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2 T.ECHNICAL BULLETIN 1032, u. S. DEPT. OF AGRICULTURE 

INTRODUCTION 

FLUE-OURED, or bright, tobacco comprises a,t; present; about 62 • 
percent (26)5 of the annual tobacco production of the United States, 
'rhe agronomic and other aspects of fluc-cured tobacco have been 
studied extensively. Despite its gl'(,[Lt, importane(\ howevpl', less 
attenliion has been givPIl to t.he biochornistl'j' of hs special curing 
processes than to that of 1.,]10 air-curcd tobaccos. 

The flue7curing process, l'C'quirimt' only about 5 clays 1'01' its comple­
tion, rflclicl111y departs from the ol<lcl' ru'ocrss of ail' clll'ingin cmtain 
conditions. '1~ho long-uscd nil'-curing pI'OeOS8, requiring 1 to 2 months 
for its eompleUon, is canied oui; in curing barns under the prevailing 
weat1101' condition, with ccrtain exceptions, and the only control 
possible is obtaincd by r('glllu,ting- v0ntihttion. Small 11l'os are at 
prcsent in genC'ml US0 for the Gllrillg of eignT-wmpper toba('eo and to 
a limited, extent am lIsed for the curing of burit'y tobacco, '1'he 
Tesulting brown-colored ctu'cd tohft('cO may well be considered as a 
nat,ural p:,u<11ICt, In the rillp-C'.lll'ing' pl'Oeess llrtificial hPllt is pmployed, 
allel its l'Pgulntion, tOg'pl1wl' with'dHtngps in Y('lltilnt,ion, IWl'llli'ts a 
controlled cUl'ing OP0l'r.tion that J'('suhs ill Ill(' production of a,1l 

entil'ply difl'l'l'l'nl, )"pllow-eo}ol'p!l ])]'Or\l1(,\ in about Ii cla)"s. 'I']lp ('.ulwl 
tohncco produe('d is V('l',\" difi'('I'(,llt in (:omposition from tll(, product 
obta,ilwd by a.il' GUI'ing nne! is l'ssl'ntinli,\- 1111 11I,tifieial pl'Od 11 ('i;, 

TJl(' l1al1H' of tIl(' ('min!!' nlC'thod and of tlw tolllwcoitsp[l' ,\"aR tn,kpll 
from tll(' s1wl't-iron flU('R that '\'('1'(' ()l'ig;inl1l1y 118<'(\ lo dist I'ibult' the 
hpat, TIll' flu!'s, 1'lllllling: from nIl ollt;::;id(' l'ul'nnCf', WPl'(' loeol "d Il('ll.r 
tIl(' fiool' or tIll' lHll'n lll\d [PI'minal('d inl), SllIok(, 1>i1)(' out8idp t1H' 1)[1.1'11, 
thus l'('movillg' tIle' rUI'I1tH:!' gn~(>s from t 1](' Yal'iolls .rue'ls uSNl fl'Olil ClOIl­
tn,d with lIlt' toho('co. 1[0\\,(,\"(,1', [waling; S,\'s((,llIS without nut's H.I'(' •. 

llOW in common liSP. '1'11('\' Pllln]oy dilJ'C'I'('11l 1'11('[;';, :18 I\:I'I'OS(, 11(', file'! 
oili~, nnd G\(' ('OIl1Jll'('sst'll g;;ltW" Jiroiwnp and Illltnill'. in whi<'h all the 
product.s of ('ombus(ion llrC' libl'1'n(pd illside Ill(' bill'll, 

liJ':\TI';W OF Li.'I'/<:n·\'ITH E 
Tlw ()1'i~6n or llw !luc'-c'uring' PI'OI'I':'S :llId its "l1hSl'qIlI'1l1 !11odificn.­

tioll;;. liS \\,(,j[ as ill!' ngl'i(,1I1(III',Ji Hlld f'('l1llOlIlil' ",illlatiolli-1 Ill'isill!! fl'OIll 

its wid('slll'('lld t!s(', nl'~' inlPI'(s1 ilJ~!h' (old h\' Till(", L~.iL .' 
'('hl' (lindH'lni!'iiI ('hHll~I'''; ll1kitl)2:' pill!'!' hi ,1 "OIisi(j( rnhll' Jlllllll)('/' of 

tltf' ('ollt.'titlll'llts oj' (oh'l"('(1 dmitlg ail' !'Ilring '.\{'t'l' ('ttl'h' studil'd. b\T 
Gnt'Il('I', BacoJ1. alld F()IlIH't" ; I.)·, 'SOI!l('\' hut Inll'/' On!'!)':I', Bacon, nn;L 
BowJill~ CUI I'Pjlol'i.l'd Oil Ill<' /'pj,'liollsiJip (If [ll'U<lltl'Lilll! ('ondilioll;; (0 
th!' ClH'llli('al Hilt! rhy,w'al dl;lJ'nc'!!'ri"ti('s of t'ig'urpll:> tll!Jlll'('O'; IrlIlP­
cUl'Pcl Hod O(1!('I' (I'll";;l Hnd (If' <'l..!:.J1' it/bll,'C'i)s. TIIl'\' di~.(·Il",,('(1 [JIl' 

(,'1nirllsls ill lIlt'th~)ds 01' ;'i'lH i llt'IIt.ll. "III';\l!!, ('Il('~lli.:~tl ('()lllPosj(iol1. 
phYsi(,lll ('ital'lwt('l'i,;li{s, niH[ "lJlllldc'l';'i,11 I"';·S of (hI''''' Irl!l!U:('()S, Lul 
did not ('Ollsidl'I' til<' (,hnli'W'; a,'c'(Jlll!J:\lI\'in~'thl·ir diil'l'r"nt C'UrillI!' 
PI'OC'l'SS('S, III tl s('rips of' 1'1]:,1' ('xII',)";',,. sIll Ii;,.. !Ill 11IlP-l'III't'1 lobuc't'!;: 
Dftl'kis witb nixoll Ilnd ('(J\\'O\'/;{'I'''' do, 7. S. flJ i.!.'1l\'1' (II!' 111",,1 ('ofllPIl'l<' 
datn. Oil 111(' (.Jl(lmicnl {'oJllpositio!l t:!' tll'" du~,; Ill' (oba('co ,n'! 1'(111/1<1. 
'1']1(' lnrg!' IlIl/nIH'" of 10Im"("1 ,':1m pI!',.; ;lIUdY/,('d \\'1~" nilt:lilll'" in work 
COY('l'ing mall,\' :lS!>!'('!S or fllH'-('Il/'('d ; (llm('pl) produ:" iOIl. TIlt, :-;!Ildi('s 
COYf'I'Pcl work Oil IYJlf's, ;wll:4ll1al dilrf'I'C'Il<'(,s, tlg:!lIg, s[,l\lk llllsi(io:l, 

• 
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3 BIOCHEMLCAL CHANGES IN TOBACCO 

and a limited eonsideration of fertilizer treatment. All the tobacco 
examined, however, had been subjected to the flue-curing pL'Ocess, 
and changes in composition resulting from this treatment were not 
studied. 

In the studies on the fiue curing of tobacco by Garner (10), Cooper, 
Delamar, and Smi lih (5), and Moss and Teter (16), brief consideration 
was given to the physiological processes involved. No quantitative 
data on thn changes that take p:itce in thl'chemical constituents of 
the tobacco leaf during the flue-curing process, ho\\'cvt'r, ",;::ro given. 
Garner (11), 'in his 1'ecr11L book on 'rho Pl'octuctiOll of Tobacco, con­
siclm'ed :flue curing briefly and indicatt'd some of the chemical changes 
occurring during curing, al bhough detailed biochemical analyses of 
tobacco before and n.fter fltw clll"ing were not, given. 

Ward (27) wasthr Lirst to study some of the physiological changes, 
tn,king place in lobncco c1ul'ing t11r fluP-cul'ing process. He studied 
the changes in Lhe Cfll·boh)'dl'l1./('S nne! t!IC' hemicellulose in flue-cured 
tobncco. 'rhe cnrboltydrnLl's dl.'tt'l·llliill'(t includrd stal'ch, dextrose, 
levulose, sucrose, and dl'xLrin, B('ginning nt Juu'v('sttime the cLu1.Ilges 
in pCl'{:('ntngn eomposition of thrs(' cOllstituent.s in the curing tobacco 
lea£ W('!'I' . d('ll'l'milll'd nt 12-llOlll' in(.Pl'Yals tlu'oughollt thp cming 
Pl'O('Pss, Whilpmllll.\- fLIlIlI",s('s of tiw ('0 mJ)osil ion of ll11P-eUl't'tL 
tohncco ib-wlf lind I)('('n marit', thi:,; s[llcb- wn,., tilt' iil';;t 011(' in ",hidl 
the init.illl composi Lioll Hwl tit!' Stl bS'l'CJ U!'llt, pl'o!,!:r('ssi \'C chnngcs 
during; thC' PI'O(,(,,;,, of curinl2: W(,I'(' (:OlllPHI'('d. . 

'. 

'1'])(' woek of \\'nnl wns eUl'l'ipd Ottt on tll.l.' 'Whitt' :\[IlIllIllO[.h yitl'i('(v 


of fh\(,-(,III'l~cl lolm('('o gl'Own nt OUnwn" Cnnnd.1. Tit!' fPI'liltZl:" 

n]Jplil'd wn,s I,Oon JlOllll(js 11('[" ttCl'p of' n. :2" l(J·S lIlixt tll'P. 


A>1l\('\\- and HJ iek (1) wOl'kil)r~ in X ('w Zl'tllllHd sl.lldil'd Iltl' eh\Ul~l'S 
at 1:1"(,([ t!('n tin! ('["YI\.Is t Ital oe(,l,rrNl .in g;lueosl', fl'llClOS(" ttlltl SUC'I'OS(' 
during [hw cueing. 

PIA\; OF '1'111·; TEST::-; 

Two sl'!'it's of SI)('('iul [p"ls of 111\('-('111,\,<1 tohlU'('{) Wl'l'l' Illluk in lilt' 
PI'('S('tlt stud.", In till' lirst tl'st !obm'('o or ('jf,!:lll'l\(((, gl'ndp of tl1"P(' 
of tl1(' impoJ·tnnt lypt'S ,\\'HS lIspd: 'I'YI>I' lId» fl"OUl Oxford. :\. C.; 
type' 1:~ it'om Flol'PII('P, S, ('.: ly!'p 1·1 J'rolll Tiftoll, Un. 'I'll!' (';u·ho­
hydl't1(('s iu !h{,;:w lolnH'c'os WP!'P dt,f('I'lllillP:l nt thl' l'lld of thp ('uring 
pro('pss and :lft('1' !Ill,,\" I1ml ht'PIt ",lIb",PljIlPlltly }l1·O('P'::"l·d in bulk" ill 
tiLl' ]l1tC'!\: hOltsp of (il(' gl'ln\'\'l' in tll!' lI'"'ttnl nWtltll'l' pl'ior to Illnrkt'lilll2:. 
A 1:;0 , limit!''' ('Olls;c\('ratiotl WI,S giYPIl to IItp !'fI'('('1 of lhl' l'OIllTllI'I'l'hl 
l'('(It'yinl2: j)J'o('pl"'S on tlt,· Sllf!tll' ('hung(''', SIH'('i:tl nllplltillll wns gin'll 
to tIl(' compositiol) of !IH' 1'1",,[, l'!,dlwillg slIgtll'S lind to [ilp ('\wllgps in 
S\l('/"OSP ('on(pnl of ((H' IpHf. 

rl~ !lw s('('Olld ;;('/'ips of' [""t", C'Ollcll'('ll'd nl FIOI'I'Il('(', S, C., ('ilI1I1g(':, 
tukmg pIn('(' in tit!' ('lll'iJohydmll''' Hlld I~ nth!'l' {'olJslitlll'nts or toh(wl'c' 
durillg tll(' (J\l(.-t'!lI·iJl,!!,' pr,wpss \\'('1't' dt·It'l·rnit Il'd, ~HfI1plI'S or tilt' 
tobfl('('(l. as hun'psl('d. lit IiiI' ('lId or tlIP \'t'llo\\'illg "Illg(" :lilt! .It till' 
eOlllpll·tiOll or IIJl' ("uring P'·O!'pss. \\P('(, tln:tlyz(.d. 'hI iHldilion,limitl'd 
flllllin-WH \n~n' iliad" or {(lllIH'('() Ihn! bad bp('[l ('U/'I'd ill thl' !luI'mal 
wny"nne! oj' similnr f.obll('C(l ('111'('<1 hy PI'O('('dl!l'PS d;ll'('f'illg t'OIl",idl'J'lIlJly 
nJ ('('r!uiJ) ~fu~('s of th!' P'·'\('('SS. ;o;!wt'inl tltI"lItiO/l \\'1\S gj\(,ll lil,· 
Yl'llowill!! sln rr!, lilt' [('III'-<lI'\'i,)O'

~ r stnrrp, and thl' finnl 1('ji'!lPl'al ItI'~' 
• -i..~ r' . l"'t 


lI::;('d fOl' (11(, stl'nl <il'yin/.(. 
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CARBOHYDR.\TES IX FLl-,E-CCRED TOBACCO o.F DIF­
FEREyr TYPES A:\D CIL\:\GES ~\SSOCIATED \VITU THE 
nCLKL\G PROCE:3S • 

~IETllOJ):; OF SA)IPl.nG A~D :\~_\LYSIS 

Th(' 1Plw('s \\"PI'P :W]p('Il'(l from plnnls in lhe' li(,le! in OJ'lIN' to ohtain 
mat('rinl of uni.form l'ip!'nl'~s nnd composition, In soIll(' ('uses 11 pair 
of similal' ]pans \\'('1.'{' :wlp(,(p(l from ('ach of ,iO plants and, nltpl'llllting 
the' nppPt' and 10\\'PI' l(,!lVPS of ('Hell pnit" w(']'(' made into two 10t:-; and 
used [01' ('omparatiy(' I ('SIs, In othpl' tl'sl:-l tlll'PC' \lniform lot:-l WPH' ])re­
pm'pel b,\- picking tht·p(, similat' h,a.ws from ['n('11 pIon!. The middle 
l(,HJ of tll(' lht'('(' pickC'd \\"11:'; put into OlW lo[ nnd tiJ(' olh!'t' t\~'O l(,I1\-('s 
w('t'e uSl'd to jln'pIH't' two addilional lots ns olltlinp(1 a,bove, The 
S(']Pc(l'd. Jots of \1'11\'('5 \\,P1'(1 ('ul'pd ill till' l't'guln.r ('!Iring barns nt the 
sevPl'ftl loco,lions \\'lwl'r P;q)('riIlJ(I!ltul ,,'O/'k of lllp Di\'ision was Iwing 
C'itl'l'i('d on, 

In the' ('tiring hal'll tlw i!'l'UtlllPllt or nil "nrnplc'" of n. ~w!'i('s wns the 
same nnd lik(' thaI of olh('l' toh:tc'c'(l l){'in~ C'ltl'P(\ at thp Sllll1C' time, 
Ho\\,py('l', ItS soon tts thl' ('ul'iflf!; WtlS l'otn])lpll' and fil'ing of tll(' bal'll 
1111<\. ('(':t~H'd. thc' sumplc's J'('pt'~'sl'l1titlg til\' ('lll'Pc! tolllH'('o "-Pt'P I'rmo\'('(l 
'Ivhil(l till' burn wa" "till hot )1-.\\ ill1llll'dlatply [Julin nit'tight c'ontlllJl(lt'S, 
Sampl('s tlllll \\'('n' to hI' pln('pd dil,C'etJ.I' ill t lIP pttc'k hOlls(\ \y(If'l' nllo\\-('(I 
to J'('mnin in tltt' lH1l'll :\!lcl nfu,f' Inking UJl sulli('i!'nl InojS(ttl'(' wPl'e 
pln,C'l'd \\'itll nth!'!' lohnC'l'o to Ill' ;-;\1hjpt'tpcl to tIll' hulking ]>1'O('l'SS, 
Ot]IPl' 5Hmp!t's \\'(In' nllO\\-l'd to In];;p up 1l1oistul'e', !'ptil'i('d tJ n,t a ('0111­
Il1PI'cial plant, IllHlsulJjp('tpd to tllP hulking PI'{H'('SS with othl't' samples, 

In ('OlHhtcling til(' nllill~·sl's. tIlt' 1'1'('(' l'l'dll(,lng SlIgil.l'S Wt'l'f' l'xtnwll'tl • 
hy till' official llH'thod fl, p, .3;j,"'1 Jot' _!;I',tin ,lilt! ('nt tI(· f('('c! fI_nd the 
dctpJ'miJlfltiot\ WH~ cal'l'il'ti out by till' Quj,;umbing nlHl Tholllas 
n1('tl1od (2, p, 1.381, 'I'll(' n'lllwiJ\~ S\lgIU' solution \\':\.;:; im-('l'lpd ft('('Ot'(\­
jltg to thl' ()fIi('inl tl1ptitod Il. 11. 1.;'!1, ,we. ,;8 (I)) ,?l ",\" tltt' tt-;(\ of n pl'ppa­
l'ntioll of ill\"('r(Hs(' (\rnlll'J'slt,ill t, lItlcl tllP "lll'I'n,;!, \\nS !'fllcui:ltcd from 
tlte' ilH'r('!l~<' in l'('(ltl(·itl~ ";1l!.!;tU'';, TIlt' ,Tn,ck,;ol\-:"[nll!(I\\'" lllodifi(,lllion 
(2, p, :ifI./1 of .\'yns ",·p]p(·tin nwtiJod fo!' 1('\'\;Io:,p wus ttspd, Th(~ 
d('xtl'o";p vnltH':'- Wl'f'(I oiJtuitll'cl 1I~ lilt' dill't'l'l'I!!'{' I>l'l\\,('p/t tl1(' fl'l'(' 
J't'tiltC'illg =,ur;at'S llnd tIll' l('\-nlo..;!'. 

