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" TURKISH TOBACCOS

—Characteristics and Chemical Composition of Imported Types

URING _recent years,

exoept for a period
during the war, over 50 mil-
Yon pounds ol tobaccos of
the Turkish typs were im-
ported into the United States
annually (g£3).
baccos are normally grown in
Turkey, Greece, Bulgaria,
and southern Jtussia, Ex-
cept for some regions in
Bulgaria, they ure grown in
arcas relatively close to the
shuores of the Bluck, Acgean,
and  Mediterrunean  Scas.
These tobaccos differ pri-
aiarily from dumestic tobac-
cos in that their leal sige is
small and the intensity of

These to- .
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The chemical analyses of twenty-four comstituents or
groups of constituents of imported oriental tobaccos are
presented. The analyses are for tebacoos of varying grades
from eightoen arcas scattered over four of the main grow-
ing regiens of Greece and Turkey; the tobacoos were grown

in 1937 and 1938. These analyses show siguificant differ-

ences in chemical composition among the tobaccos frem
the four regions and among grades. They also shew some
differences among tobaccos from neighboring areas within
theregions. These differences indicate a basis for the com-
mercial practice of dividing oriental tobacocos into types
and divisions of types along geograpbical lines, and in turm
reassembling these to obtain a blend of more counstant
composition. A discussion of chemical analyses as they
appear 10 be related to the commercial usages and evalua-
tion of these tobacoos is presented. Also the chomical
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 loaf sise of these
tobacoos is obtained by grow-
ing the plants oa relatively
poor soils and by plaating a
large sumber of plants——40,~
000 to 70,000-—per acre. If
fertiliser is used it sommonly

ing is ususlly dry and warm
in these regions.

The tobacco is harvested
by priming, the leaves being
picked a few at a time as they
vipen. After priming they are
strung by pierciog the large
end of the midrib with a lirge
needle and pulling the leaf

their aroma is greater.

A large proportion of these
tobaceos is imported o be incorporated in blends of pupular
* qnds of blended cigareta to improve their burning quality and
_ sma. Thesc tobaccos cost the American munufacturer more
thun the average domestic tobaccos. Part of this increased cost
is the import duty.

1u view of the inportaace of this crop Lo the cigaret industry as
2 whale, and because of the significance that a more detailed
knowledge: of these tobaccos might hold for the American tobacco
farmicrs, & program of rescarch was initiated in 1939 at Duke
University to study these tobsccos. This included an investiga-
tion of the possibility of producing a type of tobacco in the United
States with propertiea similar to those of imported Turkish tobac-
cus. It also included a study of the chemical composition of im-
purted types and of domestically grown aromatic tobaccos to
pormit comprisuns boiwoen the two types and to increase our
knowledge of cach. To do this numcrous samples of tahacco
which were grown in Turkey and Greece in 1037 and 1938 were
obtsived frum the importers and aunlysed. The absence of
chemical data in the litersture for Turkish tobacoos imported into
tliis country, and the significunce of these data for a large and im-
portant industry, iudicate the desirability of publishing this in-
foration.

There tobaccus are grown in areas surrounding villages and
towns in which the prople live who produce them. The tobaccos
are usunlly nanwd after one of thie main towns in the area.  They
snay aleo be kiown 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 villages near Scrres,
Greeoe, are known as Serres tobiacco, and those grown in the vil-
lagws in the gencral area of Drama, Greece, are known as Drams
tubacco. These tobrecus, as well as others, are shipped out of the
purt of Cavalla nud are often known io the trade as Cavalla to-

cos. The uame suny slso arisc from the topougraphy of the
ecgion in whick they grow; thus Djcbel refers to mountiainous
oountry, and Yaka refers to the bills in the mountainous regions.
The name may alsn ba derived from the asine of & scation of terri-

tory such as Suuyalami or Pravi.

onto the string. After the
. strings of leaves are al-
fowed (o wilt for 1-3 days in 2 cool shady place, they are placed
in the sun and air and cured by means of these agents. During
wilting and curing the leaves change from green to a brown or
yellow color and lose most of their natursl moisture content.
After the Jeaves are cured they are stored ifi a protected place until
they take up moisture again with the coming of damp autuma
westher. They are then made into temporary bales and deliv-
ered Ly the grower to the dealer or exporter.

The tobaccos from the top part of the stalk sre usually con-
sidered to Le the best in quality, aud those from the base the
poorest. From 20-60%: of the production of the plants of most
crupa is not imported into the United States Lecause its quality
docs not warrant the payment of import duty.

The tobacco is delivered by the gruwer to the dealer or exporter
for “manipulation.” This consiats of sorting, grading, aod baling
the tobaceo in the preferred mauner, for shipment and to facili-
tate formentation. In recent years inost Turkish tobaccos im-
ported into the United Statos arc baled in the so-called Tongas
bale. This consists in placing the Joose leaves in balcs under
pressure and sewing burlap covers sccurely to the bales. The -
bales vary in weight from 70 to 125 pounds.

The tobaceo is usually stored for two or more years before it is
uscd by the manufacturer. Puring storage it uudergoes {crmen-
tation. In most instances this begins with the coming of warm
weather and proceeds fur a poriod of varying length depondlag
upon the terperature ennditions atkl the tobacco. Tt ceases with
the arrival of cooler weather, The tobucco may undorgo fermen-
tation each summer until it is used. The temperature of the to-
bacco usually exceeds that of its surrvundings during fermenta-
ton. REVIZW OF LITKRATURE

The literature contains but few duta nn the chemical composi-
tion of tobsccos of the Turkiah type. Because of the limited
scope of most of the investigations recorded in the foraign liters-
ture they are not comparable, in many instances, (o the dsts pre-
scnted in this paper, nor do they sid in the interpretation of these
data.
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¢ Grading Room in Turkey

Andreadis and ‘Toule (8), working with Greek 1obaecas, show
that the nicotine iucreases from the lower o the intermediate
leaves on the stalk and again decreases in the top leaves. o an-
other paper (2) the same authors show that the total nitrogen
content follows the course of the nicotine and that protein nitro-
gen increases in the leaves from the base to the top of the stalk.

The work of Pyriki (19A4) indicates that the better grades of
Turkish tobaccos have u luwer pil value thun the poorer grades.
Viadescu and Dimofte (£, 25, £26) determined total nitrogen,
protein nitrogen, nicotiue, soluble carbohydrates, and ash for
Turkish, Greek, and Bulgarian tobaccos. Their data indicate
that the better grades of tobaceo posscas the lower ash and nico-
tine content and the higher earbohydrate coutent. They also
indicate, with some execeptions, a higher total nitrogen content in
the puorer grades of tobacco.  Thone authors find the total nitro-
gen, protein nitrogen, and nicotine content of the Bulgarian to-
baccos to be lower than that of the Greek and Turkish tobaceo,
whercas the carbohydrate content of the former is higher. The
ash enntent of the Greek tobaceos is somewhat greater than that
of the uther two.  Their data show that the Smyrna tobacons are
lower in content of nitrogenous materials and higher in earbo-
bydraics than the Samsun tobacons. Also the Djelie] tobaccos
from bnth the Greek and Bulgarian regions are lower in niootine
eontent and higher in sugar content than auny other tohaeeos of
the respective regions.

Kadir (13) discusscs the blending of Turkish tobaccos for cigaret
manufucture and gives the anulysis of tobaccos of average grade:
from many scctions of Turkey. Hix figures show that the compo-
sition of tobaccos growing in different major regions, such as
8amsun on the Blnck Sca and Jzmir in Southern Turkey, may
vary widely and, furtherimore, that there inay he considerable
differcnces in the eompsition of tobaecos from different arcas
within the same region. :

Koeeraif (14) gives some analvses of Turkish tohaecos which
lead to similar conclusions as thoa: denwn from Kadir's data.

