12.48 2.09 4 .82 0 .96 2 .61 I .' .) 0 84 U.72 It 3 ;1 13 9 6
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nervation of Pyriki (19A) that the
better grades of Turkish tobacco have

lower pH value than the poorer
v sad

`r Ass AND M1NCIAL CON$TITULMa.
The work of Darkis and collaborators
(7, 8) with flue-cured tobaccos shows
that the mineral constituents in some
tobaccos are localised in certain parts
of the plant and that the water sup-
ply available to it affects the amount
of ash constituents taken from the soil
by the plant.. The interpretations
placed on the data for the mineral
constituents in the following discussion
are subject to error because of the ab-
sence of rainfall data, yield data, snit
analyses, and analytical data for all
parts of the plant.

The total ash data obtained are in-
cluded here in order to afford a com-
plete picture of the mineral constituent
of these t• ►haccoe. In the absence of
the complementary data on weather
and soil an adequate interpretation of
the significance of the mineral content of these tobaccos is not
possible at this line . However, experiments are in progress
wherein the nutrition of the plant is controlled and known and
the whole of the plants produced is being subjected to analysis .
Complete weather and soil data are available . When the com-
plete data from these experiments become available it is believed
that it will be possible to give at least a partial interpretation of
the. significance . .f the different trends in the mineral content of

tobaccos of the various types discussed in this paper .
The following condensed figures show the wide range over

which ntit►eral constituents vary : soluble ash 9.30 to 16 .74, silica
0.47 to 3 .12, a at. ittnt oxide 2 .74 to 6.37, magnesium oxide 0 .61 to

1 .226, prrta.'siuut oxide 1 .96 to 5 .00, Fe,O, + Alr(h 0.34 to 1 .37,
P20.0 .44 to 0 .96, chlorine 0 .15 to 1 .34, and sulfur 0.25 to0 .58%.

The average ash content as well as the average content of silica,
calcium, magnesium, and potassium is slightly greater in the to-
hacrn of the 19 :t3 .•rop than in that of the 1937 crop . This would
probably lot-eq .ectcd ( ;, 8) if the 1937 season was dryer than the
1938 s• ways, a :'nggested .

The avctxg-- content of soluble ash, magnesium, and potassium

is st.rn .•w•hat l .igle•r in the tobaccos from the Samsun region than

it is in those from the Smyrna and Greek regions . The average

silica nrntrt,t is highest in those tobaccos grown in the Smyrna

region, the average ralciuni content highest in the Greek tobaeeoa .

The higher -• : .Ieiuot t•.w.tent of the. latter may be due to the high

raleium content of t he sails on which the tobacco was grown. The

cradle -,f Mxor.tonia originate from the limestone formations of

whirls the Itb. .lo1s' m.arntaiusare.composed (15) .
The exleiuut r .n,tents of the tohaecos of each area in the Ssm-

cutt h-glop are at .-out equal. This same relation holds for the

tohaeeos of Carl . area in the Rulyrna region ; this in,lit•ates that

arils of snag wit his earl region have about an equivalent con-

tent of available ealritun . The calcium content of the tobaccos

from the oliffereot areas of the Eastern Greek region is quite vari-

able and ro.• .u, root to he correlated directly with gexographira:

locations . 1( . l•rolwl .ly reflects, however, the content of avail-

al .le ealrium in the s. .il of each area.

'11,.- xy.•r,t„ a eunt .•nt of Iwtassiuat in the tobacco varies rather

'•leh• :uo.n,g the :tr. tot within each region as well as among the

This i- I% meal of the Irtlassium content of lol.xeros

:,S, . 'h .egru . r : .1h ne r. tee .I p• ► tas ism e' .nwnt if Ow AatnsuU

tobaer. .r:, h-Nyt to-r, w.ndd indieat at larger content of avaihthle

twlas..iurt in the t . .il-oft hat region.