C \HHOllYDH\1'E,; 1'0 TOll \ceo BJo:F()H1~ \'in \fiTEn Bl'f.I"~G 

Flnp-C'llI'('cl tohlll'l'O i" ('Il-'(OIlIHt'il\- t'PIl10\'Pt! (rotll 111(' ('Ilrin!! bnlTl 

ns. snon tIS til!' dl'Y ll'ar llll~ tnkl'lI lip ";ljllkh·1l1 IllOi..;IIll'1' rl'OtIl -til\' ail' 
to l)('t'l)lil halJdling withullt ]0";" from bl'C'uk:t;,!'C'. Tilt, [ohH('('ni,.; 
t!tPIl puckp{l ill a "11l'I'iul mlllllll'I' ill hll'gt' piiC',;. Of' bllll,..;, ill I\. p:u'k 
hO\l,.;p fot' I iifrl'l'PllI Pt·t'iOllS of tinH'. d"lli ndillg Ol\ III\' typl', !;l'l1dt'. 
lind otllt,!, fn!'l!ll's, Ill:til it i" JJI'ppan'd I'n!' lIlill'kl'tiJ'lr. 'I'll!' IIloj;;llll'(' 
('ont(,llt 01 Ilt(' loh:t('('(J \\hl'll I'PllIO\'p,l fmIll till' llll/,It Hntl \\'1lt'11 Itl'lcl 
ill t]lI' [lll!'k h01hl'. lllay vary ~l"'ally wilh \\('alb .. t, pondiliuns, It 

.' III til,· T"'\f\il,l!; n)ll'l'!lliom ttl<' I ,IIllI'I'Il Wit' j'u,.,..tI thr<llll!;h II", marhinr in 
uhout 1 bUllf_ Il'lrm'; 11'~!I lillU' I',,. j,-al Ln-! I, ..,,!. a!tu,,-\ C·...IU1il'ldy fJ'''NI from 
it;; lII!li-tllfl' at :tTl ,.jn:~1t'·1 h'1,,!"'rm'il'l', aPl'r"'\I!l'atil'!'! 170 F .. "11011',\1,) lOO" 
til 110\ ftllli I'f'onh'n"! I .. U 1I",i-I'!rI' ""llt,,!,~ of a1Hl'It 12 !l!-n"'1ft by till' 11-1' fir 

::;t('IIIII, .' 
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5 BIOCHE1\ITCAL CB:AXGES IN TOBACCO 

maybe (1) reln.livC'ly dry nncl ('ontnin ol1l~" n,bollllO IJl'rccnt moisture; 
(2) in good handling condition, with n,bout 20 pC'1'('ent moisture; or 
(3) so sol't thnt spoiluge tnkl's pla('.c, T11l' color of the )Pnl' l)p('omes 
more uniform, und nny motiemt(' amount. of gl'Cl'11 color thnt J'(lmnins 
in the viens of thl' leaf n,t the end of the cming is usun,Uy rl'movod, 
The'se changes, l'speciltlly tll(' re1110vltl of gl'N'1l color, ndel ('onsidembly 

, to the vH.lue of tIll' tobae('o WIH'1l Il1ltdwted, 
The quanti.ties of sugat-sfound ill tllt' eli/Tn't'nt types of l('uf immedi­

ately uftel' tluT hud been cUI'Nl nnd n.ft('l' the~' had be011 i;:C'pt in bulks 
arc sho\\'n ill In.bles 1, nlld 2, Free l'Nlueing slIgal's ill lhe cUt'ed 
leaves rnng('d fl'om n,bout S,G to 17 j)('J'cl'nt, nLlul's lhat, IU'C on the 
low side fot' thesl' l.oba('('08, TIll' tolHl('COS \I'Pt'(' s('leelNI to l'CPI'PSl'llt 
cigal'ctte gl'ncles thnt, flS fl. J'1l1C', show highl't, vnIul's (6), ,nwn the 
frce reclueing sugnrs W('l'C il1\"('['[('(l, hOWl""Cl', tltl'l't' WllS fl, V('L'y eOll­

siclel'able incl'C'tts(' ill total I'educillg sugnl's, which thC'1l l'llllgt'd from 
about 16 to g1,PCI'<"t' lll. Tlw an'l'uge inerea::;e onin\'(,I'::;ioll, which 
was carried out b~" Illt'lUlS of ill'"l'J'tas(', was 9,2() pcr('ent, which is the 
equivalent of 8,80 pm'('('nt SIH'I'OSP, The Yatut's 1'01' the tolnll'edu(~illg 
sugfl.l'S ~wel'e in ngl'('l'l1wnt with the ,"nhl(,s IlSlHlll,'" gin'n for tllt'se lypes
e{n, The inel'('asl' in I'NI ucing sugars U pOll fl('id hyd rolysis is U5l1tl11y 
giwTl as only I1bout 1, 01' 2 ]wl'c't'nl. In t/rl' samples thnt had b(,(,11 
bulk('r1 (with tlll' ('xl'l'plioll oj' (HlP thlLt had. hp(lil ill till' pllek house 
fol' only 17 cln.ys) til(' ObS('ITl'd ill('I'('IIS(, in l'l'ducillg SUf!'U,I'::; Oil il1\'cl'­
sion, c'llkulfLtt'cL IlS S\l('('08<', an'raged nbou L 2,ii ()('I'('('II t. '1'11(' hu'ge 
inC'I'NI,sc found in till' 8nrnpl(ls that "'1'1'(' ('ul'('(1 only is Vl'oi>n,hly the 
],(Isldt of tlH' fIlet thnl till' nlll.l('I'illl ,,-as Iln:tln:!'r1 in thp ('olldifion that 
it wns in :1.l th(' limp tIl(' {'uring 1m" ('onipl!'ll'd Hnd lH'fol'(' it hn,tl 
b(ll'n lwld in n, pack howw in bulks. 

COllfirmation of tIll'lnl'g(' itH'l'{'/tSl' ill I'pdll('lng sugars found on 
11,n11'01,v:::;i5 i:::; giWI} hy \Yul'd. (27), who l'l'»OI'[l'(t incl'('lt:::;ps. ('al('lrlitlCd 
as Sll('I'O"P, Itv(,l'ngll1g about 10 (ll'I'('PIII. Jn Ihn,( work till' rna l(,1'ial 
~WIlS nnnlyzl'd ILl tllp (,IHI of Ihl' {'ming lB'O!'!':'S (lI'OI)(,I' :weI :lIly !'iUlllg('S 

in SligH 1" I'('lalions dll!' to tb l • proc'PS"; of hulk.illg \1('1'(, plimilHLll'd, 
A sirnilltl' lttl'g(1 ill('I'I'IISI' or SlIgH!'S fl'OTll hydl'ol\'si" WIlS 1'('(Jorll'd I1.1S0 
hv ;\ogllli. Ok:!, UIHl Olllku ! /7 " Allhow.?;!l (;n]r lilllill'd dllllt w('t'e 
]'('('o1'<lt'(1. itll'l'PtlSP;o; 111 YIIIIlI' ofrp(irwing sng:lr ['out'l'nl oj'·1. to ::i ll('I'['I'nt 
W('('(I j'p(){)I'1 I'd, Tit!' Y(,lIow Ol'illl)('O Yari!'t." of tollH('('o WitS u,,('t!, 
i1.lId til{' lPilf' {'mp \\:\,.; SIlI'j(,('tf.,d tn fl111' (,lIJ'illg, 

Wbill> tiJt, ]('l1f l'\'fllllirll'd in Ihl' hulk,.; fill' jwriods ranging I'l'om 17 to 
LiS dnys. 111(\1'(' WIlS 1111 H\-('l':t~(' itl('l'(llh!' or 1'1'('1' J'(',lucill!! ';UgHI''; ('onl<'nt 
of lui IH'I'('Pllt UHhll' :l " Tltis jlll'I'I'U";!' lljlJl:lJ'l'Iltiy \\":IS olJIuilwd 11 t 
tlw ('X1)('] 1"\' of til!' "'\\('I'OS(', whil'h ,,\\0\\1'1\ nil 1I ,'prag!' d(,(,l.'pns{\ of 
(i.;'il- »('1'('1'111 III II\(' ;'ntfll' tiJll(', Tlli" d(l('I'('u,;" would H('COlll]l rOl' tlrP 
fOl'matioll of '-oOClH'wlwt 1lI0l'P l'l'lhwillg SII~~Hl' 1hnll \\It" foulld hy 
flnnlysis, Tlw !i~lll'('" ,,\to\\' tlllll in additioll \0 plt,.;i(':d {'\t'lIll.!;(:::; 
()('('lIITill~ c!w'ing tIl!' hlliking PI'O('!''''';, ('h"!llil';ll ('b;lIl~f''; of ('(jll­

~i(I(IJ'Hhlp mngllitudl' "'1'1'1' i/J-:o tnJ..ill!.\' pia:"', Thl' 11\('1'1':1"1' in l'('do('ing 
<iugtlr ('unIt! l'!'snlt in S!lIl1P\yhnl o( an iW'l'P;t.;P in till' !t\-gl'O';('OPLt' 

prolwJ'ty nr tit!' tohu!·(·o. "ilwp Jl'vuio.;,' j-: llllll'lt 1ll()I'P h:\'gl'O~('(jpie 
dum :::;U('I'OSI', 

In two or thl' sprip", oj' sUJlll'h'~ tltl' pl)'!'('! of l'fldt'\'jllg Ill<' tohnc('o in 
n. (,()llHl1('l'C'inl plullt lw/'ol'l' pntting it in tll(' jllil'k 'holls!' was :;tudi('d, 
Lo::;sp:; of ,,\I(,I'OS(' \\'('1'(' fOllwl lo lukt' P!:H'(' ill \'NY Illllch tlte "nnw 



--~ 

TAB1,E L-S1Ir!arS in:!l1U~-(,ul'ed tobacco of se~'eral t1l1)eS at lIte end of the Clll'in!! process and ajter .'!t07Wle in. oulk's .in a· pack ~ 
h011.'!P for diffrrl'71t ll'lIfJths rd fimr' 

lWa\('r-fl'pt'lm"is] t;j 

! Total I IFret' r!'dlleill~ sligar" LC\'lllo~c ~ 
l"uj!;ar:l aft ('I': in free §TnH' , lorutioll at "'hieh grown, alld Irl'alul('ll! ~11(·'·O:-;C! ill ,'('rla>'p I reducing ... 
; i n\'(\I'"iOIl J 1 Lenllose sugars t< 

t:d 
~- ...,.- d

' I j.. I t<
T.??!' 11 tb),Oxfonl, -X. C.; j l'etCI'II! Prrc('JlI.· Prl"ccnl I PcrCl'nt ; P/'rCl'lll Percent t< 

u1'('d ollly... .. 3.J·11 !l.01 liI.SI (i.·I!). 5.21\ 3.80 57.8 ~ 
('ul'('d ou'" .. ,. , _ 3(H ,. 17. 15 I 30. (j·1 12.82 1 7. (jS n .• 17 44. 8 ~ 
CIIl't'd, 11l11Ju.d 8·1 da~·" ... . 3(~ 2 2~12 i 2~. 01 ~1. !!O 12. 22 11. 20 ~2. 2 
('l1r('tI, Imlk('!l 1 iiS tIay"... .. 36-3 2;). 10 i 2H. \)1 .3. ()21 12.62 12. '.18 00.3 ... 
('ured only.. . . . 37--.\ I S..j.) ; 15.02 7. 11 ..L 22 4.22 50. 0 ~ 
C:ul'ed, l'('(lri('d, ~u~d lllllk",i 1Hi day", :37..H I 11. 71. II. :57 2. 72 ! n. 78 I .J. !l3 I 57. 9 "" 
( nl'cd, lllllkNI 118 daY" ..... _.. ' __ 37 .(' ! 1·1. 3\1 15. 0 I . 62 8. 1,'1 6. 2.\ 56. 6 v 

('urNi ouly... .... 311-1 l lO.H2 21.03 \).70 0.271 .J.55 57.9 ~ 
('urNI, 1'('!lrird, Ilud hllll,,'<1 120 day,; 3. !I"2. .,' l~. I.!l . 20. 22 .' 1. U31O. 30 , 7_ SO 56. (} rn
CUI'('d, bul!u'd J20 dltys .... _ '. ..' an·:3 17.25 l!). 58 • 2.21 !).O.J 7.01 55.9 • 
Original p;n't'n h-af .... _. 37-I} ".' ,(i3 : 1. 78 i J. Oll.__. __ ' _____ • _ __________ ~ 
Cured {)lily I37-E Iii. 18 22. 76 ; 7. 20 ! 7. 70 7. ·18 50. 7 tl 

.- -. '" ~~ - t) • "OJAir-('IIl'('d:12 dnw. . 3{·~' \ .01> . . 3D ~ • _(j ___ ... ____ ._.__ ____ .' ___ ~ 

Typ{' 13, Flor('llt'!:, ~. <.'.: 
Cured onl1' '36· J I 1'J ~~ , 'J'J (l(j ; " (jsl j' 'J..:1 \' 'I) \1) ') 0 

• -'00 ..... I' 1 _ ... OJ l' v. \. '\}~ ... ," ). "'1. • •• _

<:ml'd, ImikNI 17 du),,,, 3U -2 I I G. 70 I n RH 7. 72 8. 80 7. \)(i 52. 5 '::j 
Lll ret! (lll) \' '. .. . 31)2 ! ](j. 141 2·1. 77 i S. 20 I S. 07 8. 07 50. 0 g;
(:\1r('[l, bnih<l ·10 day,; 3lJ'J: 22.87 2·1. .15 1 I. 50 11. a·1. 11. 53 4!t G !=;l
( I1r('d 0111\·. . __ 3!)'4 f 1 L US 23. Uti S.48 I 7. 65 7. 33 .51. 1 c=i 
Cun'!I, bulked 3S tlll}"S._. 3U -3 i 21.·l!J 23.33 i 1. 75\ 11. 05 10. ·1·1 51. 4 d 

T)r' H, Tifton, (:11.:
'ured only, ". __ . _ _.•.. _..•.. 37'-1 ! 17.01 I 26.0!J I !J.48 8. (i1 8. '10 50. (i ~ 

Cured, bUlkt'd 26 day". 37-2 ; 23. u9 :lu.51 I 2. fi8 I 12.04 11. (i5 50.8 !=;l

.-------j i I. [;'j:\.\'C'ragc _____ .. , .. -... ; ... -. ----. ; ..--.. -... -"I,---.. ---. -1----... ----I·-.. ---.. ... 52. 4 

• 

I O .. ;CII13tcd liS in yert su~ar• 

• 




7 BIOCHEMI.CAL CHANGES IN TOBACCO 

• 
TABLE 2.-Ghanges in sugars taking place in flue-cured tobacco of 

d-i:tferent types during storage in a l)aclc house j01' d-ijJel'ent lengths oj 
time 

lWater-free basis] 

Increase 
Typo, location al: which grown, Sample Fref' re- in frne Q IIJecrcase 

and treatment reducingNo. clueing uuerose iusilcrose 
sugars 1 sugars 1 

T~ce 11 (b), Oxforcl, N. C.: 1 Perrent Percent Percent Percent 
23. ~t2 _______ _ 4.06 _______ _

d~:~~~t, ~~ll;;.e_(~~:. ~~:'~=:===::= ~~=i 17. 15 0.27 12.82 7.80a. 62 ,______ _('urecl, hulkf'd ]58 days. ______ ",. 3(j3
Curod onl~' ___ ...... _.______ 3o-l 25. ]0 1-------­17. 15 7.05 12.82 9.20 
Cured, bulkecl1l8 days ________ ! 3i-C 1·1.39 .. _____ ._ .02 ___ • ___ _ 

Curecl 0111\'. _____ ""'_ -- '---r 37 .. A S. '1.1 j 5. 95 7.11 6.4911. i1 j _______ _ 1Curecl,l'ecJricd, bulkecllJ 6 days_i 37-13 
Cured ()lll~' _" _ .... ___ ., •.•.! 87-A R .j·t i 3.27 ~: Ii ~----,r39 
Cured, bulk('d 120 clays _____ • .! 30-3 17.25 • ___ • __ 
('mod only _. ___ ., _". .. _ .. ., ! 30:"1 10.82; G, 'J3 

0 

~: ~61·---7.-49
L 93 • ______ _<;tII'ccl, r('drit'd, bulkecl120 days.: 3!l.. 2 18.10 !-_ •. _.. ~-i 

Cured only" _____ . _•• __ ••• : 30-1 10. 82 i 7. 37 I 9.70 7.77 
Type 13, Fl(ll'('uc(', K C.: : 

(;urcd, hulked 17 days_ ... ___ : 3fi-2 7.7216. 76 1"------..1Cur('d only __ .•. __ .• __ i :30-1 ]2.77 3.09 ! 0.68 1.96 
Cured, bulked ·10 days ____ " _j 30--1 22. 87 . _... ' i 1. 50
CUl'ed olll.L ____ ,, ______ ..1 39·-2 16. 1·[ 6. 73 I K 20 6.70

21. ,19 ___ • __ •Cured, bulked 38 day"._".... __ ; 30-3 .L. 75 
Cured only____________ .: 39·'1 14. US 0.51 S. ,IS G. is 

Type H, Tifton, GiL.: ! 
Cured, bulk('d 26 days. ____ ._.' 37-2 23.09 1-------- 2.68 
Oured only _____________ • ___ .; 37-1 17,01 J 0.68 I 9. ·18 6. SO• : 1"-1' ­
___~~~~:~~t;~=~:~~~-:~--.-;~~=_:._~~~-.~~j 6. I~ 1__ ..._-_--_-._-.:......_6_._5_4 

I C,llrulrll<'liIIS invl'tt ~ugur. 

nmounts fiS .in the tobncco thnt hnd not bN~lll'edl'it'd. Although the 
numbel' of tests were smnll, tlJ('.\- nppenl' to show tlw.t the itnrcrsioll of 
Burrose is not dIn nget\ materially b,\- tbe drying treatment. 

It WfiS found possible to bring nbout the cbunge of some of tho 
suel'ose present in tobncco after curing in the labortLtor.,- in much the 
~n.n1(' mnnncr ns ill tht' hulking proccss itself. A small qunntity of 
Pt.\wticl'ed 11 ue-eured tobncco WIl" exposed ill fL desiecfLtor over fL 
sfLinmted solution of sodium nitrnte J which nmil1tn.incd tL rdtLtive 
humidity of nbout 72 l)('r(,(ll\t, for n. \\'(,(11-::, and Iwnlyses were made. 
before and ni'ter the treutment. A redudion in tho sucrose cont.ent 
from 8.7 to fLllOut a.7 percent and nn nceornpnnying increase in free 
reducing sugill'S WIlS found. This indiea(:cs that under fnvorablc condi.­
tions the pl'Oeess of illversion tnkes plnce rnpidl,\'. 