METHONS OF ANALYMIR

Motsture. Two-gram samples in aluminum dishes were
dried over conocntrated (above 91%) sulfuric arid at 30° C. for
14 days.

Hyomoscorrciry. The dricd samples from the moisture de-
termination were placed in an stmosphere of 727 relative hu-
midity at 30° C. for a period of 14 days. The increasc in weight
on a percentage basis was terined the hygroscopicity.

Prrronecy Emnen Exract. Fiveegenm ssmphes of  thwe
ground macerial were extracted for 23-24 hours with gestrdeun
ether (builing point 30 -60° C.) on a Bailey-Walker axuraction ap»
paratus (27). The rosiduc was dricd to n constan: weight at 93
98° C. in an clectric oven.

Avconon Extracy. The residue from the petroleum cther ex-
tract was extracted 23-24 hours with 957, ethyl aleohol on o
Bailcy-Walker cxtraction apparatus (£7). The rexivduc was drie’
to constant weight at 100-102° C. in an clectric oven.

Starcu. The residue from the alechol extract was used for
the determination of starch by tho diastasc method with suber-
quent acid hydrolysis (4, p. 120).

Nicomine. The Keller method as modificd by Garner was amd
(10, 11).

Protrein NitrooeN. Two-gram samples were boiled for 10
minutes with 50 ec. of 0.5% acctic acid, and the mixturc was fil-
tered when cool. The residue was washed with hot 0.5% sontic
acid until the filtrate was colorlcss. The nitrogen in the residue
was determined by the Kjcldabl-Gunning-Amold method (4, p.
8). )

ToraL NonvoratiLe Aciprry.  Five grams of tobacoo and 8 oc
of 6 M hydrochloric acid werc mixed into a humogeneous mass,
and finely divided noutral pumice stono was later worked into It
until a semidry mixture was obtained. This mass was extracted
with aloohal-free ether for 40 hours or more in a Soxhlot extractor.
The cther was removed by the addition of boiling water, and the
acid-containing solution was boiled for 5 minutrs to remove any
volatile acids. The solution was madc to & velume of 250 ec. at
room temperature. Aliquots of 10 cc., to which 100 ec. of water
had been added, were titrated for acidity with 0.1 N alkali using
phcuoiphthalcin as indicator. Chlorine was determinod on other
10-cc. aliquots by the Mobr (16) method and its acid oquivalent
subtracted Trom the alkali titration. The results are exprossed in
tho number of cc. of 0.1 N alkali required to neutralisc the acldity
in 1 gram of tobacco. .

The amino nitrogen, water-solublo mitrogen, total reduciag
substances, total reducing sugars, sad total sugars were deter-
mined on an extract made by extracting 35 grams of tobaocoo with
375 cc. of water in a Mason jar, with the addition of 1 cc. of chio
roform at room temperature for 12 to 14 bours, with occasional
shakiog for the first hour. The pH was determined on an extract
of the same proportions of tobscco and wator but with the omis-
sioa of the chloroform. The extracts were filtered through s
linen cloth or a plug of glass wool.
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HryosoaeN Jon ConcEntratioN. The Coleman glass -clec-
trode was used. The regults were expressed in terms of pHl.

Ruoocing anp Torar Suaams. Reducing sugars were deter-

od before and after hydrolysis by the Munson-Walker method
h’p 190), and the results expressed in terms of glucose. The ex-
tract was clarified with neutral lead acetate.

ToraL Repucing Sussrances. Total reducing substancee
were determined on the extract witbout clarification und after
&ydrolysis by the Munsoo-Walker method (4, page 190). The
difference between the total reducing substances and the reducing
sugars was called polyphenols'.

) Wruht (89) paints cut that an alternative interpretation of the so-called
is posuible in view ol the statements in the literature.
Pyrlh (19) states that *it is perhaps correet™ to consider that the diffcrence
Gotwesn the tnta! reducing substances and the totsl sugars are the poly-
ohonols. Our dats include valus for both the reducing sugsrs and totsl
ougare, which makes it possible to Jate the polyphenol values either way.
After reviewing the eo:!und state of this matter in the literature we are
ol the epinion that & more correct value for the content of phepnlic com-
» nnd- would be ubtained if the ntnct were hydrolysed first 10 eonvert oll
and enlubdle ph pounds into forms is which they
would reduce Fehling's coluuon snd then determine un reducing power
belure and after clarification. 1f the clarification od all
reducing matensis otber than sotuble rednmu rugers, d\e difference hetvnu
the two values thus obtained lor reducing power should more \y vepwe-
asat the polypbenol content.
1

Tanie I. Rrc1ong, AReas, aND TowNn OR ViLLaGES
Realox Anrra Towns axp ViLLaoes
samsud 0:mb Kehysli, Haji, lomailoglon, &lm.. Hu{n Tash
g::sck Dewir, Baldjaii, Yoagh Beassaun, Hamgalu,
i ]';\:ln Oglnn Kokd)e Kishia, Buyukly, Kir
idjli
Nuden Teke Keuy. Yohari Teinik, Pupas Mnrhaliesni,
Tunik, Ivgherish, Assar Agsteh, Okse,

Andris Mah, Trirskman, llyaskeuy
tvga! Kertme, Dagh heuy us l\on{ Karegol. Tav-
lan, Maoados, Kavadji Oyoumdje,
Aksoular, Alanos, Tehobeol), Raliatrh, Dered-
1k, Kud: Keuy
Ak Teke, Llifli, l\uu Keq{ Teke Sarmousak.
Deden, Orendjik, Ak Chuseyi, Eimsdyk.
Koushisghan, Koveuwlik, Martakais, Iter-
vent, sourmeh. Neressi. Dar Hoyas, Kush
Kavessi. Domes Aghi
tSaiyrne AN inar Sama.  Kubagae, Akhwar, CGordus, Mnaniaa,
{Aegenn ~ind'rgi, Yenice, Relendi, Marmara, Alibeyli,
Sea) Hurtu, Yayskoy, Sulcgnmnh. Derekoy.
tieienbe
to-a Menemer, Focan. Dikii, Rergamu, Ayvaiik,
Comer, Jonutlor, Dewirtas, Acan, Sanakoyu.
lK_-‘uh. Caniannli, Akcenger, Kasaly, Gusel-
: hisar
isnar Llermiir, Torhali, Buers, Seydikoy, Cumsovesi,
Leveli. Tarhali, Kuyas, Rurnova, Nikardas,
Trian, Ceame, Karsburun, Salman, Aleati,
Dentsyiren
Maels Kelcul,, Milaa, Mugls. RBodruin, Akessian,
Yalhkavak. hurakoy, Aeig, {dm. Yaran,
Akkay, Soke, 1'la, Alacam, Boskoy, Karars-
hisnr, Kenikler, hasikii
Eastern Corentia Komotioy, Dotkatan, Kammion, J'androsses,
Greere Geareti. Mesni, Xviagani, Krovyti, Marunia,
Proskywial, Keresh, Yeni Kioi, Pulat Kioi
Teipet:, Setneth, &udeh. Haakiovi, Kumphl.
bocrdnl Aglnum. Yalendjali, Tchohadjiler
Xearibs Kears, Ghenianvia, Evislon, Tsimenli, Karskio-
12ud Yaka) soloc, Dacutlu. Kipeeli, Kiosee Ali
Djebel Kechrokambuo, l.ekani, Nipotuinon, Fhumumn,
Pielen, Makasfov, Aronsout, Barnoviets,
Yaerian:, Innidje
Kattithen, Dllnlm. Btavrnupolis, Rarnits. Ads,
Kourlar, Yeniki-i
Desue Tirama, Dozstun_Koudounia, Charisti, Kaban-
baki, Fatolivi, Rogiane, Raé«-\m- Taataldja,
Kuratesti
Prave l)rzm-. Fteri, Amfipwlis, Peavi, Avli, Ei n-
Steftherai, Pangaiwn, Memorupis, Rrata
Nikisiani, (agries
Zrhur Alistrati. Nfalines, Zihua, Thalia, Dratama,
Vitaste, S Hudulivae,  Eoakini,
Myrkinos, . Rabova, brravikim,
Vultamin, Kioupkioi, Horasista
Rerres waeiry, Rutsus, Halunangi, Achiree, Nigenta,
Dimircitei, Berrai. Neuws, Sknpu 11t ndow,
Chrieten, Dresnova, luru- SubirocanJgon,
Kisnissis, Karmeroio, Valters;, £'ry:-u nikon,
Swarns, Subsskig, Duvista, Vost ik, Enrumou.
sakti. Rahovistia. Topaliani
Vriancsan Oramns,  (.ornitan, ®ri- Dere, Z"nsw.-:-m,
Leviha, Vissstian, Plevan, Direcic 0o buesta,
Rirlihove
agrinion \grinion, Nowmna, Auzkelokastron, Ruolans,
Werteru apndatus, Coavalel,  Augiipt:.  Jlernoen,
resce) I'n)‘nu;nu. lepens, Nenchori