Workers Grading Tobacco in Gr eeee

1641

The generally increased ash content of the tobaccos from the
Samsun region is probably due, in part, to the increased toes of
carbohydrate during the curing of theme tobaccos, which in turn
would give an apparent increase in content of mineral materials.

The tobaccos of grade 1 are lowest and those of grade 3 highest
in average soluble ash, atrium, magnesium, and potassium coa-
tent. These differences in relation to grade would be expected to
follow this pattern because of the increased percentage of arbo-
4tydrate materials in the tobaccos of better grade .

In general the content of iron and aluminum in most of these
tobaccos is high (8), that of the tobaccos from the Smyrna region
being the highest. This would indicate that the soils used for the
proxluetion of these tobaccos were high in available iron or alu-
minum . Many of these soils are red (15), a color indicating & high
iron content.

The phosphorus content of the Samsun tobaccos is greatest .
and that•of the Smyrna tobaccos smallest. In general, the phos-
phorus content tends to be low ; this would indicate soils of low
available phosphorus content .

The average content of chlorine is high . This would be ex-
pected because of the fact that the soils on which the tobaccos are
generally grown are fertilised by excrement of sheep and pate .
which furnishes considerable chlorine to the soil .

The average sulfur content of these tobaccos is low (8) . As the
plant will take up much more sulfur than these tobaccos contain .
it is logical to ass use that the content of sulfur is low in- the soils
on which the tobaccos were grown. Little sulfur is added to the
moil by the excrement of the sheep and goats .

The hygroseopieity, or the ability of a tobacco to take up wa-
ter, is of imlwortamr in duterruining the suital-ility of a tobacco for
hlenrlit•g purlwulst . Therefore, the amount of water that these
tola►r.y ►s would take up in an atmosphere of 7'2i~ ; relative humid-
ity, after tieing dried over eratcentratc l sulfuric acid, was de-
tertnicetl . This is purely an etnpiriral 1 ►rore-lure which gives
relative n•-u!ts ooh- . These vary from 12 .21 to 17.73 c for the
acid-tlric.l toharcn. The hygrnseopicit• does not seem to be di-
rectly eorrelateJ with any ore or any sls .rIfi•• group of IM- chemi-
cal a utstitU•• .tls tletera,iur.l .

lit the foregoing .ls^us.wm it lets lie-en a-u umtd that rtes tu-
laoxos di-l o .,$ I-••- ..•'' chxtarteristits .if may innate nature that
woul .t -m- tin- I- .tats fruut -'itch regi•-o au-I area to develop a"-

-•.-r-littg t ., -litlereut physio ► I-tgiced pats .-rns, in n-tgwrct to the final

elw otir :tl :u :-k-wl, of their phyttieal ntrueture. If such is the a-i-.
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the assumption could probably be made that seed of tobacco from
each area and region, if planted in the same locality, grown, and
cured under similar conditions, should give a product rather
similar in chemical composition to that of each of the others .

Incomplete and inconclusive unpublished work of the writers
indicates that characteristics of an innate nature do exist between
Samsun and Smyrna tobaccos . If such is the case these charac-
teristics probably originated ae a result of the selection of natural
crosses by the growers during the period, sines: tobacco was first
Introduced into Turkey shortly of ter the discovery of America .

The presence of innate characteristics may car. t much doubt on
the validity of any of the theoretical speculations offered . They
do not, however, change the fact that difereucesamung the chemi-
cal compositions of these tobaccos exist . Therefore, the practice
of the trade in attempting to get tobaccos of each type to blend
in making blended products is justified.

The data presented here show that the tobaccos of the Turkish
type may vary within wide limits in chemical make-up and that
the tobacco from any area may not be of constant chemical com-
position from year to year. It also shows that the tobaccos of a
given main region tend to be dissimilar in chemical composition
from those from other regions . The similar data obtained for the
1937 &A d 1938 crops, when the analyses of all samples of the spe-
cific crops are averaged, indicate that an experienced tobacco
blender could maintain a blend of rather constant chemical com-
position, if a sufficient supply of tobacco from several crops from
many areas of the different regions wits available .
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