I. 
The differcnce in composition of tobncco brought about h)' tho 

method of cUl'ing used is shown, in fl, speeinl comparison (tn.blo L). 
"\'hen tobllcto WflS Jiue-clJ['ed thc SUglll' content wns about 2~3 percent, 
but when air-cureci only about 0.4 percent sngnr WilS found. Also, 
thc flue-cllI'('d 1(,lIves W('J'C yellow alld the air-tul'ed IC'fLYcs, b1'o\\'n­
the uSlItLl colo/'s obtuined 1)5' th('se methods of ('tiring. 
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8 TECEKICAL BULLETIN 1032, U, S, DEPT, OF AGRICULTUHE 

NATURE OF TIlE CAIWOIlYDHATES IN FLUE-CURED TOBACCO 

Although cnl'/)ohnirntes arc pl'rs('nt in lnrg(' amounts nnd (1ifl'erent. • 

forms in Hue-curerI' tobncco, tlH'Y Ilfty(' ncvri' br(,11 eompl('trl~- idrnti ­
fwd, Somc of the 1l1rtho(/s of lU1uh'sis used in the study of cnl'bohy­
drntes in Hue-cured tobncco indicate:- the ])rrS('I1C(, of sucros(', ({('xtrose, 

und l(,\"tllose specificuU \", TIl(' frre 1'('(\ ucing sug-Ilr frnetions Il r(' usu[tl] y 

hycll'ol:vzed by a miu(,l'n 1 [tcid or one of the'strang(,/' organic ucids, nllc] 

thc incrense in l'('ducil1g sugnrs is cnlculn,tccl flS SUCI:OSC', Ho\\'0nl', 

thrir nctiOI1 is mor(' or ks!> g'Cll('/'ul nnd not limi tC'd to nllY p[tl'ticulnr 

compound thut would l'rslIlt in thr fOl'l11ntioll of u· l'rdilcing sugar, 

Thr netion of thr enZ,\"lne im'('rtnsr is sp('cifie, nnd only SllC'I'O:;(, is 

lrnlrolyzed, Also, the hnlroh'si5 of suc!'ose results theol'eticnl1y 

iIi the 'fol'lnntioll of rqunl'parts of cIrxtl'os(' and lcnIlos(', nnd spceinl 

nllul)'sis for the 10nIlm;(' cUllponent 5ho\\'('(1. thnt it rnnd(' up nbout 

52 pel'cent of tIl(' fr('(' rNlllciug sllgllr fl'nction, J~urth('r ('yid(,l1c(' or 

th(\ icl('ntity of th(' suel'os(' ",ns giv('n b\" n. polnl'inl('trk t('st of the 

reducing sligur from OIH' sftmpIr J;('f'ol'e nllr.! nJtl'l'ilwcl'tnse tn'n.tmt'nt, 

wll('n more thnn 10 p(,l'c('nt of snrl'osc wns found, 


BIOCHEMICAL CHANCES IX FLlE-CtIRED TOBACCO l)CRIXG 

TIlE CLIUXG PROCESS 


~fETIIOJ)S OF COi'mUCTf~G TESTS 

At tll(' Pl'l' D('e EX)l(,l'iml'nt StnLion 1<'IOl'(,I1C(" S, C .. hioell(,ll1icul 

chung('s in the ('nrbohydl'ntc'~ nne! 12 othl'l' ('onstitu('nts of tohncco 

d1ll'ing thl' fllI('-nll'ing PI'O('('~R w(,I'r studi('<1. ~Intpl'i:ll for thp t('sts 

wos slippli('el hy n lorgrplontillg' of tllC' Gold Dolin!' YIl1'ipt~, of tohncco, 

Th(' f('rtiliZl'l' tr('ntlilrut ('()n~jRt('d of ] ,(JOO pOllnds 1)('1' HC'l'£' of n :~-R-(i 
 • 
mixtllt:r and u top d!,(,,,,,jng of :m ])(lllllds of nitl'H,tp of sodu nnd 100 
potlnels of sulfntr of ]lotnsh !nppli('d Ilt thr first Clilli\'ntion). 

Til£' {'ul'ing t('sts \\'('1'(' Illndp ill :l "1H'('inllr ('on..;tl'lIc(('(l bUl'n dh'id('d 
into I'OUI' ('olllpl('l('l\' SPjHU'Hip Hllit..;, ('nell \l [('('I by!l f(,pl In'lf-; f(,pt. or 
np]ll'oxim:tt('I,\' ()1H'~r()tI,'th tlw si;r.C' Or:l I'Pg'lll:lI'('lIl:ing 1>111'11.' T!I(' build­
ing "'liS or dOllh]!' hOHnl-\\':\U ('on,,! 1'lWlioll, with (\I'D lay!'!'.:' or h •. ilding 
pH]lPI' Hlld J'()e/.; ,,"001 insulation, Each ('OlllPH1'[1l1('nt \\':1"; ('olllpl('t(' I1I1(l 
WllS pl'o\·jd"t! with it..; ()\\'.I1 ('1('('(I'i(' .llpntillt:'sYSU'IJ1, fOI'('('d-nir IlI'llt-cli,,­
tl'ihuting' 8n;I:('1I1 (wi(1t ]'('tlll'n dw,t), n 1'('('o['dillt:' tl l<'I'Il\O 111('(('1', and a 
]'('('ol'diIig j)s\·('hrollll'tl'l". 'I'll(' (IH'1'1l 10111(,(!'I' hidh "'II"; ]o('ntC'd in the' 
C(,llt!'I' or tit!" ('Ollljlll."!1l ('lit lI11tIl'1' thl' fir,.;! ti('I' plllt', alld tilt' '-Pt1tilu(N/ 
pf;\"('hl'OI\lP[PI' bulh" W('l'r 1J 1()lIl1tl'tl in til!' ('Plill'l' oj' (It(' ('olllpal'lIlH'nt 
n t' the' 11'\"('1 of tIlt' lllic\llt· [i('1' poll'. . 

Th(' to],II('('O sUIl/pin, thnt \\('1'(1 'llwl,nwd \\'('1'(' ('111'('<1 ill 011(' of th(' 
llllits fill<'d \\i!1t silllilnt'!t·:\\"(,"; of til!' ..;:t1ll1 pt'illling pi('lwd lit [il(' SHIIl(\ 
tinH'. l'ndtllllngpt/ 1<':I\'(lS or 1I\'('1':I/.:'(' lIln!lIl'i(\" all(I si;~(, \\'(,I'r dpn.lt 
into as ml111V 10'(,.; of !Ptn'!'..; liS dl',.;jJ'('d for n stiHh',\YIH'n lots of 2ii 
1<'II\'!'''; ('1\('1.1 'had )'('('/1 "Pit'!'! I'd. It "('('ond ";l'l'ips {,-ns jll'l'plll'('d ill til(' 
Slltn(' llHlIlIl(,I'. Lots of .ill 11'1\\'('''; ('twit \\PI'(, lllC'll llllld!' 11\' ('olllilining 
11](' lot of t:'1'I'U[P..;t w(lit:'ht 1'1'01]1 ()IH' ..;('!'il'" willi tlwt of'It'Il";( \n'i/.:'h't 
from tbl' otIH'!' ;;(,1'i('" nnd 1'(lp('n(i'l~ lllp DIH'I'ulioll willi [lit' 1'(,Ill:liliillg
lots, 

• 



9 BIOCHE1\UCAL CHANGES IN 'l'OBACCO 

One of the selected leaf samples in each test was used as a couLml 
to represent the original condition of the ripe tobacco when lutl'vested, 
Control samples werG dried in tt lnrge forced-air v9nLilnted oven at 
a temperature of 1400 to 149 0 Ii', (GO° to G5° C,), 'rhe midribs were 
cut n.way f!'Om the tissue, split, nnd then hung witli the leaf tissue in 
the drying oven, At the ond of the clIl'ing the fully cured leaves we're 
removed from the bal'll bdol'e the tcmpel'aLuI'e wns allowNl to fall. 
As the stems as weU as the lelt!' tissue W('I'O thoroughly dL'Y, the nut.!c­
ria] was broken up iml11('diat<'ly !Lnd plnced in PI'('S('I'YC jars, Prior 
to aualysis the dl'Y smnpl(' was ground in n ,Vilry mill, thCll passed 
through a 40-mesh sieTe, and slOt'pel in Pt'('S('l'YCl jltl'S, 

The annJyticn,l <In,tn, w('t'e ('orr('C'ted for the moisture l'eml1illillg in 
the dry lellyes mul edso [or the small amouut of mec'hanieflJly held 
sand found ill the ash c\l'teL'millations: In addition, since th(,I'e wus 
a loss in wl'ight of (II'Y mn.Upl' during the ('ul'ing,it was nC('CSSill'Y to 
make n. correction for this loss ftIul to ('xpn'ss all the l'{'sults on the 
same ol'i~illal \H'ight basis. Ot IlC'l'wist', the t'hnng('s occtlt'J'ing dlll'ing 
the curing pI'oe('ss would not luwe 1>('('11 ('Ol'l'e('tly shown, 'rhe cOI'J'ec­
tion factol' for the loss in weight dul'ing (,l1!'ing ean be det('l'mincd 
direelly from tlll1 weight of dl'Y multPI' found in the lcfl,V('s W1H'1l 
hn:rV('stecL a1l(1 thilt PI'('SPllt in similnL']Pfwl'S aftel.' having hccn cUl'ed, 
Howt'wI', ns till' enldulil ('ont('nt of tht' ,11'1\''-l'S ('ould not change during 
the PI'O(,l'SS, it WilS fCHmd 1ll01'(, dl'sirablC' to 115(' thp Vl1htes fOl' this 
elemeut; jn the ol'if!,'innlaud {,lll'('d malt'l'iul as the bnsis 1'01' ('fllculllting 
the correction faclor, exc('pt in the first two ('urings 011 whieh weight 
losses were detc]'lnillCcl from the nd1l1l11l'llf w(lights. 

:METHODS OF ANALYSIS 

S'tul'ch,-:'fn.t('t'inl pl'pyiously ('xtmctpd witlt 80 ]wI'('('nt nI('ohol for 
the dl'!t·t'minlttion of Sl1gill'S wns lIS(,(l. After drying itt room tpl11]wr­
ature the SU1I'('h wus w,llllinizpc\ by the ofli('iul mcthod fOl' gmin nnd 
sto('k f('('ds in tl1(' PI'('s('nc(" of intl'l'f('I'ing pol.vsne('hn.ridl's (J2, p, 360), 
Hydrol~Tsis wns ('(i'("C'ted b~T malt nmylils(' (Wn.IIl'I'st('in) in tIll' pres('nce 
of ::\ tell mitH"S bu (J'PI' solu tioll (J.~) hfl.Ying n. pH of 5.2, J{edueing 
sllgnl'S \\'CI'(' tlwn dl'tel'mined by til(' Phillips Tl1l'thod (18, jfJ). 

S'u[juI'8.-TIll' s(,Vl'l'fll RUgal'S W(,I'(' ('xtl'llclNI by Ow offidnlnlPthod 
for sugfl,!'S in plmlts (2, p, l.i8). Tlll' f('('(' J'l'duC'ing sugill'S pl't's('nt itS 
such 1111d nssocln.ied with llu' d!'t("l'lninn.tiolls of h'\'lllo=:;(' find suel'ose 
W('I'C clr((>('miIlPc/ by the Phillips nwthod (tEll. L('yulose WitS d('tl'I'mined 
I1ftrJ' l'ptnodng d!'xtms(' hy oxidizing ",ith iodine in potassium iodide 
solution (.T. T, Su!li\'Hn,7 pI'ivat!' ('oll1l11uni(,lItiol1), '1'11(' itlY<'I'sioll of 
SllCI'OS(, WilS ('an'i('d out with illwrtuse {\rullt'l':;L(lill) by lh(' ollicinl 
lll('(hod [01' SIlt'l'OS(' in plants (2, p. 1.3[1, 8('('. ,'18 (b) 2), 

('l'udejibr:I',_rrhe official 111('thod U. p. :357) \\'I1S ll~(,(l. 
l\'itro!JOl,---Tolal nitl'of(l'n dptp(,l11inntioJt was madl' !t('cording to 

the offieial KjC'ldald Ilwtlto(l modiflpd to inc'lude thp nilL'og(ln of 
llitm(es (:2, pp, 2(/-27). 'I'll(' ]Jl'ot!'in nitrogPll \\,/1;:; dt'lt'I'milwd b,Y the 
::\[ohl'1l1rtl1()d (I.5J hy boiling ~ gm. or (lip mo.l('('lnl Iol' 5 minut('s with 
100 1111. of {Lf> lW1'C'Pllt fi('(>(iC' n"itl, fil!PI'ing wlwll ('old, and \\'nshiu!:!: 
with hot 0.;) pPl'{'cnt fI('Pti(' Iwid. TIl(' njtl'o~('n in the rl'~i(hH\ WfiS 

7 Physiologist, TI. S. llcgionul Pusture Hc~en!'('h Laboratory, Stale College, l)u, 

11425GS-51-2 
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det('rmiuccl by the official Kjclclahl-Gunning-Arnold m('thod (2, p, 26), 
Nicotine,-The ofncifll silicotungstic acid method for tobacco and 

tobacco pl'Oducts (2, p. 64) was uscd, •. 
Ash,-1'hc tohn,('('o was ignited in a silica disll in a muIne fml1acc 

for 2 hoUl's at 550° C., until light gmy in CdIOl'. The crudc ash was 
then trcatcd with hot water, filtcrcd, l'Lnc! washed, rfhe filt('l' papor 
and l'('siclue Wel'e returned to the ol',igillal dish and HRhcd until white, 
The filtl'iLtC was addcd, evapoJ'iLtec1 on steam bath, and ignit('d to 
constant weight. rrhe sand prcscnt was determined (2, p. 125), and 
the rcsults ca\culat('(] as Rand-Irce aRh, 

Galci'll,m.-Th(' official macro method for plants (2, 1), 127) was used. 
o.ralie, citric, and malic acicis,-lDxtrncLioll of the tobacco after 

mbdng with sulfuric acid and pumic(' stone was maci(' with ether for 
40 hoUl's, using the method of PIl(,her, Vic hI''y, and 'Yakelllall (22). 
The ether Wfl.s rcmoved, and thc ('xlmctrd fl,(litls tn.kell up in fl. wutt'!' 
Rolution. For th(' clett'I'minatioll of oxaJie neid, the Rolution was fil'st 
trcut('d with hydl'oehloric aeld thfl,l; ('ausNl the pn'eipitation of some 
int(,l'f('ring ol'glulic material, which WfLS 1'emov('(1 by fiJt l'I1,li on, A 
double precipitation of the oxnlie Heid WfLS thell mnd(' with cnJeium 
chloride. The enl('iull1 oxalntC' was dC'tcl'lnined by tilTldion with 
potassium pel'mnngnnnte solution. ThC' ('itric neid wns d('tt'I'mined 
by the p('ntnbromon{'('tone method of Puehcl', Vickel'Y, and 1,('av(,l1­
worth (20), The malic ncid wns nh:;o dC't('l'mined by the llwthod of 
Ijuehel', YickCl'Y, nnd 'Vn.kell1all (21), 'rllis method. is bn.sC'cl Oll the 
formation of a bl'OrninC' compound yolntile with st{'n.m thn.t comhill('s 
with dini!l'ophcllylhyclmzin(' !o form ILn insoluble compound, Rolu­
tion of the compo:lI11d in pyl'idint' in til(' pr(,S(,l1(,(, of flJJmli d(lydops 
a h111e color thnt IS llH'flSUl'('(l SP('('{I'ophotonwtl'i{'u,lly, • 

Resin8,-D('!t'I'ntinlLtion of llw r(,Rins "'IU; llHtrir following the llwthod 
of PYl'iki (23) of ('x!l'llcliug the tohi1('('o with ethyl alcohol alld Uwn 
washing the J't'sim1 so ohtaillNI. Thc' finn,l purifit'd pl'oduct wC'ighNl 
contains th(' totnl I'('sins nnrl wnx('s, flR w('11 as lil(, ethel'efll oils with 
boilillg points abon' that of (Ilhyl HI('oho1. 

Pfctin8,,-·Tlw method of HnJllbllha-'Popzoyfl, (8) fOl' dpl(lrmining 
p('ctinic fleid b)' !ll(' cal'hon dioxicl{' fOl'lll('cl fl'om tIll' (]eeomposilion of 
the' peeLin rnat('I'inls "'I\S lls('d, The tohllt:(,o ",us fil's! boil('d with 76 
pm'(!('nt alrohol nnd th('n ,msllPt! on a fiit('l' pfl P(II' with mol'C of the 
Ilkohol to 1'C'Il1()V<' sllbRtnn('('~ of n l1olllwC'tin nn.! 111'(', whieh liberato 
('arbon dioxid(' uncl('!' th!' ('ol1ditions of tl1<' 11H'(ho<l, 'I'obu('('o n.nc! 
1111('1' pap!'I' \\'('1'(' tlWH pIIH'I'd in tl1{' dN'OJllj)osi! iOIl IInsk nnd 11\'(11'0­
<:I1I01'i(' Il(,id fldell,d, lWei nllY ('111'1>011 dio'\iti<' fOl'llwd by th(' d('colliposi­
tion of nnI'lJ()lln!(''l PI'p,,('nl 'fns 1'(~!lloy!'d by I1lNIllS of II· ('lIl'1'Nll of 
eUl'bon dioxici<- fl'(11' nil', 'I'h(' "PIH'tioll mh:!IlI'(, wn.'l hl'fltt'd a,! t:300 C. 
for 6 hOLlI'S, nnd !11!' w('ig-hl oC (':ll'bon dioxiril' {'YoIYNI, nfU'l' pnssing­
Lhrollg-1t n pUl'ifying- tl'nin, WIlS d!'t!'l'lllirlf'd fl." nbsOl'bing in n 'lodilllii 
]w<1l'oxid<'-IISbl'StOS 1)('('Pfu'l1l.ion ('olltuin('([ in lUI nhsol'pt iOIl bull>, 

, 7JlI l'ablf,---.!J'JIP pH ntilll' W:l~ dl't!'I'rnirH'd ('I ('('(rolllp( I'il'nll.,' b," URn 

of It glnRs ('I('('tl'()dl~, The Will ('I' (Ixl l'[I('! wa'l PI'('IHlI'('d flC(~()l'dillg to 
Brli(Jklll'l' (4) h\' sllnldllg Ii gill. of toblw('o with 100 Illi. of fl'!'shly 
boilpd dist ill<-<I \\"Ilt!'I', nllowing' it to slflnd, nnd fill('l'ing . 

.2110 18i1(1'('.-!I'II(' powdl'l'C'd lohllw'o (2 gill,) W(ul dried in nluminurn 
moisture dishes for 4 hom'S nl WOo C'. • 



11 BIOCHEMLCAL Cl'-IANGES IN TOBACCO 

CHANGES IN Cmll'OSlTfON DURING FLUB CURING 

Curing tests woro mude on \.wo primings of tobucoo euch your for 3 
yours. 'I'he third or fourth piekings ,,'ero tlscd of louf of tho high g1'l1do 
usuulLy employed in cign.rctte manuflwttl1'e. Anulyses wero mucic of 
the lei.f ns hui'vested, ·WhOll yellowed, nnd when Hio curing wns com­
plete. 

'l~he cliifel'('nces in eompo:;ition heLwcen the originul groen tobncoo 
nnd the yellowed lcnJ und ~hll difl'erences bet'Yeen originul louf n.nd 
cured leuf ulso wel'e detcll'lllll1NI. 