= Hafre

Sonyainee:

Agrinien
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ToraL Nitrooes. Kjeldahl-Gunaing-Arnold méthod modi-

" fied 1o include pitrates (4, p. 9) was used.

« Warkr-Sortare Nrmnogen. Kjeldahl-Gunning-Arnald method
(4, p. 8) was used.

Aumino Nitroaen. Van Blyke method (4, p. 345) was used.

SoLusLE AsH. Five-gram samples in tared poroelain eruciblee
were heated at 250° 1o 300° C. for 3 to 4 hours, then heated to &
temperatare of dull redness in & muflle for 14 to 16 bours, enoled
10 room temperature in a desiceator over calcium ehloride, and
weighed ar total ash.  The eand was determined, the difference
between the total ash and sxnd considered to be gollbh ash,

Sanu, S1tca, Oxings or [ron axp Avvanyuos, Cavrciom, anp
MaGNEsiCM. These were determined by the official methode
(4, pp. 39-41).

Puoarsionvs. Two-gram samples were dissolved in 30 ce. of
conecntrated nitric acid and @ ce. of concentrated hydrochloric
acid; organic matier was destroyed by boiling and phosphorue
deteriined by the volumetric method (4, p. 8).

SuLrur. The magnesium pitrate method waa used (4, p. 45).

Crionine. This was determined by the official wlumetris
method (4, pp. 43-4).

PoTassitM. This was determined by the Lindo-Gladding
method (4, p. 42).

SAMPLES

Fach sample was taken from one individua! bale, selected a
random from a large number of bales available from each of the
regions conside red.  The cuvers were removed from the bale and
a noction (1,/20-1/10) of the buk: was removed and tuken to the
laboratory. Part of this section was ground on a Wiley mill to
paas a 30-mesh sieve, thoroughly mixed, and scaled in u glass jar
until used for analysis.

The stk of balos available for aelection enusisted of bales of
grades 1, 2, and 3, grade 1 being the best in quality. The uumber
of bules of grade 3 was greater than the number of grades L and 2.

The totmeco in each of the bales selected for analysis was prob-
ably » mixture of leaves from numeruue growers from several
villuges in the area surrounding the town for which the tobacoo is
unmed. It is pussible, however, thut the tobseeo in any bale
iy have come from a restricted locality.  The tobaceos of grade
1 may or may not have beeo (rom the same part of any emnmun-
ity as those of grades 2and 3.

TERRITORIES

For thix work tobaccus froin four marketing areas in each the
Suncun and the Smyrns sobscco-producing regions of Turkey,
tine areasin the Macedonian and Thracian regions of Grevoe, aud
one arca in the Agrinion region of Greeee were selected.

Tolwccos representative of the arvas of Djannik, Maden, Ev.
gaf. and Bafra of the Samsun region, and Akhisar, Foea, Tzmir,
and Mugls of the Bmyrna region, were acketed as being typiesl of
those grown in Turkey. Tohaccos represcriative of Comontini,
NXanthi (2nd Yaca), Souylussi, Djebel, Drama, Peavi, Zihua,
Serres, and Prossoteian in Fastern Greece and Agritnon in West-
ern Cirever were sclected as being typicad of 1hose grow s in Greeoe
The geographical lncations of thes sreas are shown in the se-
companying niups (Higures 1 and 23, aind #oane of the towns and
sitlagen loeated in cach ara are given in Table 1. All towns
psanwed are not ncecssarily tobseco-pro luring aenters

‘Pine villnges from which the tolmveeaa in the Ssieun eegion
were ebtnied all tic within 30 miles of the seaconst exeept for s
fo w 2 xttored villages in the Bafre aren.  Io the Maden, Djannik,
and Lvgal arcas mast of the tobacra is grown on hilly iand,
wh rens in Bafra part of it ia grown an the plain. Thic region in
which Rmpvena tobreco is grown is much larges, sotie of the areas
extending inland from the sen as far 2 60 to 80 miv=.  in this re-
gon maort of the tolueco ix grown on hillsides or Vugh tabdelands:
a par of it, however, is grawn on fintland in well desined vallevs.

-
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FIGURE NO.I

The areas iuv the Easteen Greek region from which tobaceos
were se'veted lic withan 35 miles of the Acgesn sea or its arms,
with the <xenpaion of parts of the Scrres awd Prossotsiar arcas.
In geucrs), this territary is mountainous, but much of it is coneti-
tuted of <all vidlews, The tobacon-growing land extends from
the baoks o the streims and siall rivers that flow through the
valleva to the goa, inta the hills wnd mountains that border these
valleys.

The eity of Aarinion is lueated in the wohacco-growing region
of that nanu in Wentern Greeee,  The tohaeen was obtained from
aa sres wichin s radwas of 15 miles of Agrinion. The region is
geternsy armutainony with sote flatland lving west of Agrinion.

DINCUSSION

Tiwe duta for twenty-four chemieal constitucnts or praoperties of
each of 1o xamples analy aed are gives io Tables [T ased 1L
As would be expeeted, there is rather wide variation in some
cascs butween (he content of certain conntiticnts in tobxcoos of
the saiae geade from vear to year and from area to area in each of
the regiots.  Tie nveeage content of the constituents for the whole
group of <vaplex is quite similar for cach of the two years.  Thix
similarity L dds for el ;.rud«‘ fron: yenr to year. ‘Thesc aversn
tata anre gm win Table IV, Also the trend from grade to geade
efinit - v hen sl Lota en st sumples are eonsidered as & whole.
*This tretid, Lewever, fails (o hobl in many individuz] eases. The
data slow that the tolzeea feom ench of the three main regions is
quite differen® ehenizalt They slso show tha tobuecns from

diffcrent arcas within a syrecific region may be quite similar is
chemical miske-up in some eascs and different iu others.

{nferinution on such puinta us weather, production, fertilise-
tion, and s0il fertility, from which an adequate explanation of
the: ¢ differences eould be: formulated, is not at hand. The peas-
tice of many importers —-obtaining tohaccos from as many areas
as pussible withiu a region and then bleuding the tobaccos from
cach-- indicates that these differenmw in ehemical eompositione
reflect real differences in the tobaccns and that tlu-z Are recog-
wigcd in commercial practien,

NireoceNove Consrrrcents, The data for the individual
sampkex i Tables 11 aned 1T show that the coutent of the nitrog-
chos eomponents varies over 8 wide range. On the other haad,
the data in Table 1V show that the average coutent for these coa-
stituents is ewscatially the aame for encl of the 1937 and 1938
erope.  inolater] cams, however, ean e found in Table 111 where
the contents of these materiale are rather divergent for the two
veurs.  For instance, they are huglest in the Souyslassi tebaccos
of the 1038 efrop, whenas they are |u~|u-u in the Comotini
tobeeas of the 1937 crop.

With the exception of the protein nitrogen, tle average con-
tent of these constitucnts is least in the 1obaew of grade 1 and
ot in that of geade 8. The aversge protovs nitrogen content of
the tduices of grade 3 is gredter than that of the tolmeen of grades
Fateed 20 these ar essentislly the <ome, wie' slhightly loss in grade
2ehzavingra e U This decrensed uitrogen «ontent in the tabecoo
G the apper pontics of the siali- (grade | is eonvidesed to be
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asinly {rom the top of the sialk) is at variance with the behavior
of cigar tobsccos (1) and flue-cured cigarct tobaccas (7) where the
uitrogen cuntent is usually maximal in the tobacco grown on the
wp part of the stalk. However, io respect to grade it is in accord-
aoce with the findings for cigaret tobacco (7), the better cigaret
tobuccos being of & low and medium nitrogen content. Perhaps
this decreased pitrogen content in the top leaves may be due to
the liwited supply of nitrogen available to the plaut, this being
due 1o turn to the low level of fertility of the suil and the loss of
sitrogen from these leaves to the seed head. The seed head is
fornued late in the life of the plant and frequently is not removed
from the plant.

The average content of protein nitrogen in the tobaccos varics
but little between the four major regions represcated.

The average nicoting nontent. of the tobaceos from the Samsun,
Eantern Greece, and Agrivion regions is similar, varying from
129 to 1.34%. That of the tobacco from the Smyrua region,
bowcver, is much less, being only 0.967,. The average content
of 1otal pitrogen, water-soluble nitrogen, and amino nitrogen of
these tibacoos varies cunwiderably from region to region. The
data in Table 1V, with the exception of picotine, show thut as
ouve of these coustituents varis the others vary; the gradation of
these constituents from Samsun to Smyras through the Greek
whucoos is shown in Figure 3. In this figurc an urbitrary linear
acale was welected for the total nitrugen content of these Wwhaceus
from the different grographical regions; the Sumsun tobaceo was
arbitrarily given a valuc of 1, Eastern Greek tobaccos a value of
2, the Agrinion tobacco 3, aad the Smyroa 4. If the other nitro-
grt eonstitucnts are plotied agaiost the same arbitrary index, the
striking result is found that (with the exception of nicotine) es-
sentially linear relations exist for these constituents.

This same index of grudation in tohacco composition from re-

gion (o region also gives surprisingly good linesr relativns for the
carbohydrate type of constituents. This is shown by the curves
for carbohydrate constituents in Figure 8. The juxtaposition of
the curves for nitrogenous constituents and carbohydrate con-
stituents in Figure 3 emphasizes aguin the relations found in
previous work as characteristic of the flue-cured type of tobaoco
(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 are high, the sugar coustituents are low;
aod (c) if total nonvolatile acids are high the carbohydrate con-
stituents are low. The large amount of data presented in Tablee
11, 111,’and IV (much of which will not be mentioned specifi-
cally in the discussion) indicates quite olearly that the Turkish
tobaccos show similar trends in their chemical composition,

This indicates that those factors influencing growth, which orig-
inate from the soll and elimatic differences existing in the middle -
East region where thess tobaccos were grown, operate in esson-
tially the same manner as thoss influences which determine the
differenices in flue-cured types from different regiouns (6). If thie
principle is valid, as it seems to be, it ls of eonsiderable imapor-
tance, aa it will permit application of the extensive knowledge o)
ready avallable (8, 7, 8) regarding the effects of varying eultural
and fertilisation practioes on tobaooos of the fius-cured typs, and
lead to more intelligent procedures in producing tobacoos of the
Turkish type.

This knowledge bas already been applied in fisld work aow in
progress. Thus it has been possibls to reducs greatly the amow~
of phosphorus available to the plant 30 as to delay flower fon
tion. This results in a slower maturing plant, which in tura give
the grower & longer period over which to spread the manual wesk
required in harvesting.

‘The perceatage of total nitrogea which is water soluble s greatest

-
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Tasts 1{1. Pencantaor® Cusmican Conrosrrion or Tosaccos Grown tn Gansce ( '