Tho composition of the' Inll((·rinl uSNl vnried to a 0('1'1 uin exlent 
from Year to YOUl'. Some of the varin,tion in the composition of ma­
teriuls rosultc(1 o,lso becn,usP of dimeulty in st'locting striclly eompurn­
ble samples of pluut mnt(>rinJs. However, the lllttUl'e of the ell!1ngcs 
occurring during the curing pl'Oeess romllinNl (he sunto lWei, in ol'de1' Lo 
simplify their conside1'nt ion, the wHilts of the senoml t('sts, cltluuln,tod 
us ltveragos, ure shown in table 3. 'I'he rNmlts of the 3 yeil,l'S' tests UI'O 
shown sepn,mt('ly in titbit'S 4, 5, Itncl, G. All the vnlues 1ll'C on n, sn.nd­
and wl1.(,('r-I'I·('(I l;asiH, 11 ml tlIP <In ttt for tht' llllltC'rirll in tho yello\\' slngo 
nnd when eUl'l'(1 hl1.vc 1.)('PI1 eOl'l'pel('d to the ol'i!2:inn.l dl'.,"-weigltt blll'is. 
The {LYCl'llgC' loss of \n·ight, wiLh 011(' ('x('(lplion, WIlS fLppl'oxirnfttt'ly S.S 
p('r(~cnt .ItL tlw )'(·llo\\,(·d SInge ami la.:3 [Wl'mlnt when fully clll'ed. 

'fABLE 3.-('!mll!}cs 'in ('omposition oj tobacco dlll'i fl!} the jllU!-cul'in{l 
PI'O(,(,S8 I 

[A\,('I'a~(\K of (i ClIl'in!!;;;] 

('OIl~(itl1(\IJ(K 

----- ..---.~-', "'._- .- .. ~-- -- ­
• P,r"I'1I1 ! jJ,'l'l'cul ! Pal'ent Pl'rl'clll: PCI'Nllt 

RtttreIL ..................._.J 2!l.ao i 12.-10 i-to.no j ,i.•i2i -23.78 
Fr('(' reducing lil1~(I1·.,,~•• _. __ •• _.! (j,OI'> i J5,02 ,+-0.21 Hi. -17 +0.7\11 

I,.c\·ttl()~o... ___ ... _••• __ .___ 2.R7, 7.00 +4. J!) 7.0!l: ./-.1. 1\1 
SU('ro~(' .•• _. ___ ... ....... 1.7:{, ,i. 22 +3.-1!1 7.HO +5.57 
CrlldC' fihC' I' ______ ....... _.. 7.21'> 7.10 -- 12 7.31! +.OH 
Totnlllitro)!;!'1) . __ ._ ...... ___ ].OH 1.01 ,.01 J.05 -.0:3 
1'.~(j1(,~11 llitrog!'lI. _•• _... _... . !iii . 51; • DO , ii I W'. 1,1, 
); H'ot we. _______ •. . . _., l. 10 1. 02·. OS • !17 -. 1a 
Alih ...... _.• ____ • _ _.. •. __ . H. 2!{ !l. 2·1 i. 01 H. 25' +. 02 
('nlt·illlll 3 .... _.' _. • '" _ l. :37 1. a7 ::.0 1. 37' ± 0 
Oxnlh'lwid ... __ lHi . \)2 e' OJ .Il:; '-. II 
Citrie:1.<'icL.. _•.•. __ • __ ,,_. ,·10 .37 ·-.0:3 .:3S 02 
l\rlllie n('id. _... __ .,. .... S. li2 (U,5 .,.1. 2:'. R 7:\ lL 
RJ'siH~ ... ~. '" ~ _.. .,.. _~ " ~ .. _.. 7. on It ,;!3 ". :)2 lL nI ........ ·1·1 
p('('tiuw:1.(·ici.. ... ••• lO.!)!! 10.22-.77 R·II'> -2.5t 
pH vnhl('. • __ ' • , •. _.. • . :i. ,iii 5. (j I 5. ;j,i 

I Oal:! <>11 I\(Ul'r· a!lll ,;:lIllI·ln·l· 1",+ YdlU\\'l'd allli run',! '.Ull I'!"" ,·:tlt'Uhll',1 til "!I~ill'r1 "rY'\Il'I~ht 
ha~lq, 

, ('alvllla!",1 lIS ,1!".IrO;;I·. 

'" A, ('t:r!:!.· uf -1 NltlllJ,!.'L 


'. 
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TABL1~ 4.-ChanfJcs in composition oj tobaccv occllJ'i'ill!} during lite jlue-curing process, 1940 1 
~ 

Third prillling 2 Fourth prillling!l'I 
o 
~ .....1-- ----;----- . --~:--~------------- ~ 

('ofl"lituC'lIis , I Uain (lainI ,10+1, : '10--21, . -10-22, I ·1.03S, I40 ·3U, I (;:~Jl .J0-31, Ga;n : or orI ~n'i'n yellowp!! clln'cl gl'{'PIl Lrrllow('(l! 1°._. ('1I1'cd 1°.. q10';';los" i ! 0,.." 0"" t": I 

P(f(,-(!l-~I~~:'~-lIl-:--~:(~~~CC-IlI-i~-~('-r('-rl-lt-I! ~PercelltPerceni Percl'nt: PO'cl'nl Pcrcrlli PI rernl 
Stareh .. ______ . ____ .. _... _. _..... " 33. 37 0. ·ID 1- 23. 88 5.01·27.7G 28.•>b! ta. ·1\\ 13.071 4. -18 -2·t OS 
l~ree red lleillg ~ugt\r:; a_....... _ .... , ... _.. .1. !J2 In. 51 + 1-1. 5!l 1!). 12 + 1'1. 20 5.53! 12.11'ti.Gl 12.35 +6.82 .... 
I.(~\'ulo"(·._ .... __ • __ , __ • .. ........ ___ ' _., 2_11 8.83 +6.G(j 8.2!J +H.15 .;- SI I .~. !t3 ,;- 3. O!J I' ~. ~1, +R!)7;;
Suero,,!' _ ............ _.. _..... • ____ ......... _•. 2.65 7.57 +4.112 G.57 +3.!l2 ;':;..!1, i ::!. S? : ,3. ~6 6. I~ +4.37.!.:l
Crude fib"r _____ .. _____ ... _. _____ ...... . 6.07 6.6·J. -.03 6. GO -.07 I. (,S i I. 1<>, -. <>3 7.5,) -.09 
Totuillitrogrll .... _ ..... _.. _........ . 1. 05 1. 0·1 ..-.01 l.05 ±O 1. ~~ I L ~7 --.op L ~~ -. 07 ~ 
l)!.o(('~n lli(rogPIL._.•• _ "". ___ , ___ ,,_ .65 . ·17 -. 18 .,18 --.17 • (i<> , • 8-1 +. 1.) I . <><> -.10 Ul 
);lcotmc.. ___ .... __ •••... __ •• _..... _'-' 1. 14 L 0·1 -. 10 .!l(i -.18 1. J.1 i 1. .IS +.0·1 1 . nu -. 15 • 
A~IL ... ____ ._. _____ .... _. _. ________ ., n.5·1 n.21. -.33 It 8U -. 18 U. 50 S. 61 -. S!l I S. 8!). -. 61 I;:lOxalieal'icL.... __ • _______ .... ______ .' 1. 12 1. 03! -. on . !Iii ~. 17 J. .15 I. 12 -.03 1. 08 I -. 07 ~ 
('jtrir arid ___ • ___ . __'__ .. __ . . 4n . 41 i -. 08 ' • -11 -. OS . 3,1 . 3 1 --. 03 . 32 I' -. 02 1-3 
::-'lulie aeid ___ .. __ ....... __ ... __ • 7. 5S n. 00 , +2. 02 7.72: +. I.J ~. ~li 1 ~. ·11. -k o~! ~. ~.1 -1. 12 .
R(>"iu:'._. __ .. _. _______ . _. _____ <' 7. 60 6. 8G; ... 83 G.23 ! -1..\6 {. \)J. 1.1S • ·16 1 6.1)3! -1. 11 ~ 
Prt'tinir Ul'id___ _..... _. __ _ 

__ _ 

16. SS· 12.58' --t 30 11. 74 - 5_ 1-1 1~.;32; l~.~-l +.72 j 1!.~2l -.30 .. 
pH valuc.. ___ .. __ "" __ __ 5. 92, 5. U-1 ;__ . _ _ _ .. , 5. U5 ' ... _.• " _.' 0. IS. ". nO • ___ ., <>.38! :> o ___..___~.~__I___' .I ::;:l ..... 

1 n"t:1 011 \mlt.r'"110 s:lIlIj·fn·e h;l~i~. Yellow!'!! nud ('UrN] samples l~llcu]"t~!! to origimd dry·weight basi,;, a 
24IH~. etc•• in.liN,jp the reur and the lot numbrr of the s,lmple. o 
3 Calculated !IS dextrose. ::-t a 

::;:l 
t9 
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TABLE 5.-Glwllgfs in composition oj tobacco occurring d7l1'in{1 the flue-curing process, 1941 1 

• 

Third priming 2 I Fourth priming ~ 

t~____
COllstitu('ut,.; 

td-11"15, ,11··21, r (iuill 41-20, Gain I 41..23, '11-27, Gain 41-29, Gain .... 
gre!'1J yC'llowC'J! or lo~s cllr('(1 or 1o"" I grC'('Jl yellowed or lo~s I cured or loss 0 

0 
._- - ~--"- - ­

. 
, 
j 

I I I 
j__ ~l, _~ ___ I ~___I__ III • 

I I I I t'j 

Perrent ; Perrellt , PII-('('nl ~Parmi Pl'I'cClii I Percellt ! P('rrclll Perccnt Percent PercentHturt'lL _________ ._._._ . __ .. __ •. 33. -18 ' 7. ·17 
];'r('p re·dul·il}g ~ugal'~ 3 ~ __ ., '. _ ~ __ ~ _,.. _ __ _ 

26. OJ 6.35 - 27.13 I 38.61 17. !)2 -20.69 7.90 -30.7I 8 
8. 31) 17.2·1

LpY\110~e __ • ______ • ______ . ____ . ___ _ +8. 8S In.!l3 +11. 57! 7.70 15.60 +7.90 15.23 +7.53 ~ 3. fi!l r':;I\cro:<('. _________________ . ______ _ 8. 07 +4.38 8. 57 ..... ~1. 88 I 2.7!) 7. 17 +4.38 6.91 +4.12.·W ' ? -- 0~. ::II +2. OSCrud(' fibpr_________________________ _ 7.01 +6.52j 1.-17 4.80 +3.33 7.99 +6. 52 ~7.7G 8.20 +.50 .Total nitrogl'IL ________ . __ . __________ _ 8.50 +.83! 7.!l0 I 7.65 -.25 7.56 -.34
1. 01 1. 02 j +.01 ;Proi<,ill nitrogCIL ___ ,- ____________ _ . ~~ -. o~ I 1. ~8. 1. ~6 -. 02 . ~8 -.10 ~ 

Xieotillc. ____ ._._ .70 . 5fj -.15 I . vi) -. Iv! . 1·1 ; • v8 -.16 . v3 -.21 E1 · !)6 .80 -.16 I . 72 II -. 2·1 . 97 . 9-1 -. 03 . 95 -.02 UlA~IL 11. 26 11. 45 . +. III I 11.30 I +.0-1 8.28 8.50 +.22 9.14 +.86 ....C'nleiUlIL J. 21 L 21 r ±O ! L 2J I ±O . n·! .94 ±O . !){ ±O ZOxalic aeid, · !l2 .8!l --.03 .77/' -.15 . H .61 -.13 .48 -.26 · ?-
-~) .27 ' +-.02 .33 +.08 .25 .27 +.02 I .2-1 -.01 0 

Cit ril' m'id_ 8 
:'.1:tlie add. G.3G S.82 +2.4!i tdH(·"iu,.; _. _ 8. II + 1. 75 6. 30! 7. 78 + L -IS I 6. 25 -.05G. III 6.06 -.13 :>­

7. 73 I+L 5-1. 6. 7!l I 5. 71 -- L 08 5. 09 -1. 70 0PC'ctinit' neil!. 10. SCi !1. 85 .pH yulue__ --. 71. n.08 - L 48 11. 75 11. ·16 -.29 8.01 -3.74 0 
5. ·10 5.55 5. 50 .~_ 5.60 5.76 ________ 5.52 0 

-- ........ ----~ -~---~"..........,.---------- 1 • 

1 ll!ltu 011 welN- and S!llhl'!n'p ha<i~. Y"l1o\\','d und CIll1'd sUlllJll,'s ('alclllat\'oI to original dry-wfight basis. 
z~1·15. etc., illdictlte the year und lot numb,'r of the sump!,'. 
3 Calculated as dcxtros,'. 

I-' 
~ 
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TAJ3LE 6.-Clwnges i-n composition of tobacco occurring during thejlue-cul'ing process, 1942 1 

til 
b 

Third J)riming 2 Third priming 2 	 ~ 
~ 
t"Consti tucn ts Gain I Gain 	 Gai~l Gailt,12- 42- 42-17, ttl42-1,~, 42- 42-8,or or 	 or or

cu~cclgrccn ycllowed curcd grecn yellowcd
loss loss 	 loss loss 8 

~ 
H 

PCI' Perceut Percent - Percent I Percent Percent ZP('I"-(,1'/ Perc l1t 
Starch ____ .. _- __ . ___ .•. _._._._.. _._. ____ 17. GO 12.50 -5.16 4. fin ......-J2. D7 24. 14 11.52 -12.62 4.07 -20.07 
Free reducing sugars 3. ________... _______ 6. Hi 16.61 +10. ·J5 ]7.68 +) I. 52 7. ,12 1'-1.45 +7.03 ]4.51 +'1.0!l o 

5. !l2 +3.05 6. 16 +3.2!l co
l,c\·ulo:;c_ .. ______ . __ .. -- .. _- - -- -. - ---- 3. 8S 7.41 +3.53 O. 62 	 +2.74 2. 87 

~ 

+5.52 1. 45 5.2·1 +3.7!l 8.0'1 +6.59Stlcro~e- ... __________ ._ -- --_. - - - ----- ],88 5. 26 +3.38 7. ·10 
G.67 -. on 6. 03 +. 17 6. \)0 (i. 50 -.3·1 6. 79 -.11Crude llbeL ____ . _ - __ -- - - .. - .. -., - - - - -. 6.70 	 ~ 

Totaillitl'ogcn ______________ - - - ------- . n·] - - .87 -.07 . n7 +.03 1. 04 . !l0 
-. 

05 1 1. 02 -.02 
.52 .46 -.06 .47 -.05 .65 .48 -.17 . '18 -.17 !1lProtein nitrogcn. _____ . -------- --.--- ­ -.04 1.41 1. 28 -.13 1. 27 -.14Nkotine ... _. __ .. ____ . _. _- - ___ - -' .. - - - - - ... .95 .88 -.07 .9J t:l

Aph_. ______ ---_. __ •• _______ .-------- 7.50 7.43 -.16 6.62 -.07 0. 23 ]0.22 +.00 10.22 +.O!l f:=j 

L 7J 1.71 ±o 1. 71 ±O 1. 03 1. 03 ±O 1. (i3 ±O "dC's.leiu 111 ___________ -. - __ .. _ - - - ... - - -. -' 
Oxalic acid ___________ • ________ ... ______ . no .98 +.08 .9·1 +.04 .91 . no -.01 .89 -.02 !'3 
Citric adel ___________ - ________ ------- .52 .50 -.02 .4(i -.06 .53 .43 -.10 .51 -.02 o 
:\Inlie ncid. _______________ --".------- J2. 3u JO.66 -1. 70 11. 18 -1.18 10.73 13. 81 +3. OS 1J. 90 +1. 17 >:::j 

ll.cgin);_____ .. ____________ ._____ - __ ---I (i. 87 6.0·t -.23 7.0\) +.22 7. 12 6.73 -.3U . 6. 08 -.14 :> 
9.71 8. 21 -J.50 6. 56 -3.15 5.70 7. 20 +1. 50 4.48 -1. 22 Q

Pectinie acids ___ .- .. ---- ... ·----------1)H valuc _______________ .. _____ - ______ 	 ::05. 52 5.60 5.61 -------- 5.52 5. 60 -------- 5.50 --------
I 

--------1 	 8 
q 
t"I Dntll on watel'- allIl sunll-fl'e~ 1)(1<i,. Yellowed nnd cured samples calculated to original dry-weight basis. t-3 

'4~-14. ~tc.. indicn!t' the year nnd lot numbel' of the snllllllc. q 
3 Calculated as dextrose. ::0 

t:J 



15 BIOCHElvILCAL CHANGES IN 'rOBACCO 

'1'he outstanding changes in composition of tIw tobaeco during the 
flue-curil1~ process were in the cal'bohydmJ,r group, 'I'llc iniUnl ynIue 
of approxl11lately ~g pCL'cent stn,L'C'h wn.s J'etiueed to abol! t 12- peL'eenG 
,yhen the leaf was yellowed and to fLbouL 5,5 P(,I'('('llt when the lenf 
wn.s c'tlred, The total free reducing sugnrs increased about 10 mlll 
levulose about 4 p(,l'Cellt, The enLiL'C' clutlIge in thesc two sugars aJl' 
pet1l'ecl to take place clUl'iJlg tll(' yellowing' stage, Snerose had in­
croased by about 3,5 pel'crnt at the ('n<1 of the yrUowiug and contin­
ued to inct'rase to n final vnlne of about 0,5 Pl'l'('('l1t n.t the end of the 
curing, The tobncco in the gL'('ell condition was lowin nIl thrce sugnL' 
COmp01l('llts, nne! the origin of the incL'cnscd quantities found was 
evidently assoeiatrd with tll(' largo .loss of stnl'C'h, 'Ill(' final totnl 
SUgiLl' con ten t, of abol! t 24 per('ell t c1w.rn.<'l('/'i,ws good Illle-elU'pel to­
bneco and stands in mn,rkcd eOlltL'nst wi ih tho sugiLl' eontellt of the 
air-C'-lu'ecl types in whieh tlH'se C'ornponents al'C practically absent, 

The origiu of the, 11lc]'('f}se ill sucros(', which aVf'rn,ges n,bout 5,5 POl'­
cent in the (,ll/'Nl INd, is of intt'l'pst from the shwcipoinL of plant 
physiology, Although i]1('['('nst's in SUt'rosr W('I'O n('C'om])nllied by loss 
of stal'eh, its del'i,"atioll [l'om slareh is spe('uln.tivo, 'rIle iUllOUllL of 
SU(;l'ose found is (Liso hip:hrl' tlUl.1l usually reported, since, u.s Pl'CViOllSly 
noted, many of the aniLlytlos l'Cl~Ol'(l('d ,,'el'l' miLde on leilf t1ULL hn,cl becll 
held for n, cOl1sidel'ablc Lime in 1:tl'!1,'(' bulks in n, packing house, Undt'L' 
such ('onditions ehu11P;(' of SU('I'OSe to 1'C'(lu('illg sugars j'NLdily Lakl's 
place, The pl'esenl snmples wpro removed from the curing units 
when dl'Y ilnd bd'ol'£' lhel'(' had bN~n n. drop in the tempcmtllro and 
were not illlowecllo LnJ\:p lip mois(ure again, 