Potre- Totat ' .
Pro. W Piver a1 Red e i A~
0. atere ‘ther cu- ue- in, ulye on
Total teis  Mol. Amuno Niene Fizo  hol ks ing  Total B4 phe.  Total Chonen. oo’o.w": Bol. '-.Q:o'
Arvea CGrade Crop N N N tine  t1raet  traet Riarrh Rugsr  Kugat stances onfe  Acide® (pH) ity Ash B0y CaO M0 KO ALOs POv ©Ch 8 -
lianrerx Gageer Rratoy - S
FALY.TY 1 1937 2,18 0.96 1.11 0.231 O0.87 A 11 AS A7 4.66 11,8 1231 14 47 262 2085 4.80 13.65 10.95 1.82 8.48 .68 . . .8 . .81
1938 2.31 008 1.14 0.210 1.04 4.5 A5 M 428 1273 1455 1508 233 2037 4.86 12.85 11.2% 1.80 4.89 g” ;g? 8:: 85: ggc‘) 8.0’
2 1937 2,84 004 1.47 0.303 1.70 ARA DT0 2.17 @63 1005 11,86 271 2537 4.80 13.47 11.89 0.92 338 073 236 088 0.88 0.62 0.40
1938 2.63 001 1.55 0308 1.68 63v 3J1.15 285 .85 1041 1279 201 2573 4.95 13.49 14.68 1.2¢ 6,05 060 2.73 0.48 0.5¢ 0.43 0.45
3 1937 2.8 105 164 0410 175 ASS MM ) oo 6.9 7.55 A5 155 2700 408 15.30 1302 0.83 8.33 071 242 061 0.35 080 048
1938 32.88 0.96 .47 0.272 1.3¢ 540 31.72 3.0% 11.23 1207 1295 1.72 24.48 4.93 14.01 14.28 1.26 8.07 0.78 2.33 0.850 0.51 0.63 0.42
Pravi 1 1937 236 1.11 1.14 0.207 003 35.88 13524 501 1279 13.21 1035 3.56 1884 4.61 14.82 9.94 1.43 3.78 093 2.4 43 0.64 0.9 0.47
1038 2.76 117 1,41 0 248 1.10 440 1473 426 11.68 13.05 1414 248 1011 4.61 13,06 11.08 1.68 $.51 0.8%8 2.88 8.7‘ 060 1.00 0.38
2 1937 286 1.06 140 0.218 149 7.04 3284 477 11.40 1222 1417 271 2183 4.60 14.72 10.25 0.71 3.82 0.75 203 0.49 0.72 0.67 0.42
1938 292 1.19 1.5¢ 0.231 1.51 725 R3.45 2.00 10.50 11.52 1267 217 2234 4.66 12.86 {11.54 1.08 2.05 087 2.5¢ 068 0060 0.75 0.34 ;
3 1937 260 1.05 1.53 0.303 119 Aw2 2838 319 9.41 9.00 11,59 2.186 .93 475 16.00 11.79 0.88 4.39 097 3.01 0.3 0.66 082 038
1938 3.3G 1.30 1.82 0341 1.61 867 3022 2605 8.52 9.33 1007 1.55 2744 4.70 12,41 12,00 1.25 4.46 1.08 263 0.5 0.66 0.82 0.36 o
Herres : 1 1037 2852 1.00 1.30 028 144 479 31.51 3.3} 7.89 8.30 1025 234 323,13 4.91 13.18 1247 2,08 B8.38 0.78 2.31 0.97 0.55 0.7t 0.39 S
1938 230 0.0%5 1.33 0 217 1.43 4.13 2842 4.20 11.37 12,02 13 47 2.10 22,80 4.78 13.15 11.61 1,85 5.24 088 241 0.60 0.51 0.77 0.42 4
2 1877 288 008 179 0.37% 2,17 7.52 27.70 2.05 a.10 6 52 7.21 1,02 23,06 492 14.04 12,835 1,61 B5.48 079 32900 0.77 0.62 0.60 0.49 =
1938 263 002 1,88 0246 223 7.13 23067 278 8.39 .09 11,13 274 21,28 4.85 12.66 18.5t 1.20 5.0 1.03 2.14 0.70 0.51 0.81 0.44 :
3 1037 202 008 1.81 0 43% 227 730 2577 .77 4.40 4.82 532 0902 2888 501 13.31 1308 1.2¢ §.84 0.82 258 099 0.390 080 0.42 »
1038 2.80 1.02 1.77 0.207 2260 6.18 2860 2.83 7.99 8.61 9.08 1.90 2201 490 12,82 16.41 1.2¢ 6.37 1.0t 2.70 074 0.51 0.81 039 -
Drama t 1937 2.3 1.1 1,38 0.2 1.M9 0.5 31.82 2.7% 7.37 7.98 1000 2.83 2217 4.74 13.76 12,14 1.60 4.62 000 243 060 072 1.13 0137
197 2,64 0.99 1.45 02353 208 538 27.70 2.74 8.48 9.8¢ 10,63 215 2501 4,79 13.% 12.55 0.9 B35.61 090 2.70 0.82 0.60 0.8 0.40 o™
2 1037 2.58 1.02 1.51 0.305 177 8N 2847 200 8. 19 6. .88 TR0 1.1 20760 4.77 1439 11.34 0.92 4.50 079 261 0.83 0.77 080 0.37 [
1998 272 1.04 .57 0.231 1.8 721 23148 20, 8 69 08 1071 202 19.81 478 1414 13.37 141 85.22 083 259 071 057 098 0.6 o
3 M7 279 1.06 1.6% 0370 1.81 7.12 24.57 2.0% 4.73 508 A.04 1.31 2591 4.9 1415 1200 1.22 550 102 2968 0.60 070 0.83 0.28
1078 283 110 104 0.249 2106 724 2048 2.4 7.7 B.06 919 1.48 24.21 4.8 1265 14.46 1.00 B5.43 093 2.23 090 0.60 0.8 036 m
Djebel 1 1937 1.88 087 091 0140 N 48 424 2848 G 4n (A 83 1213 2148 265 1708 465 1898 1004 1.74 2.74 065 297 0.49 0.65 0.5 0.5 ]
1938 1,02 0900 0.96 O0.161 045 3.60 37.50 S$.94 1700 1R 125 20.00 210 1820 4.60 15130 .88 1.32 320 08 2233 039 0064 076 0.39 0
2 1017 2,10 003 1.0t 0.167 O A2 4.94 3345 A 20 1562 1681 1724 162 1622 4,67 14,83 t)1 84 0.85 332 074 285 2.5 0.48 063 04 —
1988 2.87 111 148 0 267 O.%4 5.82 3347 4.81 1238 13.15 1507 260 19058 4.58 14901 11.28 1,17 3.33 0.89 2,61 0.49 0.4 0.74 0.5 L
3 1937 2 4’ 107 1.31 0264 098 507 3185 464 11.15 12,16 13.73 2.58 1879 487 13,70 12,02 0.46 413 090 384 0.490 085 O0.67 0.5 ™
1938 3.4 1.30 1,03 0.451 1.32 612 20.10 3,07 6.00 730 880 1.70 21906 481 1500 1529 1.45 4.42 1.19 349 0.71 0.68 1.17 0.50 ™
< amyaineei 1 1937 t.mm 006 0.8 0.10%5 047 538 3R63 304 1603 17.64 10480 27 1595 4.60 1801 1000 1,81 201 078 210 048 068 0.8 047 -
1088 218 1 OR 1,30 N.210 002 430 IR o.11 160 80 17.42 2080 4.00 1692 4.52 15,00 090 1.6 2.8 080 282 050 065 077 042 lond
* 2 1937 1% 0w 1.08 0.178 0.61 4.39 137.33 830 17.978 1832 2058 2Am} 1A.12 4.63 14.21 11.00 0.47 3.13 061 302 034 0% 0.52 040 =
1938 2,69 098 1.6% 0.255 083 S48 3448 4.21 1332 14905 1857 1325 2022 4.89 17.35 11,90 1,16 3,17 0.85 281 0.74 070 0.4 O 34 [}
3 1T 220 104 1.17 0.238 061 405 3520 4.9¢4 1480 1538 1684 204 1580 460 12,858 11.82 0.68 3.10 0.75 3.09 043 0.70 0.65 O 52
Wis 302 t.18 1.60 0.272 093 S$.21 3220 2.5 1007 11.02 13.05 234 .92 472 1773 14.25 1.24 4.24 097 285 0485 065 0.3 0.42 0
Nanthi t 1937 242 1.20 1.23 0.237 1.10 B5.82 3580 S.44 11.33 11.684 13.74 241 19.80 472 14.80 11.18 1,903 4.84 0.890 245 0.77 0482 1.10 0139, m.
2nd Yars) 1938 2.72 1.14 1.46 0.283 3.11 553 3458 3239 14 9.79 13.28 4.04 2087 4.59 13,27 11.98 1.7 4,01 1.08 282 0.83 0.68 134 043 ]
2 1937 200 1.13 1.64 0208 1.74 8.7 2030 367 7.98 831 1073 2.7% 10.20 4.67 12,21 11.80 1.00 4.30 0900 312 0.75 0.58 0.81 0137 - 4
1938 293 1,03 -1.76 0.340 1.83 7,66 31.71 2.15 820 8.70 10.33 2.04 19.87 460 16,71 13.99 1.18 4.839 1.21 3.08 0.75 0.34 1.34 0.41 —
3 107 328 1127 %, 0.373 1.71 7.72 2703 3.2 6ns 6.5 7.88 1.80 2284 4.83 1848 13.41 1,12 5.38 100 312 054 05 1.01 046 /]
1938 232 1.18 %12 0304 201 708 27907 1.03 $.47 5.72 5.067 1.20 24.21 4.9 16,02 16,47 1.30 4.8 1.13 3,11 0.88 039 1,13 0.47 -y
U omoting t 1937 22 f1.08 f1.11 O IR 093 S5.57 3550 4.90 13, 12.45. 13.84 1.78 2000 4.62 1436 11.50 2.23 8.7¢ 1.00 2.7 076 058 110 037 o
P38 1.87 02 o 0148 0.47 2R2 27.18 T.31 I18.50 1y 48 2092 2.42 17,79 4.69 18.28 9.30 1.20 3.45 0.03 231 0.40 0.67 08¢ 031 -
2 W7 214 NP8 1,37 O IA2 1 4R T 40 180 578 12.83 13.43 1490 210 17.91 4,60 17.2%5 10,63 0.79 3.65 087 271 0.53 072 070 0133
1948 238 0,97 135 0.25) 104 641 S8 .61 1227 12.82 13,19 2.92 18,31 4.60 14.74 13,37 146 3.8% 1.10 286 072 088 1.12 046
3 1037 2.8 L1y 1.5 038 1.43° 7.72 27.81 243 (A4 ] 7.28 8.05 1.27 2¢.47 4.89 1665 1433 1.20 4.8 1.11 341 0.88 0.6¢ 09 042
1938 2.30 10! 1.38 0.273 1.22 6.70 30.A% 3.21 tu.t? 1084 12.54 2.37 2031 4.80 314.76 15,46 1.73 4.40 1.14 333 0.78 086 112 047
Feosoteian 1 197 231 008 121 0203 1.02 531 3534 4.82 13.00 1442 1636 3.27 2000 4.52 13.84 11.75 0.71 4.90 0.75 240 0.77 061 0060 0.4
2 1938 261 000 (A3 O0.288 1,50 7.2 2017 2.29 9.60 1031 11.06 144 23.26 4.82 1599 1584 1.00 85.03 0.79 207 000 0.62 0.3 0.48
3 1938 247 1,02 1.5 0327 1.3¢ 631 2602 .2 72 ®.10 9.00 10.70 1.60 2470 490 15,05 14.96 1.14 $.68 0.96 2.64 0.70 082 084 043
Wasrsax Guesrn Reoton
\grinion . 1t 1937 201 O0.81 1.13 0.200 1.33 523 M.0) 400 11.10 11.73 14.27 JN.17 21.801 4.9 18 14.95 1,08 4.40 0.63 3.79 0.42 051 083 0.58
918 208 0.94 1.02 O0.186 1.28 4.50 40905 S8.850 1).42 12,26 1346 204 10.20 4.00 1§, 11.77 0.72 4.82 0.76 3.00 061 052 0.0 0.42
2 1937 2,08 002 1.13 0.212 1.0 718 33.8% 4.24 11.38 12.26 13.63 2.25 17.88 4.81 18,00 13.70 1.06 4.10 0.70 2.98 0.30 0.84 078 0.43
1938 204 0.87 1.13 O0.184 1.20 6.3% 3343 4.08 13.90 14.73 15.11 2.23 1880 4.93 17.47 13.67 0.4 4.06 0.72 3.14 0.50 050 0.Y8 0.41
3 1937 237 1.04 1.26 0.100 1.51 7.07 31.33 3.715 9.67 10.64 11.44 1.77 20.46 4.90 1440 1358 1.33 4.53 0.74¢ 3.07 0.49 050 0.77 0.2
1938 2.2¢ 0.98 1,10 0.218 1.40 647 31.46 4.35 1096 1168 12,88 1.90 22,12 6.00 78 15,43 1.21 ¢.67 0.2 307 0.0 07“ 0.84 0.40 = )
& Total selde sxpremsed as rg, of 0.1 N alkall regnired to sewtralise the arid is 1 gram of tobaens, ) i ) s 8 ?
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FIGURE MNO.3 substances arc primarily protective materials,
. TOTAL NITROGEN A and their content may be affected
O WATER SOLUBLE MTROGEN / by the weather conditions (7) which prevail
« PAOTEIN MITROGEN _»~TTOTAL ACIDS shortly before harvest. The absence of weather
3 v ©ALCOMOL EXTRAC data precludes any adequate disoussion or valid
.\ A AMINO NITROCEN correlations in this case
\_ @ NICOTINE O TOTAL SUGARS ;
8 REOUCING SUGARS ~{2¢ The data in Table IV show that tobaeso of
\ A POLYPHENOLS " the 1037 erop was 0.58% higher in the extract
o € STARCH 2 than that of the 1938 crop, and that grade 1 eon-
2 ~ e taing 1% less of the extract than grades 2aad 8.
L o \ g They aleo show that the tobacco from the Sam-
z ~. ¢ sun region containg the least amount of the ex-
ﬁ 0. ) 4 tract, whereas that from the Gresk regions
R - 2 contains the greatest amount.
WL = ~ 8/ o The dats in Table II show that the extract
= X content is consistently leas in the tobacoos of the
/ . 1938 erop from the Smyrna region. This would
— P G P tend to indicate that dryer, hotter weather pre-
A — " 4 e 2 vailed in 1037 in this region. For the Samsun
o region they show that the variation in extract
SAMSUN AT tee € AMSUN et content is not consistent within the region or

in the tobaccos grown in the SBamsun region, least in those grown
in the S8myrna region, and intermediate for those grown in Greeoce.
Unpublished work of this laborstory indicates that most of the
gitrogen content of tobacoos of these types is in the insoluble form
when the leaves arc harvested, and that the nitrogen in aoluble form
tends to lncrease in amount until the moisture content of the to-
baoco becomes tou low. The work of Smirnov (£1) also indicates
s loss in protein nitrogen during curing. !

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 peroentage of the nitrogen
was changed to the soluble form.

The lower total nitrogen and amino nitrogen content of the
8myrna tobaccos would secm 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
tobacoos 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 oontents of the nitfogunous constituents of the tobacoos
from each of the four areas in the Smyrna region are not very dif-
ferent from one another; thisindicates a uniformity in soil types,
elimatic eonditions, and oultural practices in the entire region.

The content of nitrogenous coustituents of the tobaccos
from the Bafra, Maden, and Evgal arcas of the Bamsun region
is somewhat greater than that of the tobaccos frum the Djannik
area.

The eontent of the nitrogenous constituents variss consider-
ably from area to area in the Eastern Greek region. It is greater,
however, in the tobacoos produced in the Zihna, Pravi, Sefres,
Prama, and Prossotsian areas, which are in the western part of
the region, and less in the Bouyalassi, Dejebel, and Comotini
areas, which are in the eastern part of the region. This may bea
partial explanation for the division of the tobaooos intn Cavalla
and Xanthi types as is frequently practiced by the trade. The con-
tent of nitrogenous constituents, howover, is larger in the tobacco
{rora the Xanthi (2nd Yacs) area than in any other tobaeco pro-
duoed in the region. There is no appareat reason for this excep-
tion.

PeraoLavu Etesr Extaacr. Low boiling petroleum ether
removes waz and fatlike materials from the tobacoo tiasue. These

for the grades within a specific ares of the region.

) The data in Table III show a general definite
trend toward a greater content of the extract in the 1937 crop for
the Eastern Greek tobacocos. They also show that the tobaceo from
the Djebel and Souyalassi arcas contains much less of the extract
than the tobacous from any other arca of the region. Table 111
shows that the content of the extract varies from 2.82 t0 8.76% for
individual samples. Those variations among samples are much
groater for the tobaccos from the Eastern Greck region than for
those from the Samsun and Smyrna regions, which probably indi-
cates that eitheg the weather conditions were more variable or the
grading practice was loss efficient in the Eastern Groek region,

Other factors being equal, the smallcr the petroleum sther ex-
tract the better the burning quality and the poorer the aromatio
qualities. 1f this is correct, the data tend to lend validity to the
contention that the SBamsun tobaoccos are most desirable for gen-
eral blending qualities, while the Smyrns and many of the East-
ern Greek tobacoos are desired if a greater intonsity of aroma is
required in the blend.

CarsoHYDRATE AND Acip ConeTrTusyte. Tables 11 and kI
show the wide range in content of carbohydrate material found in
these tobaccos; Figure 3 shows the relation of other carbobydrate
constituents to one anothar when they are plotted in an arbitrary
manner, ss was done for the nitrogenous constituents. As the
sugar type materials increased the acide decreased.

The aloohol extract containe a conglomerate mixture of ma-
terials. The main part, however, consista of sugar, acid, protein,
gum, and resinlike substances. The data in Table IV and Figures
3 and 4 show that in general the larger the amount of aleohol-solu-
ble material found in a tobacoo, the larger the amount of soluble
sugar materials and the smaller the amouat of aitrogenous mate-
rials it contains.

Figure 4 aleo indicates, as has been obesrved previously for the
flue-cured type of digaret tobacoo (7), that as the soluble sugar
content increases the total acid content desrsasss. 1p the case of
the aloohol extract, sugar, starch, and Figures 3and
4 show that asone of thess constituents varies, sach of the others
do also. Unpublished work of this laboratory indiestes that the
aromatic principle of tobaoco of this type is included in the alechol
extract. The specific constitueuts from which the aroma arises,
however, have not been identified.