The content of cl'uci(' i-jl)('I', which is C'sst'lIliully ('('!IuIose, l'cmnincd 
YCI'y nenr the ynJlle of 7,2:3 p(,[,(,l'nt itl illl slnges of GUl'illg, A mnlel'ial 
chilnge in amollnt ])['('sent WBS no!, 1Ildiet~('d 11,(, [LllY lime, which wns 
to hn.n ])(,(,11 ('xIJt'<'led, l'ollsith'rillg the V('I'Y sln.bl(1 pl'opert:i('s of 
cellulose, 

Although the' sugnl' ('olllC'nl of' lli(' toh!1N'O un<ipr ol>sel'vn.tion was 
n.L n, maxinnull yu1tw, lltt' nitl'og<'ll-C'onln.ining (:ompollnds w('re COl'­
I'espollciingly lo\\', Thl' It'd ,,"ns or 11 light ('0101' n.llu thin n.1Id. of' the 
type' g(IIl('I'n.lIy ('onsi([pJ'NI as hUTing II VNy high ('Hl'iJohydrn,tc and 
low ni( l'OgNl ('Oll[t'lll. SJI1Il1l1oss(':> 01' a f(,\\' 111llld!'Nllhs of n. p<'rcent 
of nilrog'l'll \"PI't' foulId, nnd (ht' (o(n! ql1tlnlily pl'pspnt wus about 1 
pen'l'nL COI'I'(,SPOIHlillg lo lhl' low toitllllill'ogPIl ('oll,l('n( tlH' pl'ot('in 
llit!'ogPll in I'll(' lobu.('('O was Id~o (lx('('('dingl,Y 10"", Although (ht' 
elmng(' in lhis COI1l pOI1.l'nt wus smidt, n. ('(Jllsis( I'll ( loss of allou t 0,16 
P('J'(,(,IlL \Vus found b<,(wPc'!! (hl' gl'('Pll and ('1!l'Pc! IllnU'l'inl. The totn'! 
amounl ))I'('S(IIl( \\'II,S about O,tio PC'I'('Plll, and tlw lostl 1'C'lH\'sl'nL::; about 
20 lWI'('Pllt of thal ol'iginnll,v ]>t'('sl'nl. '('lIt' lli('o(ill(' eonll'nl of the 
sn,mpll.'s WIt.S .tlso low H.nd II v('mgt'd ll.boll t J ,I () 1)('1'('('11 t, ami l1l('1'(' "'liS 

all illtlicn.ll,(l loss of nboll( D,1:1 Pl'I'('l'Jll d tIring Hll' ('U!'illg pl'0('r8S, 
JTig-hest. (,Jl1jWI'Il(IlI'C'S 1'l';H'.Ill'cl in til(' l('sts WN'P nhou( ]800 Ii'" anci, 
uHdC'l' the c'ul'ing ('UHf! i l iolts l'lllpl.oy('d, l hpl'l' WHS no am mOil in.('ill 01' 

Silllillll' odo!' nt 1I1l:,' s(agc' of ([1(' jll'O(,f'!"O\ (0 illtiic';Li(' llll' d('('Olllposilioll 
oj' llitrog('1l {'ompollIHls, \n)('11 !Jighpl' t(,lllfwI'ntlll'('::; n,I'P llspd, fill il'ri­
In,(.ing n.lmosphpl'(I and PPIlt'tl':l(ing odol's nrC' dl,\"(,loped, 

• 
'I'll(' fl.sh (,OIlS( illl('nls or fiIIP-('ul'ed !obn('('u n.1'(' low Wlll'll ('Olnpnl'pd 

with Mit('!' lYIWS--ollly aiJollt O,~!i jlC'I'('pnl ,,'fl.S p.I'('spnl ill tJlO ori~illn.l 
matel'in], As (he ('.onsLi[u('llts of t1t() ash could flOt /)(' ('hunged by 



16 TECIINICAL BULLEl'L.'I" 1032, U, S, DEI"!', OF AGRICC"Ul'ur.E 

thc conditions of the eUl"ing jH'OCl'RS n. rC'ulloss 01' gn,in ('ould not o('cur, 
Although ehn.nges in pl.'l"celltngl' \\'Pl"e Jounrl fo/"' scpnl'at(' tests, whell 
fwct"agNlllo dill"c'l'c'neps WC'l'C' fOllnd.in the· yalut' fOt" ash, TIl(' vn.lue 
for enJcium, which could be' delprminNI wi lh gTNti(,I' nccrn'ncy thlUl that 
for totnl IIsh, wns uSNl ns (11(' bnsis foL' mIlking lhp ('on'peLion fOt" the 
losscs in weight oCC'lll'l'ing clUJ'ing (11(' ('tII'ing, Ohviollslyon this bnsis 
all cn.1cilll1l '(nlups in It S01'ic'R \\,otIlrl b(' nIP snme, ns w('l1 ns til(' vnlne 
of the origillal mnlt'l'inl itst'lf, wlde'll n,"C'rflgcd nhOll t l.,~ W'I'('C'1l t. 

Oxnlie, citl'ic, nnd malic Ilr'ids, fl'pqllPntl:,' ('onsidc'rpd togdllcI/,'os 
totill ol'gnnie neids, ],p}Jl'('spn lpel apPl'oxillln[pl", 10 ])('l'(:C'lll of tlH' \\,pigh t 
of the cl'iginnl 1enf. Th(I," HI'(" 'withoul dOllhl, importullt in d(,teJ'­
mining thc' chHl'netel' of th(1 tohnc('o lent, GI'NtlPl' nttpnlion would h(' 
givpn thpln (IX('C'pt 1'01" tlH' fael thn t tlH' 111l'tllOd 1'01' tlH'ir ('xll'nelion 
(continuolls long-tim(, ('xtrnC'lion ",ilh ('11)('1') nllrl lllt' norH' too sn,tis­
fnctOJ'" mcthod :for c1<'l<'I'millingtnlllie acid J1lakn tli("il' stlllk n"IT 
diffiru'it, ' , -

About I1JC'l'Cpnt of oxnlie fleid wn~ found ill Il)(' g-/"p('lIlp:l1'. nlld thPI'C 
WnS fill indiC'fLtcd Joss or nhol11 0,10 ()PI'('PIlI (ltlJ'ing Ih(' cUl'ing, Tilis 
ficid is n ('onslill1pnl of nil t,"P<'s of toht]('('() nnd is lilth' chnllg'c'd by 
fillY method of ('uring, Onl." nbollt OAO IWI'Cl'llt: citl'i(' fleid ,vns 
pr;'s('nt, and 1he' l'linngps in j)Pl'C'Pll Lng!' dUri1lg ('lll'ing Wl'l'l' ('lmgisl ('!lily 
so smnll ihnt no ]'(>:11 ehnngC' wns indicn!!'d, TIll' millie lH'id YnltH~ 
WIlS much higlwr tlmn l'illl(;l' oxtllil' 0)' cilric'; nn i)\'l'l':lgt' \'Hlut, of R.G 
pPl'c('nl ,\'HR 'foulld in till' gl'('l'11 Inhtu'('o, ,1\11 i~ldi('nl('~1 ilY('I'ngl' p;nin 
of about 1 1)('['('['111 wns round dminp: l\H' :\'pllm\"lllg and. pl'llf'tit'nlly no 
chnng(1 al the ('nd of lilt' pro('!';.;s. ~Inli(' Hcid is known to IIIHh-rgo 

ehnng('s quitt, 1't'ndil,", hilt ns Ill!' ('liangl's found ,(Bri(,d ('onsid('\'a,bl,'c 
for Ih<' difl'PI'("nt Y('ars Hnd I Ill' HWlhod of Bl\llh'si~ Il~N! is nol ('l1lil'('1\' 
satisfarloJ',\', no ~i~nifit'an('(' i,; nl \lw\Jpd (0 I!H,'jndi('Il«'r! ('hllllg<', ' 

'1'11(' ]'('sins irl('llId(' VBl'ious. ('ompounds or til(' llallll'(1 of l'c'sins, ~\1Jl1S, 
and Wflxes, nnll makc' up nbolll 'j' lH'l'l'l'n( of til(' ('ompo::;ilioll of til(' 
gl'PC'J1 (0\)11(,(,0, A ::;mtlH loss or tiH'S{' ('ompollllds (l('('lll'l'{'d, hut [WIll 

the ('/wmicol naIllI'(' of thc' gl'OllP it is not ('ollsid('l'l'd sip:niliC'lllll. Th(';;p 
compotlmls nn' ur "Iw('inl intl'l'pst hp('uusl' of lIl"it' Plr('cl OIl titl' tU'Ot11tl 

of \()bnc('o, 
Indul/t'd in Ilil' 1)('('lini(' :teid dl'('I'milllltioli nrC' YHI'ioll'; ('olllpollIHls 

('onlnilwll in the> ('p( l-wH II sf !'lIt'[ \11'(' oj' ilw loIJi\('('O It'H r. Till' n \'('I'ngC' 

qlln,ntit~- of this Heid found ,nl'i aholll J I IH'I'C'(,111, \\'ith lI'illt' Y:ll'inlioll, 
lind (h('I'(' Wll"; nil npPtlJ.'l'nf 100.;'; of :lI'OlllH1 2 (WI'C'l'llt. '1 '1](' JilnipJ'inls 
(J/' (/)(' group 111'(' ('oJisid(ll'l'd important ill dl'\(,I'miliing' thC' \\':11(11'­
holding PI'O!w/.,tips of til(' \n\JtH'('(j (3). 

'1'11<' n.('idity of {II(' 1I1l('-c'uJ'('d typ" of tol)l1('c'o is Ilip:I/(11' llillll thtlt of 
fin," of (1[(' olh('1' lohtH'r'o ISP"';; and is till illlprH'tHlil fa('\ol' ill it,; RrJlok­
ing ('hnl'n('[('l'iRtkR, '1'11(1 pll "nlu('s fOllnd 1\'('1'(, nl'Ound ;"i,;j ill (h(' 

tol)fl('('o as lUlJ'\'('slp(l, lind HR (hc' gl'PH (I'st (/i(I'I'I'('I1(,(,;'; w('rt' ollly II bout 
0,2 pH no 1'(lill ('hang<' \nl~, ('()lIsid('l'(,d tls InI'.'illP: [nkl'lI pla('(', 

Ct'H I"II:· /)\'1'\ OF S\ \IJ1L1;;S ASALYZEJl A;'II) LI\!I'I'I'I'(: CO'\I)J'I'J()\"':i 

Tltl' lobu{'('o flllillYZl'd \I'll'; ('1I1'('el in tlip sl)('('inl ('lll'illP: lIllil,; undl'l' 
tll(l <11]'('('(i01l of ('xPl'I'j!'II('('d (l('I'SOIlll, in a nlllllllC'I' COJ1sidl'I'pd dpsil'nhl(\ 
1'01' tll!' pU 1'1 i('lJiIl I' lot of (olltl(·('o Iwing' [p..;tr'(L 'I'I\(' (]l'luil,; of Ihl' 
o()(,l'llling ('ollciitioJ1s tlC'llJ:t1ly tls('{1 ,11'(1 gin'JI iJl 1:lhll' 7, 'I'll(' ('on(Ji­

.' 


• 


• 
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Lions unc\t'I' \\"hieh difl\'I'('l1t toilfl('eo "ClIl'('l'S" op('1'i\ Ie difr(,l' to Il ('011­
sidcl'nblc dq;L'N' nlthough Un'." all I'(':mllillll good finnl pl'odu('t. As 
shown ill til(' titbit', tllt' [oiJi\('('o wlC'd in llJ{' first tlm'(' ('UI'(,S "-flS IpH 
in the ('ompilrtm('nls OYl'l'Iligilt llltiH'ull'<1 wilill' ill tilf' Inst lilI'N' ('lIl'es 
Lhe hcaLing of I itt' ('0 III pn l'lnwnts "':IS b('gnll shol'II,\' nflt'l' tlwy \\'Cl'l: 

filled, . ConditiOlls lIs('([ fol' tltp ,\'pllo,,"ing slng(' of (,lIl'ing Ynl',\' mon' 
thrm those lls('d for llH' OUll'I' stng('s, nlld pl'nelic('s wwd slH'('l'ssfllll\­
with OIl(' typl' of r!lH'-(,UI'pd tOI>I)('(',O eHI1Jlol hp lI.ppliN[ StH'('('ssfully 1<) 
nil till' OIItPI'S, 

Fortunntl'ly (ltp tolJtl('('o Ll'nf ilst'll' afroI'd;; It good jlldl'X to ('xlwri­
('Il('('(\I)(,I'SOIH:l of till' [>l'ogl'('SS of ils ('uring. Ollwl'\\'is(' I II(' ('ommpl'('inl 
(,dl'ing or lilt' ('1l0rIllOU'; flI'odUl'tiOll of' lili,; Iypt', npp['oximnL('\y 
1.:~ 17,+U(i.O()() IHllillds ill I \l4~ (JUl, could )lot 1)(, H('('omplislH'd, (\'1' ­

tHill d<'pnl'llIl'('S fl'om :lIl illdicull'd 110['[11:11 ('Ul'illg pI'Ol'('durl' \\'('1'(' 

inlt'lllionullr II1ndt', alld [lIt' l'('stdls oillaill('d lll'l' ('ollsidt't'('din n lll[el' 
';('t' lio 11 , Til('SII I('StH sllm\'l'd thltt n ('ol1sidl'I'ahlt' I't\llg(' of (,tll'ing ('011­
dilion,; ('Ull 1)(' 11';(,(\ without mnll'l'iulh' dltll1gil1g tilt' ('lIl't'd tofJnc('o
ohtH inl'd. . '. 

Tht' SlI('('l'ss/'1I1 ('Ol1dllt'! or tIll' clII'il1g d('IJl'lH\S upon tl1l' ('ol1ll'ollt'd 
nl'liol1 of tIl!' l'l1Zrlllps o/' III(' tobn('('o plul1l 10 bl'ing nbout Lilt' d('sil'pd 
biod1l'l1li('tti l'bulig!'s. Jf' till' t(,Il1IWl'ullIl'(' llInt til(' l'llZYIlH'S ('un [01­
l'ml<' is I'X('PPtit't\ too SOOIl, t hl' t1':lI1,;['ol'll1nlion,; n I'p t1 iJl'lI pt.V Pl1dt,t1 nnd 
It jp"" <I (',;i 1',1 bll' prodtlt,t will I'p,;ttll. Also, if Illp It'af drips to su('h :tIl 
l'xtt'nl 111flt tilt' ('llZ,Yllll'S :11'(' IIl1nhll' 10 flll1('[ioll nllcl product' till' (\('­
Rit'('d ('liull:2;t's ill lllt' 11'ltl'. til<' ('lIl'!, will h(, 1I1l,;ntisfu('tor\', 

• 
Th(' iligilp';l tt'llll)PI'ntlu'(' to \\hil'll it i,; snfl' to slIbj(~d lh!' (l)i>tI('('O 

l('uC t'lIZYJlH',; will nu'y, tllld as is (I'llp or (llil('I.' ('I1;1,\'I1lPs llH' ('l'itieal 
{plll[1('l'litur<' will d('ripIHI UpOIl SIIl,II fndol''; 11'; Ip'lIgtfl of lillll' or 
(1\':[l0';!U'l', 1110 [sl1Il'p ('ondil iUIlS, jll'I''iPtlC'P of t Ill1('I':;(I hsllllH'I'S, and acid i 1,Y, 
('011Sl'Cj lI(lllt Iy, it hl'('olll!'s U lllatll'l' of jlldgl1ll'll( Oil t[l(! pili'!. 0[' 11Il' 
ClIH'ra[ol' 10 dl'tl'l'miIH' til!' lIPflPJ' limit,; 0[' [l'Jllf)('I'nllll'p 10 lli<l' dUl'ing 
II\(' ('l'i(iI'111 ,\'<,llmving pl'!'iod, Tobl1('('o It'll\'(''; \'1\1'." so Illllch in J'ipt'­
ill'S'; n( Ill!' SHlllp limp (i11l1 il is ollly po:;,.:ihll' to hill'\'PS( 11'IIv('s in 
IlflPt'oxiIllUIl'ly lhl' SlIl1ll' d!'g'!'('(' of ['i(1('I1(''':';, Ur('nl C'lll'P is u,;pt! to 
k('('p {'Ul'il1l,!' ('otHlilious of 1I'IllIH'l'HlllI'l' nlld dryill}.!: within SlIfl' limils. 
hut till' flu't Ihal (IH'J'(' is ahnlY"; SOllll' gl'('l'l1 ('0101' 1'!'lll:linitlg ill SUI1IP 
I(,tlvl's prohuhly illdic'nlps IlIn! foj' tlms!' Ipu\"p,;, Ht 1(,llSt, the I1P[1<'I' 
lillIih or til{' PIll'ing OPI'I'Htiol1 hnn' bl'1'1l {,x('p('d"d, 

T I II'; FLl E-ct f{1 \ G P IweI':SS 

Thl' wo!lIH'( iOll or 1>ri}.!:ht. OJ' fllll'-('IIl'(,(1. tuha('('o or y<,lIo\\' colol' i:; 
of ('ulllfllll·:tli\,(·ly 1'1'1'('111 ol'i}.!:ill ('Ol1lplll'('d ttl 11I(' [lI'OIIlJ('lioll or ollwl' 
toll:l('('o,,;, i"ol]l)\\il1g 1111' dl'ltlHl1d ror ligitll'I' ('(lIol'!'d, mild!'1' [olla('('o. 
:->lI('('('ssfnl ])('()(b/l'1 iOIl or t It I' Ilt'\\' t-,pl' hs til!' liSp or ('hun'onl 1)lI!'llNI 
in slllnll fin's IInd"I' 1lIt' It'll \'P!'i ill I ill' Iml'n \YHS ('\'oly(,d, :-;UhR('(I1Il'1l tl". 
rlll'U:tt'PS pln('l'd oulsid(, (hI' burn Ilnd blll'lTiJ1~ w(Jod \\ I'I'P Ils('d .111 
(,Ol1jlllH'lioll \\ ilh shl'pt-iron flll('s insidl' lht' bUl'll [J.), Ii. V'l'). '1'[1(' 
o l'igi 11 n.l 11 II {'-c tl('i II}.!: ::,\"sl ('Ill WlIS IIsl'd \\ i llioll ( IIlnjol' ('hn l1~!'S 1'01' abo 1I [. 

lO() ,n'n I'S; I)J()J'P 1'('('('1111"" ItlOdl'I'11 lIO\ISP-IH'n Iil1g sYSI ('ms, lISjll~ oil 