The difference between the total sugars and reducing sugars is

Vol 9, Na. 12,

& measure of the disacoharides pressat in the tobscco. In gea- .

eral, the gruatar the total sugar content the greater the coutent

of dissocharides. A
The gradation of the eugar-sontaining coustituests frem
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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 inaterials for each of the areas in

s Bamsun and Smyrna regions varies but little. In the case of
Eastern Greek region, bowevcr, s division occurs; the tobac-
ocos from the westcrn part or those frora the Scrres, 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 geograpbically the tobaccos from this re-
gion into two classes, Cavalla and Xunthi, as ix usually done in
the trade. Again, as in the casc of the nitrogenous materials, the
tobacco of the Xanthi area is not similar in carbohydrate compo-
sition to tobaccos from neighboring arcas.

The average starch content of the tobaccos from the Smyrna
tegion is greater than that of the tobaccos from the other rogions,
that of the Samsun region being least. The starch countent is
greatestin grade 1 tobaccoand leastin grade 3.  The tobaccoof the
1937 crop contained more starch than that of the 1938 crop. The
atarch content of tobacco from each area in the Samsun region is
low, that of cach aren in the Smyrna region in high, and thiat of the
arcas in the Eastern Greek region is rather vaslable. In general,
it is higher in those tolinceos grown in the eastern part of the re-
gion.

It is gendrally cnnecded (9, 23) that the starch coutent of
freshly harvesued tabacco is high while the suluble sugar content
is low, that the soluble sugars are formed by the eonversion of
starcl to sugars, and that the cured tobaccos are higler in sugar
and lower ju starch coutent; unpublished work on curing in this
laboratary confirma this. Air-curcd tobaccos, when cured over
a prolunged period, are low in soluble sugar content (6, 12),
whereas flue-cuncil tobaceos, when cured rapidly, are high in solu-
ble supar content (6,

It wies poltted out reviously that the 1937 growing and curing

~ason wie probabdy dryer and wariner than the 1938 season, and
— aat the Smyras region is generally much dryer and warmer than
the Samestn region. Thue it would be expected that the tobacco
warzld euse aoich faster in the former region and that it probably
cured Inster Jduring the 1937 season than during the 1938 aeason.
If saeh woore the case it ix Laggical to attribute the variation in con-
tent of ninteh wad sugses of these tobaceos, at loast in part, to the
differen~e in b aeihoof the period required for earing.

In 1% hat, dry Smvena region the lengih of time in curing
duriv: whivh the tabacear contained sufficient moisture to allow
the star-h 1o lee canverted ta saluble sugsrs was relatively short;
thic rezubied 1 n rapid and incomplete conversion of starch, as
well us a whort perivd of life in the green tissue
during vhichk the wongas could be lost by respira-
tion. This would result in both higher starch
and hicher sugnr contents, as found in the
Smyran tobaccos. Tl color of Snivrna tnbaccos
usunlly contaius some green, which indicates
rupid drying an:d an incomplete loss or con- al-
version of chilorophyll,

tn the Satnsun region the climate is cooler and -

more moist.  The period of curing is probably
much louger, uned the tolieen loses moisture more
alnly. Cinsequently the period during which _
the conversion of etarch to sugnrs ean take 1
place, aud also the period during which the loss ]
of sugar (by 1espirstion) ean oceur, is longer. g
Therefare, it woulld be expeeted, as found, that ¥

a cured tobaeeo of less starch and sugar would =

result. I contrnet to the Smyrna tobaccos, the

Yamaun tabaccs, which are usually some shade of
_arawn or red, contain no traees of green.

The tonal reduscing subsiances were deter-

mined and the polyphenols  esleulnted by edp e
[E3

obtrining  the lilfer nee  wiween the total

® TOTAL NITROGEN L —
O WATER SOLUBLE NITROGE . -
.¢ PROTEIN NMITROCEN - s ALcOROL EYTRAC
— 4 TOTAL ACIDS

8 NICITINE

o
a=:
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reducing substances and reducing sugars. The polyphenol coef-
ficicnt (£2), in grams of polyphenol per 100 grams of total redue-
ing substances, was caloulated for each sample. The averags
values are given in Tablo IV. Smuck (#8) claime that the poly-
phonol content is related to flavor and aromas, and the poly-
phenol coeflicient is related to color and quality; the greater the
polyphenol content the better the flavor and the greater the aro-
matic propertics; and the higher the polyphenol ecsficiont the
darker the color. .

The polyphenol content of the tobacoos studied bere fs least in
the Samsun tobaccus and greatest in the S8myrna and Eastern
Greck tobaccos. Amoug the grades the polyphenol coutent fe
largest in grade 1 and lesat in grade 3. The polypheno! coeflicient
is highest in the Samsun tobacoos which were darkest and least
in the Smyrna tobacons which were the lightest in coloe.

Total acidity content, expressed in terms of oc. of 0.1 N alkali
required (o neutralise the acid in 1 gram of tobacon, is, oo the
average, just the reverse of tbe alowhol extract and sugars in rela-
tive maguitude (Figure 3). The Samsun tobacoos are lowest in
extract and sugar content and bighest in acids, whercas the
Smyrna tobaccos are highest in extract and sugar coatent and
lowest iu acids. This relation in councction with fluc-cured to-
baccox has been pointed out previously (7, 8). The work of Rieh-
ards (20) would indicate that organic acids are by-products of
respiration as carbohydrutes are broken down. If this be true,
a part of the increased acid oconteut of the S8amsun Lobacoos
may be duc to this prooess which results in a decreased sugar
countent.

The average acld ountent of tobacoo of grades 1 and 2 is loss
than that of grade 3 (Figure 4). This agrees with the obwerva-
tion of Piatnitski (17, 18) who worked with Russian tohaccos of
the aromatic type. Ila concluded that the cunteut of organic
acids bears an inverse relation to quality as judued tn i1nbascoo
classification.

The acid content of the tobucco 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 Greck regios
the same geographical division that seems to be carrelated with
Jifferenees in nitrogenous and sugar constituents holds, those to-
Linceox grown in the wentern part of the region being bigher in
acids than tlwse grown in the castern part.

The hydrogen ion concentration is expressed as pH.  The aver-
age pll value is largest for Smyrua tobaceos and least for the
Eastern Greek tobaccos. It i leas for the tabaccos in grades 1
ard 2 than it is for those of grade 3. This agrees with the ob-

FIGURE NO. 4
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Tasrz IV. AvErace PERCENTAGE®:® ANALYSIS oF GREEX AND TuRrkisw Tosacco or 1937 anp 1938 Crops

Total

Ares, Pro- Water- N ss
Grade, Total tein B80l. Pro-
or Year N N N tin N
Diannik 2.71 1.11 1,81 40.98
Bafra 2902 1.06 1.77 36.90
Mnden 2.04 1.00 1,72 37.07
Evkaf 3.00 1.06 1,79 35.31
Gradel 2.76 1.03 1.80 37.22
Grade2 2.78 100 1.08 35.9
Grade3 3.14 1.21 1,83 20.M4
Average 2.89 1,08 1.70 37.33
Mugle 1.61 0.8 0.74 53.80
Ashisar 1.81 0.84 0.77 52.17
Foes 172 0.87 0.81 80.58
Ismir 1.77 0.90 0.87 50.8S
Grade1 1.87 0.84 0.72 83.50
Grede2 1.62 0.81 0.00 50.00
Graded 1.84 0.95 0.88 31.63
Aversge 1.68 0.87 0,80 B81.7¢%
2.68 0.97 1.1 86.19