• 

IIlld ('oul. ilan· 1)('1'11 udaplC'd (0 tilt' plll'pOSt', 


It is olll,\" 1'!'('('III!,\' (hlll il1vt'sli}.!:nliol1s of (11(, 1I11l'-('ul'ing PI'(){'('SS 

it,;('1f :lilt! (Itt' liS!' or difr('I'PIII fllPls for IIl'alillg Ilu' (,tll'il1g Iml'lls han' 
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Iwen C'fl.l'l'i('d OUt. COOP0I', ])plunml', und Smith (tl) 1'1 udi('(l lh(, cUl'ing 
of bl'ight-leaf tobacco h,'- mNUlS of ('ollditiol1('(lnil', :'\lo(-;:; l),lld 'I'dC'I' 
(16) reported on the curing of bl'ighl-If'ltf tOiJft<'('O flnd ('\lfIl'tpd 111(' 
n.tmosp\wl'ic ('ondition lhn.t. it is dc'simbl(' to mn.inUtin in til(' hum 
clUl'ing the curing, Also, til(' liS!' of ,,'ood, oil, nnd ('onl liS fUl'l WfiS 
inv0stign.teci, including th0il' op(,l'ating (,OS Is, fl'('(<'I' and :'\ [nsR (2.~1 
mfl.(\0 n. speC'ial stud,\- of nit' inslallnt ion I1ml O]wl'l1tioll of ('onl slnkC'I's 
for toblte'co euring, 

The flup mll'ing of toblweo ns (lI'llinlu'ily ('lll'l'ied (llll is nn ('ll1piricnl 
PI'O(,(,SS, til(' SlI(,(,PSS of whit'll dl']wllds to II. ('oJ1;:;itil'I'nblp dl'gl'Pl' 011 tIl(' 
PXpCl'iellC'(, of thC' CUI'PI', I1lld ptll,ti('ulnl'l,\' his ('xIWI'il'll(,l' with th!' typP 
nnd Yfl.riely of Ipnr bPillg Ill'O('('sst'd, Th(, tohn('('() of. pnl'ti(,lIi:II' 
f1ul'-Ctn'p(L lYP0S is no( til(' Rump; soil alld ,wl1sol1ul dill'!'I'PIl('Ps ill 
10buc('0-gl'O\Ying 11I'PfiS al'(,lul'g(', nlld th!' dpgl'!'(' or l'ipPIlPS";, til(' position 
of lIll' I('nl' on [hl' plunt, [Il!' moistlll'p ('ondilion 01' tl1(' It'nl' ns h:l 1'\'('St ('d, 
and til(' ('ullul'nl ]lI'I1!'1i('('s f'ollowpd in g'l'Owing i( ull .illln' nil l'1l'l'et Oil 

the [ohue('o pl'ociu('('(1. Tht' YilJ'iolls qU:lIit ips in t h(' tobu('('o will. to n. 
('onsiclt'I'ithlp dC'g'I'p('. t\{,(,I'lllint' lht' I)(!s( plnn to follO\r in ('UI'jug it. 
Tht' O]WI'U(OI' C'OIHluc[;; Ill(' ('ul'iug 011 the' IIHSis of his o!J;;('ITnliolt of th!' 
('ondition of thp Ipaf, ('slll'l'inlly its ('0101' nnrl t\Pgl'PP of <I 1',nI!';;s , and 
OIl tItl' ('I11IWI'u,ftn'(' n.nd humidity or (Il(' nil' wilhin [h" hili'll !llld 
outside ItS ",pll. \\'hilt' (h(' l'illlp.'I''' of (pl11]lt'I'allll'(, :tlld humidity 
f'mplo,\'t'(1 will not \'nl',\' I11l1t(,I'inll,\' ill n, sp!'iI'S 01' (,llJ'il1g's, [lrl' (\lIrnfiol1 
of till' s(,Y(,l'nl ('ollditions 1'01' l':1d1 nnd (lit' lilll(, of th"i[' nppli('ntioll 
",m bp sllbjt'('l fo ('hu,llgl', '1'11(' l'('(,pn[ IItili%utioll or :wtolllnti('IH'nting' 
('q uipnwll I lU1d ('o1111'01s in ('lll'illg bul'lls hus g'I'PII [Iy 1'''(\ lIC'('d (hl' In 1J00' 
IWltlil'('d ill StllH'ITising lh(, ('ul'ing PI'O(,('SS, 

'I'h(' ('xup! conditions lIndl'l' \\hi('h 011(' lot of fohl1!'('() is PI'OPt'l'1y 
('UI'(·<1 willno( n(,('pss:lI'ih' Ill' 1110st d('sil'nbl(' ill Illlo!lll'I' ('ul'illg, This is 
('sl)('('inlly tl'lJ(' with 1'(:S[1('('1 to thl' cOlldition,.; ollfnilling" \yhih, tll(' 
lohuc'('o ie in (Ill' yt'lIo\\'illg stngp, Thl' dI'Stl'II!'tiol\ 01' 11\1' gl'l'(,11 ('0101' 

thnt should [lth pitH'!' I1ms( hI' U('('()1l1pli~lH'd d.lIl'lllg tltnl s(ngl' nile! 
h(,fol'p (h(' ('Ilring PI'Oc'!'SS ('Ull Ill' nd\'ull<'p(1 sal't,ly to (ilt' ll('xt stugt', 
[1H'olllpll'tp )'C'\lowing ('llllllOt 1)(· ('on'c'c,t!'d l:l.t(·I' ill thl' PI'I)('I'SS, alld 
its "J]'(,(·t OIL tl1(' ('III'('d 1(':11' will },(' s!'if-C'\'idpUI and dl'lI'iIlH'1l11l1 10 Jhl' 
"llIll(' of' thl' toi>n('('o jll'odlll'l'd, \\"itJr lhl' lillli!l'd IlJlplir'nhility of 
nlly pn.l'tintlal' sC't 1)1' ('ltI'jng ,'oIHliljoll;; in llIind, lIt" 1'('('Ol'd or II Ilol'rnnl 
('ul'ing of n fOlll,tll primillg of ~olllh ('Ill'olintl (nIJllf'('O lIt!;; 'WI'II I'IIHI't"d 
ill figuJ'(' 1. '1'11(, !'111l1'1 ~It()\\;; tilt' lIsuul lilll(" I PllJPl'I':1I 1I1'P, :Ill.! 
11lImidit\, 1'!'lalioJls, :lilt! IIls(; (1](1 ('lran~('s ill \\nl('I' ('(Jlllpld or llll' it'llI' 
ns \I'{'11 'IlS till' flll·1 ('OIlSlIlllptiull, ,thl' (,lll'illg' \\n..; Illllll!'ill (JIll' of 
till' C'll'cll'Jconlly hf'llt!'d ('Ol1llltU'[Il}(lllts of (hI' ;;]l('['iully ('(Jlbtl'\H'tl'd 
('tll'illg' hnl'n, ",hidl wus f'qllipp"d wilh 1'('tUI'IHlil' ('il'(',dntioll,' 

Tit!' dpsi!'('d high il ll111ic[i(y Hlld Im\ t [1111 P('I'llllll'!' dIll'ing t Itt· ,\'1,1­
100l"illg stngp ;11'(, ShOWli. 11"; w('11 as thl' \'PI'\ ('I)II..;id!'r:ll>\p los;; of ol'h!illUI 
gl'C'pn'\\'('ighl Ihnt took plll!'l' ilt llil' ,.,:UIl'!' lilllf', Lo..;..;(',,; in \\pi,gilt or 
ul'()[Jnd :10 1)(o1'(·PIlI. \\"('1'1' o!JS('['\'l·d ill a tlullllH'1' or Ipst-;. Thl's!' IllS";P"; 
nr(' d('siJ'nhlp ill OI'd('I' (hnt ton IllIlCh nwislllt'p \\'ill oot I'PlIlllin in tilt' 
Il'llf wllpn 111(· tPIll]lPl'lltlll'l' i... i'l<'l'l,:t,.;pd lIlld tht' I'('mnining IIIOis(III'(' 
will ('01\1(' oil' 1ll0['l' I'n pidh', Th" f hi(,klll',,'; of 111(' Ipl1 I' dp( ('1'111 illl's 10 
n ('onsidl'l'nhlp dc'gl'P!' Ill!' (C'I1I]ll'I'Htlll'(' lllll! ('1m IJ(' surd,\' IIst'd without 
('l1.lISillg lil(' 1('111' tip..; to cll',\" Ollt wlll'll "lill ('()ntHillill~: SIlIll!' gl'('C'll ('olo!' 
and llls() dl'lprrnill(,s tIll' Ipllglh oj' lilll(' l'pquil'pcI 10 ('olllpll'!p tilt' 

• 

• 

• 
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Ft(;I'RJ~ l.--Tlw tf'IIl{l!'n11Ilrl' (Ulo! It'Hllidih' {~"n.IiI illll"'. PPrCputfi,:!;t' "r orLdunl \n,jght 

of whnc'c'o. and fll!'l ('Oll~!mlpthJ!l dl\rill~ 11 (,lIriO!.! by thE' IIm··{'llr..d 111('\ h011. 

nUowilll!: of l!,Qf wrh !Lnd l!'uf y('ills, .\1 I11!J1I!!;h :2 dIn',,; I11n \' Il!' 
i'pCjuit'p(( for y!'ll()wi!l~. tIl!' fUI·I ('ollsl\mptioIl dt1~illg thi,.;' p('rioli will 
Iw ouly II "Illull [)!'ITl'utng:!' of thl' lolld. 

'I'll(> dt·.dll~ of th,. It'llr ('ontill!1p(1 rnpidl,\ II"; tIll' t!'IHPPrHtlll'l' WU"; 

rnispd. At It tl'tn/ll'rlit 11ft- nf allol!t 1:1O'}', !pld n r"lntin' humidity of 
abollt:W (lpn·I'nl.n ft PI' H(lOlll ;l\ llll,\'''; t ht'I'p \\a..; 1I n iudi('llt I,d 10";"; of nh01It 
70 PI'l'('!'ltt of tIl!' Ilri~inl1l gn'l'n wl'ig:ht and n [\1(,1 ('()fhlllnplioll (lr 
tli>Ollt .')1) Pt't'(,l'Tlt of 1lit' IIII HI. Tit" dryin!!: {Jf! II!' h'nr I i";sl1!' j..; r"('qll1'nt­
Iy ('omplt'tf'd lit this tl'lHlwmtllrt', llud tltp dt,.' ing of (lu, --1t'1l1. \\!til,h 
s! ill eonruin..; a !tu'g!' HnloUllt of Wltl!'!', i" ('ILrril'd out lit a It'IllP!'l'tl( ur,' of 
I i5:) }'" or (·on..;idprnhly hi<,dIPr. A finnl "I·ight 10';" of ,"~ 11('1'('\'01 of 
the originnl grl'l'll 1f'1I r was fOllnd, at whi(,1t tim!' IhI' lllllnidit \' wu..; 
dL'('Wast'd to Ilw VPI'Y low f1gllt'1' of Itbollt l~ IWl'I'1'1l1. Th" linnJ [Puf 
IwcI :;tPlll drdng (~an hI' 1l(,I'omplislH'cl witlioll( lll:u!'l'i:d I'hntl!:w in t Iw 
prodw'( at ~'a1'\"ing dryitl~ mtt's, dl'pl'nding to ,;(JIll!' ,,'(tLlllt on (hI'
capa(·ity of lllp'hl'ntin:;' "Y"(l'm. . 

Tb(' larg:(· difrl'r('l1c,f' ill rut\' of Joss of wnll'].' from Ih(· It'uf wpb lind 
leaf s(pm g:n'nll,v pX!l'nl!,; (Il(> tin:!' l'Nluil'l,d rot, t'llriug. r..;ing (01)1\('1'0 

g:I'OWU Ilt OxfOl'd. :\, ('.. th!' lIl()l;;tnrp I'ontl'ut of tIll' two Pltt't" of thl' 
l(,llf wns cl('l!'rminpd Ilt s('Y/'ral stng:('s of tlw ('llt'ing: in two (pst" IUHlIII!· 
l'rsults STl'I'U!!;(·(L Tb!· following: IlYl'nlgl' !Jl'f('('ntugl''; of moi..;! m'e eOIl­
tNlt Wl'fl' oht!liIwll: oI'i!!:i 11111 ull('un,(I h'uf~whol(' l('i1f. St~, billci(.'. 
Rl.4. s[rm. !JO.!; Yl'llow;'ll i('l\f"-whole h'af, ili,f, blndl', iO,n, ,;tPlll, 
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86.5; l{'uJ-(ll'Y stng(1-"-whol(, It-Hr, clll.O,blnd(" Hi.L ;';[('Ill, is,a; ('ui,.1 
knf-whole I(,HC, 5.8, blndr, 5.4. strJ11, 0.0. 

m"FECTS OF CHA:\"GJ:\G '1'.11 E Cl'RI:\G CO:\])lTJO:\S ON • 
TlIl~ COMPOSITJOX OF Tin: TOBACCO 

:-;('\"('1'111 I !'~I S \\'('I'l' mndl' ,)11 llw (·Il'('f'( s: of d('pn 1'[ II 1'(,5 fJ'om ll1(' Ilol'mnl 
cUl'ing ('ondilions on lhl' cOll1posilion or IIIP lobll(,('o (ll'Oclu(:C'cI, Th(' 
('oll1pnl'(lIwnl ('ul'ing units \\'('1'(' llsl'd. nnd in t'lwh (1',,1 ill wlLic'h (Il<' 
(Jold DollnJ' YIU'i!'ly ",us (·Jl1ploYl'd 11. ('ompnl'ison \l'IlS mnd!, witlt "illl­
illl!' (0\)11('('0 ('lIl'pd inlh(, 1l0J'mnllllHIllwI', .\.s Ih!' ('hllllg'!'S mndp ill th!' 
('urill'r ('onciitiol1:i \\'1'1'(' not gl'plil ('Ilollgh to dp,:;tl'o\' till' Ylllu!' of (Il('
10hll(~'O, 111(, dil]'PI'pf)C'('s fotlnd in l'oll1'po,:;ilion "'{Ii';' in til<' d('gl'('(' of 
('hang!' onl,\' mlltpl' thun in qllnlilntin' difl'pl't'll('t'':;, 'I'11('\'nhH';' !!in·n 
in lh(\ Inblt,,; 1l1'(' III(' ('()lllpo,:;itioJl ruhlt,s or thl' /Ha(pl'inl ilsplf nl Ih!' 
('ompl('tion of Ih(' 1I'('lllll1C'llls. Till' ynltll' liglll'P-; :tn' nol (,OI'I'P('I<'t! to 
nil origillfll dl'.\·-\\'('i~h [ hn~i~. Il" ('OJllpH l'i";OIlS hnspt! Oil I h(' finn I ('Olll­
posilion of II\(' mnll'l'inl i[R('lf s('pnll'tl of mo,.;[ int!'/'p";l. 

.\. ~:;pri(\S of thl'PI' ('uring's wns Illud!' of ';(,('(,11<1 willlings of [01>11('('0 ill 
\\'.hi('h fI Ip/ll(WI'II[lll'C' <iif]'l'I't'JH't' of about ((J:) F. WIIS 11;:;('<1 elul'ing Ih(' 
,n·]Iowing \)1' lIlt' kllf. .\ low('r I ('Ill (ll'I'U I 111'(' l'llng'\' ot niJollt R:jO to \1;jO, 

n 1l00'/llnl 11'1ll()(II'Hlll1'P I'nn!!(' of nbolll DO) (0 100'), 11Ild n, highl'l' 
lpmpNII(lll'PI'HIW<' of nbol/t H,i" 10 IO;i:> \\'{'I'(, u..;{'<I, TIl(' \'('lIo\\'in" 
p('I'io<ls lISf'd for [h{' 10\\,(ll', nOI'llltd. IIl1d hiilwl' Il'PIIIllll'lIls \\'P'I'P 4\1. 411. 
nnt! 4(i hOllI'S,I'PS(W('[ in'l.", Tit!' ypUo\\'illg of I hl'lpll\"(''; al I hI' 10\\'1'1' • 
[PIll()(Irn[llI'e [1'('111111('111 "'tiS llOI so ('mnpl('(p n,.; III 11ll' IIOI'Intd nnd 
high('l' [pmpPI'ullll'P:i. 'I'llI' l'lIl'ing'''; \\'1'1'1' ('()llIpl('ll'd ul lit!' SHIIH' I'l'ln-
I i,'p mil'H, wil h a linnl 1(,llllll'J'ut 111'(' of Ilhou( liO':', alld good {'nlol'pd 
lol)j)(,('o \\'1\soiJtninNl innU til(' \(''';[S, CUl'ing lilll!' \\'n~ ,j <lny--;j hours 
for til(··lowPI" 4 dn\'~ ~:l h01lrs 1'01' til!' 1I1l1'1l1a!. nnd " <l11\'S IS hmll';; for 
(h(1 Itigl1(l1' ~'('lIowi'ng [(I)npPl'ntlll'l' II'l'Ht/llpnL (ll'ndillg of I Ill' (,t1I'l'ci 
(o\)n('('o nl tIl<' ;;(nlioll .put ::.i(wl'(·pul of Ih(,ll'nr fmlll Ih!' 10\\,(,1' 11'111-
P(ll'lI IllJ'(' I I'!'nl mplll. n,;" f['Olll !I\{, IHlI'l1llll. lind Ii,] r!'Olll (hI' hi.ghl'J' 
I PII1()('rn.t1I1'P into n, "(;I'(·(·n"!!l'!Id(·, Hl'sulis or dll'llli<'ul ('()lIIposilioll 
d(l«ll'minlllions 1'I'c'Ol'dl'<1 U/'I' !!.irPIl ill (1Ih]!' X, 

AI 111<' ,\'('lIo\\'('d sln!!<, of till' ('lIl'iLws 1111' ('olllt'll1 of r('dll('illg' :-lugn/'''' 
in fit" tohll('('(l from IIH' [\\1'('(' H·llowin!! In'nllll{'II!:=; di(]'I'I'pd 1>\' onl\' 
1.2.'\ jlPl'(lpnl, nnd nl I h(' ('III'('C( sttlg'P lis :l.i!l (}(In'PIlI, TI1(' S\I('/'()S(' 
Ynlll(,H \\,(ll'(' nil uboUI till' snoll' nl (hI' .\'(,110\\'('11 stn!!!', )'('gtl.rdl('~s of (Ill' 
tl'PllllllPIl\ lI:-ll'd, bill nt lilt' ('\II'('t! SllIg!' Ilw HI/('I'OS<' "alII!' frolll III!' 
low!'r tPm(wl'ltlnrl' 1J'!'ntlll(lll! \\":\s ..,Iigl;tl", I('ss IlInn \\,IH'II (h(' 1101'111111 

or tIl(' high !('l1ljW/,tlllll'P (1'(lnllll('nlS \\'C.'I'(' 11Sl'd. :I'h{' tollt! slIgnn; in 
the' tohjl('('o ttl Ib(' ~'('llo\~'('d slngl' of til(' 11'..;ls \\'('1'(, prn('licnll,Y 1111' 
snnlP from Illp [hl'('(' <I ill ('/'('n ( [PIIl(l('l'uIIll'P (1'{·1I1/1\('/lI..;_ lIlId iI( Ihe' 
l'ul'('d ~(ng(' (hpl'(' wus:r 1'llII!!<' ofonI,\' ;.;Ii!!hlly IllOI'!' Iht\1l a P('I'c'pIIl ill 
(Ill' (ot n I slIgnr \'ulups. • \ PPIII'PII t Iy I lIP d il]'('I'('/ll Yl'llowi ng 1('111 P(,I'U f. III'C' 
U'pnl II1l l n(s hnd lilt 1(· 01' 110 ('1]'('('[ Oil (hI' SlIgHI' ronlpnt of (1\(' IO!JIl!'('O, 

Hpgni'(IIl'ss of the' wllowing' t1'('1\ I1il(1/l1 lIs('d, (hl' sllm'lt "1I111('s W('1'P 
ahoul lhl' SUlllp fOI: nil ('olllpnr'is(JIIs, nnd no mall'l'iul dil]'PI'I'/1('('S \\'1'1'(' 
found ill (ol:tl nitl'og!'11 ('011[('111 of (h(· IO\)IH'(,ll ()!l[nil1('d fl'om nn)' of • 
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'L\lH,I~ 8.- ~'ComjJo8ilioll 	 of second primin[1 0.1 tobacco 11eLLowI!cl at three 
dUTel'l!llt tempeJ'aIUI'(8 

[:\loisIUJ'('- Iln<ll'fLnd-fn,c hu:,is] 

I~I'('('Condition of Ipuf 'l'oLalj"('dlll' ­ Hu­ Total Xico­Ilnd yollu\\ inl{ nitro­ing erose ';lIgnr~ tine10m porutu rC gen:'lIgan; 
___.0.- ____ ~______________ 

IJerr(,lll l'I'rl'rll/ , 
[>1'/'('('/1/ 	 Percr'lIt Pr'r(,(,lIl: Percellt 

Originl1l gn'cn 3, ,1H l. 70 .1.28 2i. Oil I. Oi 1. 42 

I 
, 
I 

'1'('110""0(\, at It'1Il1Wl'll­
tUI'(,,, 01'-­

85° to n5° I? I:~, 88 ii, 27 Ill. Iii 11.73 : 2,01 I. 58,HO" to 100" F 1;,), 12 .i.07 20. l!J 10, !li 1. no I. 48
!)5° tl) 105 0 1"_ .. _ 13. HI ii. Ii I!). iii to, 31. I I. \18 1. 50Cured, wit h ycllowill J; 

! 	 II ellllWl'll1 lII'CS of­ i 
S'-5° to !15° F. _ J.I. 21 R. 811 i 2a, 10 l 2. il I 2, 00 

i 
.I. 0·1

\l00 to lOne I" la.22 II. ·17 21. 00 2. 20 t 2, 10 I. 59
D.i" (0 IOil" 1" 10. ·12 t I. Hi 21.58 L 75 i 2, at I, G5

I 
I 

[itt' ,n·l!owing tl'Pllllltl'llt,;. Thl' illdieltlpd iIWI'l'!t:ll! or O.2i') Pl'l'(:t'1I1 ill 
til(' 11[('olil1(' ('onll'ltt or llll' ('UI'l'd lobae('o (1'0111 till' hight~I' ,wllowing 
IPIllPt'l'iUUI'P In'lllmeul on'!' [it(' 10\1'('1' I l'ill!lt'I'/ltUI'C In'nlnl('lIt WfiS 1I0t 
\'0 nsid ('1",.<1 :li!!ll i(knn t. 

• En'geTS ov l SI:>OC Il(GIll':H TI~~IPI.:tlATUHE Dt:lnl'iG TilE SEeo",,!> IL\LF 
(W TIll': r gl.LOl\ lSI; PI':IIIOI) 

Ad is Wl'tL known, u t ll'mpl:l to ilH'I'Pt\::'\· tlw [t'mpl'l'nl \11'(' \'Ny JI1ut'h 
abovp Uiio .F. ttl Ihe h('giJllliug of till' y('llowing tlsuull," I'PSIJlt:l ill fixing 
thl' WP(llI ('0101.' ill till' tips of SOUl(' of till' thillllPI' le:1\'('s. Thl' possi­
bilily of itH'I'l'nsillg til(' Ipmpel'tlllll'p during tll(· 8('('on<l pu.!'t of tl\(' 
.n'Uowingwll'; (·:-;t('d, 'I'll(' curing of lhl'('(' lots of h'I\\'('$ of n. lhird 
pl'iming (tniJlP D.l Wl\:l ill'gUll nt It Il'JilIWl'n IUI'(' o( nboll[ SSe, nnd till' 
)'('Ilo",illg ('Oil tinlt(ld wi l hOLi I mil [(,J'in I dll11lgp fot' ahout [i hOll!'d, afll'I' 
whiC'h difl'pl'Nlt ."('J/o\\'ing It'mpl'('ullll'PS \\'PI'(' (,Illploypd. Tl'I1l[)(>I'n.tul'P 
difl'{'J'('II<'('S of ab'.llIt l()0 Hlld ~()" nlloy(' III(' Ilonnlll \\,('1'(' IIS('<I, nnd \l'11('n 
thr 1<'llY(,s \1'('1'(' /('I!ow('d [ll{' IltH'mll1 [\'111 ()('I'llt II 1'(' WH:l \JijO, thl' in\(>r­
m('dinl!~ 10;;.:1, nllt! lIll' IIPPl'I' Ili).:I. 'I'IH' (,lIl'ing:l W('r(' ('ompI('l<'c1 n l 
tIll' ",11mI' I'('taliyl.' mIps, lind finnt It'lllJH'I'lHIII'('S or 1ifjO W(,I'(, liSPc/, 

Tltp (,III'('d le'n r ,no/lowl'd Ht t Itl' higlH'st [I'm [H'I'ullln' ('onlllitwd 50111(' 
gl'P!'JI ('{lIn!' bu L lml! It Ill'lll'(' ,\'I·llow {'(jIm' Ihllll (hn t .nl!ow('(1 aL tll(1 

1l01'll1ll1 U·mlH'I'n.tlll'!'. '1'1](' in[PI'JlI('dintl'-II'IllI>PI'HIUl'(' knl' hnd pPI'!tnp:l 
(11(' bl':lt ('0101', Ilsil WIIS ligh(!'!'lltnn t/l(' no 1'11111 I Illld hnd \(oss g'l'pen thftn 
Ill(' highp[, tpII1j)('ntluI'p l('af. Tit,· llorfllnl-lc'lllpPI'nltll'l' bl[ ('ontnill('d 
m.ol'~ OI'UllgP coloI' thlln lh!' otlwl's. 'rl\!· flu'lll grndl's of til(' tobli('('o 
('(11'('<1 in tfl(' :;nl11(, bn l'IlS III th!' higlH'SI t ('Ill P('I'Hllll't' ('ontnjlH'd abo!1 I 
14.2 IH'I'('PllL gl'l'l'1l IPHr, itt lilt' illll'l'Il1('din.tp l<'IllI)(,l'iltul'(' ahout :1.2, 
Illld ttl th<' normn I IA. 'I'll(' nn·I.'ngp Pl'j('(' of Iit I' I('n r [1'0111 lh{· I\\'0 
highl'I' ,\'C'lIowing tPlll f}P('llt II 1'(' Il'pa[nH'Jlts Wln:; IlbOllt till' SHill('; nnd 
llP('IU1Sl' of lIt{· IUl'gl' lunount of lhl' Ipss d!'sirabll' ornllgt' ('0101' ill it, 
the· pri('{' of the (obne('\) frolll 111(' llol'.mnl-\(,IllIWl'il.\tll'(' ll'('ntlll('nt WIIS 
about $7,50 P<'I' hUlldl'pd pOlllld~ \(·ss. 

http:illll'l'Il1('din.tp
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25 BIOCHEMICAL CI-rANGES IN 1'OBACCO 

The contcnt of rcducing sugnrs in thl' It'lll: (ta1,]e 10) 11.11 Ow ?plloWNI 
and the ('ul'cd slngl's of lIl(' LI'pntm(,lI ts wns ill ng'J'N'l1U'1l t wi thin 2 
perccnt, nnd tite COI'l'Psponding vn!t\('s for Suel'ose within a pel'cC'nt. 
Th(' vuluC's fol' LhC' lotnl fHlgnl's di(r('l'(~d bv nbou l 41)(,1'C('n t nt the 
ycllowed stng{', but wht'll ('U"NI nIl vnlut's' W('I'P within 1.5 J)(,l'cpnt. 
'fhp difrcl'pn('!'s found in lolnl lIitl'Og(,1I and nkotilw eonlpnis in both 
the ~'('110\\'('(1 nnd the ('urNI slng(' \\'('1'(, so smnJl thnl thry W(,I'(, 110t 

signifi.('IUlt. The' difl't'I't'II('(lS in ('omposition did not. nplwllI' to 1I11Y(' 
bN'1l enllst·d br Ih(' difl'l'I'('nt t('lI1lH'I'n.ttll'PS during the' s('('olld hnll' of 
,th(l yC:'lIowing, nIt hongh n 1(,5S d('sirnbh' ol'n ng(' ('0101' wns PI'(,S(,II t in 
ou(' of til(' L('st:;, 

'rAnT,I'! ]O,~-r(}mp(Jsiti()/I '!f third primin[ls cd toliacco from tlstS 1ISil/[/ 
higher l(711Jll'l'(ltlll'l,~ (ho'illfJ tit( ,'~(('(!lld lilla (!l illI' yellowill(J period 1 

[:\Ioist nt'£'- nnd SlllHl-f"C{l bn-<j,:l 
_"'-'-.,~h"'''''_' .~_'"~,~_~-.o+-".. _,~ ~,.~ 

I-'I'PI' To!niCondition of lellf a\l(l Total .:\it-o-I'Plila·illJ.: ~tlero~(\ lIit 1'0­tClllprmtlll'(' illl'I'!'I'"P ~lIg:u'''' tilH''111.(:\1'- !,wn 

I'. J'", III P(t,.,lIl 1', rr'fI,l ]'frrl'1I1 1'1'r('1'I11
Origillnl gr('('u I. .s 1.20 1. 310, o. 1. as 
YC'llowpd, with (!'llIjlPratlll'l' ill­

('I'(,IL~(' in ,~('('Illld !udf of 
.:\ oJ'lIIul l.i,l L n. 12 21. sa 1. iii I. ii3 
10'" F. itf('J"{'I1~!' l.l, I!l 7.70 22~ ~!J 1. :iO 1, ,iii
2()O F, ilH'I'l'n~(' Hi, at n.a. 2.).71 1. ii I l. GO 

('urN1, with (PIU)lNH.(llI'P ill ­
('rN!.-!' ill ~p('tlIld hnlf uf \('1­
100rill~ !H'riud of • 


.:\ol'llInl HI. 7!1 !1.20 2,1, !l!J Lt. I, tiO
IOJ F.. ill(1rpft~(l 1.l.W 10.27 23~ 7;! I. ,iii I. 08 
200 F. illl'r!'!l'-!'. II. so 12, :32 27, IX 1. 02 1. ijU 

i ~i'(' t.llJh~ ~I ft)r otlWt ~1,ll;t uf h'~,' 

'1'11(' ('sl of' til(' ('(1'(,(,(" 01' il\f'I'('n"ill~ til!' 1('111))('I'alul'(' dUl'ing tlt(' 
,;p('OlHl hull' or thr y!'Jlmdllg \\:IS (':';;Pllti:dh' dliplit':lIpcl with tI fOlll'th 
]lrilllillg or tohll('('o: 'I'll!' .\:(·!imrillg \\":1:-; IH:glll1 :It :tbou! ~N<:' F, Itllhk 
0) :lnd ('ontinut'd fnl' IIi hOIlI':', TlII' t(,l\1I)('I'lItlll'P~ \\'PI'(' tllPlI ill(,l't'us('d 
ilne! \\'h('11 (h(' Je'1] \·'ps \\'t'l'l' ('oll..;ide'l'!'d y('lIo\\,('<I, t1H' Illll'lllIli (l'll1 Ill' l'U!1l I'l' 
Wll" ahout 102;'\ :lltholl~h it 11Il.1 hp('l\ III 11lmut !l"l':> f'OI' IlPill'h' nil till' 
pPI'iod, tltc' llH'dilllll-ill(',,('n;-;('d IPlll(lPI'ot II1'P \\,n:-; Il.hout I!)(j0: IIlId tll(' 
iti~h t('mp(,l'lIltll'P nhollt llli". Tilt' HOl'Ilwl slIlIlpk wa:-; \\'PI! yl'llow('(l, 
dint fl'Olll trw llH'dhllll l!'Il'IH'l'IltUI'P 11:1<1 I'Ollsi<iPI'uhl(' j,rI'('l'1I ('olm', 
nllt! tim! f\,()1Il tit(' hi~h-It'll1jll'I'H(IlI'(' [I'PHlll'PlI! hnd tlt(' most WN'lI 
nnd thp it'Hf lips \\'('1'(, dl'yin~ (JUt. Till' ('\11'(':-; \\'('1'(' fillisll!'d ill th .. SIIIII(' 

l'Plnti\'C' llllllllH'I' lind tiH' liulll tplllpPI'ntuJ'(' was :lbollt 1700 1'01' 
tllt'llol'lIlul- IIllcl ahollt 17J" fo" (hI' 11'('dilllll- and hi~h-{Plllp(lI~:ltul'(' 
tl'pntllH'Hts. 

'rltC' purNI s:lIllplf' of the' lIlll'lIlul t 1'1':llnl(lll[ wus of H \'('1'\' ~o()d ,\'pllo\\' 
color" \\'itilp til!' o!llP)' 1\\(1 SIlIl'pip:-o ('()I\I:dlH'd SOII'(' W'l'Pll, tit(' :1111011111 

lwing- j,rI'C'Il[I':,t il) tll<' iligIH('ll'jl(II'ufll\'(' IJlut(lI'i:.L Till' ('0101' of till' 
• toh:lC'(, 0 in [Itt' hnJ'Jl!'1. WIIS sintillll' to Iltllt of' (h~' :-;:1I111>lp,:;, Two or thp 
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farm grn.cles containing green color mude up more than 50 percent of 
the high-tempern.ture tobacco, The normal-temperature lot COI1­
tnincd 21 p!.'l'ccnt fincl the medium-tcl1lpcrn.turc lot 25 pcrcent of thc • 
SflJnt~ fn,l'm grn,cle clll'1'ying grc!.'n color, The pl'iee pel' 100 pounds 
varied inversely ,vitll the nmount of the gl'ecll color prcsent, nn,mely, 
$<10,60, $46,59. and $48,23, 

'I'he sugar, total nitrogen, n,nd nicotine compositions of thc tobacco 
(table 11) did not show n,n)' mn terial difrerenc!.'s fiS n. result of the 
dHTcl'ent trcatments fLncl were simillLr to those of the first tests, relic 
presen~e of green coloL' resulting from the high tcmpcl'lLture used ill 
y!.'llowlJ1g decrensed the mt1l'ket value, 

TAnr'l~ 11.-'Com7JOsilion (d j01l1'th 1Jl'imill{/8 oj iobncco jront tests lJ.8ing 
higher tempel'atUl'l'8 d'uri11g tlte second half oj the yeUowing lJcriolZ 1 

[:\[oh;lurc- find slInel-frcc basis] 

I Pr('c I',; l, 'I'oll'lCondition of leaf llnd Total I Xico- •
'I'edlll'ing: Sllcro~c II sugar:! tine nitro­tcmpemtul'c incrcasc sugars gonl 

';)~r{'rnl I Prrrrnt -;:ellt-j '"Percent ";:'/-'C'-'II-t 
Orip;innl p;rcen." • ____ .. ____ •• __ 3. 32! 1. 2,l ,J, 5U 1. 5·1 1. 57 
Yelloll'l'rl, with ielllpl'mllll'c in­

CI'()ase in second half of- I
Xorllll1l . , _____ . _. _•• _.. ___ '" 15,53 ; 5, 52 2[. 0.'5 1. 72 1. 7G100 p, inCI'Cl1sc. ___ . ____ • __ _ 1·1. 31. : 8, 00 23, 30 1.74 1. G2
20° F, inercasc. ___ ... _____ _ 13,52 0, ·13 22, 05 1. GG 1. 71i 

CUl'ed, wit h tcmpcl'H l \lrC ill­ , 
cl'ea~c in ~ct'()l)(l half of n~l- . 
lowing period of- • I 

XormuL __ ... ___ • ______ • ___ _ 13, GO ! 22, ,10 1, GO8. 7·1 1. 81
10° F, irl('rcasc . ___ • _____ • __ . 

11. Ii\) ! 10,05 I •
12, 3l I I 1. 07 1. 75

20Q F, iIlCI'l'uso .. _____________ 1 lll, ,18 ! 22, 
22, 17 

on 
I, GU 1.77 

, 
.. -------.-.~, ~~----.-------'-----'-----


I :iN' 11Ihl~ [J (ur ollwr daUl or t~sl. 