Dra 268 105 1.84 39.18
Zibna 2.49 0.96 1.40 .58
Pravi 2.76 1,186 1.48 41.73

sisn 383 0.97 148 38.34
Diebsl 2.41 1.02 1.29 42.32
Souys-

k 2.38 1.02 1.37 43.0¢
Komatini 3.38 1.01 1,38 42.44
Xasthi

(Yaca) 3.9¢ 1.18 1.70 38.88
Gredel 2.33 1.02 1.20 43.78
Grede2 2.0 0.99 1.51 38.12
Grade3 2.88 1.10 1.63 38.
Average 2.0 1.04 1.4 40.18
Agrision 3.13 0.93 1,15 43.60
Grade] 2.00 0.08 1.080 43.38
QGrede3 2.08 0.90 1.13 43.
Craded 2.831 1.01 1,38 43,73
1037 2.3 0.98 1.16 44.34
1938 .38 0.97 1.18 42.03
Averags 3.9 0,98 1,17 42,88
1997 $.3¢ 0.9 1.33 40.0
1938 3.40 0.9¢ 1,38 37,
Average 2.41 0.98 1.9 90.43
1087 2.6 1.07 1.0 41.00
1938 2.7 1.10 1.82 40,74
Aversge 3.08 1.00 1.40 40.97

8.3 1.0 1.33 1.
8. 1.0 1.9 41.08
1.00 1.4 41.45
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Total Cuaen. ar{;gie-
Acids®s (pH)Y ity
23.27 4.08 14.46
24.07 485 14.)90
23.85 4.87 14.08
24.23 488 13 43
23 80 485 14.26
24.07 4.90 14.01
23.48 4.04 1382
23,78 4.90 14.03
18.35 505 13.39
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wrvation of Pyriki (194) that the

better grades of Turkish tobacco have

- lower pH value than the poorer
ades.

Asu aNp MinkrAL CONSTITUENTS.
The work of Darkis and collaborators
(7, 8) with flue-cured tobeccos shows
that the miners! constituents in some
tobaceos are localised in certain parts
of the plant and that the water sup-
ply available to it affects the amount
of ash constitucats taken from the soil
by the plant. The interpretations
placed on the data for the mineral
oonstituents in the fullowing discussion
are subjcct to error beeause of the ab-
eence of rainfall data, yicld data, mil
analyscs, 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 thes: tohaccos. In the abscuce of
the compleméntary data on weather
sud s0il an adequate interpretation of
the significance of the mineral content of t.hese tobaccos is not
possible at this time. tlowcver, experiments are in progress
wherein the nutrition of the plant is controlled and known and
the whole of the plants produced is being subjccted to analysis.
Complete wcather 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 of the different trends in the mineral content of

> tabaccos of the various types discussed in this paper.

~ The following condensed figures show the wide range uver
which mineral constituents vary: soluble ash 9.30 to 16.74, silica
0.47 10 3.12, el ium oxide 2.74 w 6.37, magnesium oxide 0.61 to
1.26, potassiun oxide 1.96 to 5.00, Fe;0p + ALO; 0.34 to 1.37,
P20, 0.44 10 0.46, chlorine 0.15 to 1.34, and sulfur 0.25 10 0.58%,.

The average asl eontent s well as the average oontent of silics,
calcium, magnesium, and potassium is slightly greater in the to-
baceo of the 1938 crop than in that of the 1937 crop. This would
probably be expected (7, 8) if the 1937 scason was dryer than the
1938 seuson, as suggested.

The average content of soluble ash, magnesiuin, and potassium
is somewhat Liglier in the tobaccos from the Samsun region than
it is in those from the Sinyrna and Greck regions. The average
silica content is highest in those tobaccos grown in the Smyra
region, the svernge ealeium content highcst in the Greek tobacecos.
The kigher ealeivin conteat of the latter may be due to the high
enleium content of the soils on which the tobacco wasgrown.  The
sails of Maevdania originate from the limestone formations of
which the Rbwdope mountains are composed (15).

The ealeium contents of the tohaccos of each arca in the Sane-
#an region ar- alwg equal,  This same relation holds for the
tohucens of ench area in the Smyrns region; this indicates that
doils of areas within each region have about an equivalent eon-
tent of availalde ealeium.  The calcium content of the tolxecos
from the different areas of the Eastern Greck region is quite vari-
able and sems nat to be corrlated directly with geographiea:
locations. 16 protaliy reflects, however, the content of avail-
able caleium in the sail of each area.

The avernge content of potassium in the tobnero varies rather

“lely anesg the aress within cach region as well as among the

—gions, This i< typieal of the potassium content of tohaeeos
12,85 The gew ediv imer sed potassium content of the Stnsun
tobacess, howover, would indicute a larger content of available
protassiuzn 1n the sails of that eegion,
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Workers Grading Tobacco in Geeece

The gencrally increased ash content of the tobaccos from the
Samsun region is probably due, in part, to the increased loss of
carbohydrate during the curing of these 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, calcium, magnesium, and potassium coa-
tent. These differcnces in relation to grade would be expected to
follow this pattern because of the increased percentage of carbo-
4ydrate materials in the tobaccos of better grade.

In genecral 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
praduction of these tobaccus were high in available iron or alu-
minum. Muny of these soils are red (18), a color indicating & high
iron content. .

The phosphorus content of the Samsun tobsccos 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 becnuse of the fact that the soils on which the tobaccns are
generally grown are fertilised by excrement of sheep and goats,
which furnishes considerable chlorine to the soil.

The average sulfur content of these tobacens is low (8). As the
plant will take up much mare sulfur than these tobaccos contain,
it is logical to assume that the content of sulfur is low in the soils
on which the tobaccos were grown. Little sulfur is added to the
soil by the excrement of the sheep and goats.

The hygroseopivity, or the ubility of a tobacca to take up wa-

fer, iz of importance in dotermining the suitability of a tobseeo for
blendisg purposes.  Therefare, the amount of water that these
tohaccas would take up in an atnwsphere of 7277 relative humid-
ity, alter bving dried over concentruted sulfuric acid, was de-
termitned.  This ix purely an cnpirieal proccdure which gives
relative results ondv. These vary from 12.21 ta 12.73%¢ for the
acid-dricd tobueca.  The hygroscopicity docs not scem to be di-
rectly correlatod with any one or any <precifie group of |b« chemi-
eal constitize s determined,

In the foregning discus<ion it hias Ieen asumed that thess to-
binecens dlitd ot feswss chatacteristios of suy innate nature that
weetdid e the plens from each eegion and area to develop ae-
cording to -liﬂf‘ﬂ'lll pll\‘liﬂ‘u‘ia\l patteras, in respect to the fnai
ehemiead aukecup of theie physical steuctare. 1 such is the caw-.
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tho 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 compositiun wo 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 Smivrua tobaccos. If such is the casc these charac-
teristics probably originated ay a result of the selection of natural
crosucs by the growers during the period, since tobucco was first
iatroduced into Turkey shortly after the discuvery of America.

The prescace of innate characteristics inay cast much doubt on
the validity of any of the theoretical speculations offered. They
do not, however, change the fact that dificrencesamong the chemi-
oal compositions of these tubaccos exist. Therefore, the practice
of the trade in attempting to get tobaccos of cach 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 arca may not be of cunstant chemical com-
position from year to year. It also shows that the tobaccos of &
given main region tend to be dissimilar in chemical composition
from thase frum other regions. The similur data obtained for the

1937 asid 1938 crope, when the analyses of all samples of the spe-
cific crops are averaged, indicate that an expcrienced tobacco
blender could maintain a blend of tather coustant chemical com-
potition, if a sufficient supply of tobacco fruin several crops from
many areas of the different regions wus available,
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