EPFECTS OP YELVHYl;\7C Jo'OIl DIFFEHEN'r PlmIODS OF TUIE 

'l'('sts w('n' Illude 011 til(' rO'r('ts of reducing' and oxtending the longth 
of the ,\'('lIoWillg timo on tltl' C'oll1positiOI1 or the tobacc'o, The effcet of 
it J'('d\lc(~d tim!.' of \'('llowing-ahout an hours, n. HOI'lllal timc-!tbout 44 
hOttl's, nnd Itl1 ex'tpnded 11t'J'iod-'·n.hou t (\4 \tOll 1''', wns tcstNI in the 
y('lIowillg of It third Ilnd of ;1 fourth priming' (t;thles 12, 1:3, 14). A 
:\'('Ilo\\'illg (:l'J1l!H'I'UtUJ'C' of nhout !l-l.O ]~, \I'ns llSNl nnd the finnl curing 
t('m!WI'ntul'(' WHS nbout t72i:1, The ('olllpiplioll of the clll'ing of the 
toboc('o sub;;('(tl((,llt to till' ypllowing tl'Plltllwnt:s wus made in the 
SI1,1I1(' 1'('lllti\'(1 mnlllll'I'. ApPl'Oxillln.tC' Linw fOl' the completion of the 
curillg's WHS 4 <In.\'s 17 hOllrs rot' tlH' rt'(lu(,pd-time y!.'llowing tests, 
5 c!IWS I hou!' 1'01' the 1l0I'lnnl-Lil1lC' trsts, n.nll 5 days 17 hOUl'S iol' the 
'~xtC'l;d('d-tilll() ypllowing l(lst;:;, ' 

• 
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b:I 
TABLJ~ 12.-Cul'ing conditio-ns used in the length-oj-yellowing-pel'iod tests o H 

--------------------- n 
1:!1 

Test, curing stagt:', and condition Ullderyellowed Normal-yellowed Overyellowed t=:lI 
------------------.------------------------.:----------------------'------------------------------------------­ ~ 
Test witb third primings: I t"

Yt:'lJowing time__________ • _____________ . ______ 1 day 0 hours_._________ 1 1 day 19 hours________ _ 2 days 17 hours. 
Yt:'ll.owill}~ temperature________________________ 92° to 900 F ___________ { 92° to 90° F ___________ _ 92° to 96° F. §
CurllJl-!; tlllle___________________________________14 days 10 hours ________ _ 5 days .2 hours _________ _ 5 days 17 hours. :>
Fillal temperature _____________________________ 170° F ___________ -, ___ _ 172° }'________________ _ 172° F. Z 
Loss of origiual weight at end of yellOWing ________ j' 10.'1, I.)ercent___________ _ 22.1 percent___________ _ 29.9 percent. o 

l:'.1 
Test with fourth primings: (Jl

Yellowing t.ime_________________ ._______________ 1 day 5 hours _________ _ 1 day 21 hours ____ .. ___ 2 days 16 hours. 
Yl,llowing temperature_________________________, 95° to 95° F ___________ _ 94° to 95° F ___________ _ 94° to 95° F. Z
Curing time___________________________________ ,1 days 17 hours________ _ 5 days 1 hour_________ _ 5 days 16 hours. ..,
Final temperature_ ___ _ _ _ _ _ _ _ _ __ ___ __ _ _ _ _ __ ___ _ 170° F ________________ _ 172° F ________________ _ l700-F. o 

LO:ls of original weight at end of yellowing ________ Hi.• percent___________ _ 23.2 perccnt. __________ _ 30.7.percent. b:I 
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TADIJE 13.-00mpo8ition oj third primin[/8 of tobac('() produced b!/ 
yello~Din[/ fOt' d~fJ(,7'e'nt pC7'iocis of time l 

[Moii,;turc- and sand-frcc IJ!tHi:;] 

--C-O-Jl(-li-U-o-n~;I:=··-~r~-;~r~I~-~~--.- •.-]''':(~~~!-.-,.-·I-::(~~~·l'J~O~:: 
)'clloll'ing U,lIC 1.' nil; HIICIOSC, RUgltJ'H I HtlLJ ch I tin£) '. nl}'~ 0­

SUII;l1rSI' gCll 
I :

1----1----1---- : 1--­

Pe/'c('nt Percent Pl'l'cl'I!i p('/'('(,IIII p('/'C(,lIll Percent
Original grocn. ____________ _ 3, !)7 1. 31 5. 28 13, 2!), 1. 77 i L Hl 

Yellowed-


UncleI' nonlllLl lime, .... ___ _ J.I. 20 4. 83 :I 0. 12 11. O!l! 1. 85 I 1. 21. 

NOl'mltl U,no ., __ ._._,_. Is' 00 5, 82 2,1, ·12 8. ·1·1 l.!l2 I 
 l. 28Over IJ(JJ'JJlltl (irne .. _ •.. ___ _ 20. 81 5. 08 20.70 a 30 

I 
1, SU I 1. 24 

Cured, when yC'Jlowillll; period J !
WllS-

Under nOI'Il11lL. _____ •• ___) H on J2, ,~n ') 20. ns .1. ii 1 t l. 7ii !i 1.2·"
Xonl1ul." •• __ .,_ .• _... ____ Hi. 08 11. 1)7 211,2;i I. 82 1. 70 L 27 

O,'ernorllJal ___ .... _____ 117.87 8.07 2(j,8,1 3, 38 1. 74 i 1. 37 


__ .~_ .. ~___....... ___._......,_....._....__ J____ 


TABL]~ 14,--·nrmposition oj jO/l.rth }Jl'imill!:s oj tobac'clJ pl'()fluCCd b!l 
!J(ltowing fol' dijf('J'(·nt 1)(l1'io(/8 of tim, 1 

proi~( 111'(,- and Hltnd-fl'(,(' bngi,;1 

'1' Fr(>(' /' I l~~--i--1-" 
1Coudit:oll of ]C':tf HUe! 'j"('(\ue-, 'rotal ; '. 1 Xi<')- l.otal • 

•v('J]o\\'inp: [illl(' I il.11!: Hnl'ro;«" "ll/.(nl·~ ! ~tnJ'('h I '1 il/ I IJIt 1'0-
I I 1 f I "flll 

Hllp;tu''; I I 1 1 ! M 

IJ>('/'l'l'lIt Iprr(,(,IlI/ [1('1'("'111 i [>( 1'1'1'111 !IJ('/'('('II'/ I)l!I'l'c-:;
Original p;rC'C'l1 " ______ -- _____I 8. G{) I I. l:i, ,I. f) I I I I. 2:3 I I. {if) II 1. 21 
Yel!o\\,pd--· '. . . _ I _ :." I " .• 

(,nell'l' 1I0!,1I}[).1 (IIIl( __ -- ].~. a~! ,!. ,I,J I II. 70 1 '2' 8~! ], ~~ I 1. :3:)

l'ioJ'llwlllllle.,. i ]h,7i) I h.07: 22.82 ,J. ,I;)', I. f3 I I. au 

OV(']' lloJ'lllltl I ill 1(' .. , -·1 I H. H5 I 7. ·17 27,12 I ·L () I 1. f) I 1. ·H 


Cured, \\'Ir(~n ~'l)1l0\l'illp: period ! • 
WltS- I

Under normaL __ •. _, ____ 10,0:3 1.1. OG 27. IlO I a.tO i l,!H) 1..JO 

NorIlHLL •. ___ .___ ....,,_ •• j 18.2\l n. H2 28.21 2.!lR 1 1. 75 1. ,J8 

OV('I' 1I01'lllttl •• ____ ••• _. _j 18.!l0 S. 5!l 27, ·UJ 2. 50 I 1. 7G 1. ii:) 


! k;\'(' \11\)1\; 12 fol' 01\1\'\' <I:tlll ,,[ 1\'SI, 

'1'hf' ]C'IlYC'S Or !lIP I ollH(,(,o 1'(~('('IVH1~ tlrc' t11lc.i1'J'yC'IIO\\'('d lJ'('UtlllPllt 
containC'c/ i!:J'('(,n ('0101' til llll' ('I\(t of litis tL'(,(ltm('nt UWllll"o ('olllalllN[ 
gl't'PIl ('0101' nl til(' Pilei or Illl' curing, nJt~,o\lg'h (1)(1 Jt'llf ('olt)!' Oil thl' 
whole WHS (,J(·II.I· n lid. hl'igit t.. '['itp JI'In'('S giYPIl I hl' nOI'Il1:d-1 i111(' t I'('nt­
Jll('n t W(,I'P W(IJ] yp]Jo\\'C'lI, :\.11 hOllgh llH'I'P Will' ROllI(' 12:I'('C'1I 1'('lllil i ning 

in 1J1l' /'oul'lh pJ'ill1ill~ Ipsl. Thc' 1('HYc'S or lit(' l'xl(,]](j('d-lillH' I(':-;ts 
w(ln' or ft (/,,/lllit(' onlllgl' ('0101' IIlId \\'PI'P dull. .\ ~]'('(IJl 1'1l1'1H g'l'lldt' 
WflS sP(lnl'f1(NI I'l'Om til(' 1t'f\Y('s of thl' 1I1)(1C'I'::('llo\\'('d \.1't'llllllt'1I1 lot 
in !lIP firAt [(1st thllt J'('I)J'('s('llt!'d aboul a IWl'('('1I1 of 111\' lotal; lllJd 
from tjJ(l nOI'Il111I- :111<1 (lxt(IIHkd-y(.llowillg-tillH' II'C' lltllll'lIt lots (hilL • 
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1'('prescntt'CL about 1 pC'TC('nt. of the' tOtlll. In the case of the fom:th 
pl'iming [c'st more gt'('('n, 18 ])(,l'ccnt, was fOll/leL in the no]'mal-time 
lot Own in tlw IItHlp]'yellowt'(L lot, in whieh ll]w]'('el1t was found, 
lDvcn thc ('xt;PIlci.ed-y('lIo",ing-test matn'ial eontn,ill!'d 6 ]~('re(,l1t of 
the gt'(\PIl gradr, '1'h(' mnTkcl vnlue])('l' ] 00 pOllnds of the tobacco 
from an (itc' tt'l'lltmpnts vlll'ied only $0,00, 

• 

In both !c'sts the' fl'c(' l'l'tiu('ing sugars in LIte It':t\"('s o.t th(' YE'llowcd 
stil,gr W('l'l' ('onsidt'rabl~' I('ss in till' lIn<i('t'Ypllow('(l (4,3 nntl 3.4 PC'1'­
ecnt) titan ill tll(' !lonnal j nnd abollt 6,5 ])(,'t'('('lH I(,ss thnn in tllP 01'('1'­
ycHowNI mn [(·rin!' 'J'hpl'p was alsu I(,ss SU('I'OSl' in till' IInc/(,I'YeliowNL 
ienv('s tllnll in til(' to\)n('('o from thE' other two tl'('ntnlt'nis nL UIC same 
sto.g(',\VIH'n thr h'uf hHd bl'pu ('urpd, tlt(' lIlHll'l'Yl,lIowpcl tol>npco 
still ('ontllill('c/ from 2.8 to 3.8 per('('ut l('ss i'l'pe 1'l·dll('ing sugars tlmn 
titt' tObll('('() frOltl till' otlt!'!' two tl'l'ntlllPn Is. TIl(' S11(,],OS(' n t the ('ul'ed 
stngl' in the' llndt'1'?l'lImn'd tolm('('o fl.Yl'l'Ug('c/ 1.7 lWl'('('nt more thon 
the norl11al :IncL 3,0 jWl'('l'lIt mol'l' tlilln t Ite oY('I'.n,lIowpd lerri'. 1\ppa1'­
(In (/y th" 1'1'('<' l'(·cluC'illg Rugnrl'l w(']'(' illC'I'('aspd wll('l1 til(' ~Tl'l1owing WIIS 
('x(Pllch·d, Inlt ('Xt(lllc/!'<i y<,lIowil1g l'P<iu('('d tlw SU('I'OSt' ('ontl'lllof the 
C'llJ'pel 1l1nll'rilllR, Tit" totnl RUgHl' contc'llt oj' tlt(I lIIHI('l'Yl' llow('(l 
fit ti1(' ,Ypllom'd :'tHg(' nn'I'ngt'd li.2 ])(']'('(,l1t IPHS !lInn (hnt of lite 
Ilorm nI find ~.G Pl'J'('(,1I t I('HR l!tn 11 t Iw o\·l'ry(·lIow('d mn( C'rinJ. 'Yhl'tl 
C'lIl't'd,!tOW('Yl'l', til(' gl'pu lflst dili'C'I'('Il(,P fCHIIHI 1)('lwt'(,11 nlly of tlie 
tl'pntm('nts "'flS olll? I,Lt ])(,I'C'('lll. 'I'h(' Mnt'('h ('Olltc'llt nl tllt' Yl'How('(L 
slngt' \\'llS nppl'oximal"'~· I.n to 4.R ])(,I'(,('tll, g'1'PlltC'1' in the lInd('l'­
,Y<,llo\\,('d llinn ill Ill(' mnlC'l'inl I'I'OIll the o(lwl' tl'('u(llwnts. Sr.lll'll 
('lIl'C'd, JIO\\'l'Y('I', tl1(' 1I1](1('I'~~t'lJo\\,(ld ill Olll' l'ol1lpariROIl was nbollL 0,3 
pf']'('c'nt kss tllan thl' 1101'111111 ilnd 1.1 ]w['c('nl mol'l' than the OVl'1'­
yl'llowpd: hnt ill tllP 011](,1' ('ompnl'ison lill', "nltH's W(,I'(, /'1'0111 0,4, to 
0,8 1)('1'('('11 t lnrg('1' Ihn n tJ)(I 110 J'J)W1 01' oV(,I'y<,ll()\\'('CI to Iln('('o, K 0 
cilnng'(' c'onsic/(']'('d 11IJ'g'p Plloligh to ])(' sig'lIifir'ulIl wn.s indicntNl ill 
('itltl'l' till' nieotin(' 01' tOlnl-nitl'Og'PIl YnIuc's in lIny of Ute tl'('ulml'llls. 

TIl<' (,llI'inl!: of thl'('(' ]ots of t ollnc'('() wns ('uJ'l'ic'd. out lIndl'l' Uw snmo 
('ondilions lip to thl' tinl<' til(' lc'nl' dl'yillg wus llC'gull (LablC' If»). A 
10\\'PI' t('I))])(,l'n t Ul'(' of n IJOli t fi O F. bl'low til(' IlOl'mnl n,nd n higlH'l' 
tenllJf'l'nllll'<' of about ]0° abo\'l' tho 11 01'11 wi was lIs('(l. rrho com­
pletion of thl' ('urings \\,1\" 111:1<1(, ill till' snlll(' n'IMin' miUlIH'l' and at 
tho snnl(' final t<'Il1j)('l'fttllI'PS. /dl til<' sn.lllpl('s iLL tilp ypllO\n'cl stnge 
nnd n.l80 at tilt' Pilei of tll(' clIl'illgS \\'P1'(, uniform in np]w:U'UIlCC' and of 
a similflr lig'ht-vpllow ('0101'. 

Annlysl'R\n":(' 1l1ad(' of til<' tolll1(,(,o wll('n tl)(' l(,llf tissue' \ViiS dry, 
as w('llns n t t he' otlwl' ('ming slngps. Till' difl't'l'rll('('s in Lhe' 1'1'('(' l'('duc­
ing Rllgnl's (table 10) J'I'om llll' t.hrl'(' dill'('I'('lIt tl'('atl1ll'llts--IlOl'lllal 
il'l11p('l'atul'l', low('1' t('IJII)('l'lItul'(" :lllci higJ)(,1' ll'llIpl'I'nlllr<'---aL the 
thr('(' stag'C'RI'Il11g'('(l frolll O.RR lo I,G I Pl'l'('PIlL Tlll'su('l'oSP-(,lH1tc'nt 
vllriations 1'01' til<' s('Y('!'lll c'Ol11IHll'isom; wPl'e nlso within prndiC'ltlly 
t1l(' Sllnl(' rnng!' dill'('l'!'I]('P, Iwl \\ ('(,II 0.70 II.Ild 1.R2 ()(O],('pnl. '1'11(' runge 
(1j(l'(,l'(,IH~(, in til(' total sugnI' ('ollt('nL wns nlso pl'll<"li('H.lly t Iw Sltn1e, 
~nw smnll difl'pI'PIl('('sIH'l\r('('1l th(' lIi('olilW vnltH's found \\'(']'1' without 
signifi(,ll1H'l'. Tile totHI nit l'Og'l'1I C'OIlt<'llt of tll(' (o!Jll('('() c!t'il'(l at. Lhe 
higlH'l' l<'Il1IW.I'f1tllJ'(' \\'IlS 10w('1' at all slngl's thnll lllll.l· dl'il'cl tl~ the 
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gTABl,E 15.-Ouring c01l(Wions used in tests at different leaf-drying temperatures 
t" 
t'OI.., 

Curing stage nud ('ondif,ion 5° F., lower temporaf,ure K ormal temperature 10° F., higher temperature Z 
.... 

Ydlowing time___ .. ___________ . __ 1 day 23 hours _____________ - 1 day 22 hours ______________ 0 
1 day 23 hours. '" Yellowing temperature _______ • _______ 88° to 100° F _______________ 88° to 100° F _______________ 88° to 100° F. ~I.:> 


Time to end of leaf drying_____ •. ___ 3 days 19 hours •.____________ 3 days 18 hours ______________ 3 days 17 hoUl's. 

J~eaf-drying temprrature____ .. ________ 100° to approximately ]30°___ 100° to approximately 135° F _ 100° to approximately 145° F. ~ 

Curing time ___ .. __ . __ .... __ .. 4 days 20 hours_____ _ _ _ _ _ _ 4 days 19 hours ______________ 4 days 17 hours. 
___ ~ 4 _.., __ 
Finnl temperatUl'c ______ . ___ .. ________ 175° F ________ • ___________ 175° F _____________________ r'l 

175° F. 
Los~ of original weight when Ira[ ti:;slIe Approximately 68.1 percent. __ Approximately 72.5 percent ___ Approximately 77.1 percent. t::1 

l':l
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normal or reduced temperatll1'es. These diiIcrences ranged from 
0.14. to 0.30 percent and may indicate a response to leaf drying at a 

. higher temperature. 

TABLE 16.-Composition of secon(Z pnm'Lngs of tobacco produced by 
drying the leaf at three d~tferent temperatw'es I 

[~roi~turc- and sand-free basis] 

Free re-Condition of lenf and leaf-dry-	 Total Totaldueing Sucrose Nicotinejng temperature 	 sug:trs nitrogcnsugars 

" 
PcrCf!nt Percent Percent Percent Percent

Original grecn _________________ 4.87 2.26 7.13 1. If) 1. 53 
Yellowed, 	for leaf-drying te!;ts 


with temperature of-

5°F. below normaL__________ 15.20 5. 73 21. 02 1.20 1. 61NormaL ___________________ 14. 41 5.10 19. ,51 1.25 1. 64 
10° F. abovc normaL ________ 15.22 6. 16 21. 38 1.35 1.47 

Lenf tissue dry, lenf-drying tem­
perature of­

5° F. belol\' normaL__________ 13.33 10.56 23.89 1. 42 1.79NormaL ___________________ 13.65 9.91 23.56 1.33 1.63 
10°F. above normaL ________ H.!H 8.74 23. 68 1.28 1, 40 

Cured, with lenf-drying telllper­
nture of-

5~F. below normaL__________ , 12.. 20 9.0·1 21. 24 1.30 1. 74
1'\ onnaL _. _. ____ • __________ . 12. 18 9.47 21. 65 1. 30 1. 78 

• 
10°F. nbove normnL _______ .! 13, IS 8. 77 21.95 1, ] 7 1. 53 

j 
","".-~, 

I Sl'r t"ble 15 for other <llUn tl( trst, 

EFFECTS OF DRYING THE STE~[ AT DIFFERENT TE~II'EHATURES 

A test was made of tlie efrclcts on the composition of tobacco of 
YaJ'ying thc' tern pf'nl tUL'(' in til(' stc·m-dJ'.ving, or finl1.], slugc of the cUL'ing, 
Stem-drying lempcrn.tul'C's of ]400 

, 1700 (noL'mld), and ] 900 F, wero 
employed with flimiln/' lotfl of tobaC'C'o that had b('en ('urNI in tho ('udi('r 
stnges U1HIf'l' eSSen til1lly the Sa111(' ('onditiolls (tt.ble 17). Good curing 
WUS obtuined in nil th(' u'sts, hut the ]par fl'om the high-t('mp('mt.uL't' 
tl'entnien t wns of u <ll1rk('1' ycllcl\\' 01' ornngc" color and Clu'I'i('d the odor 
of strongly h('a[('d tobncC'o. The' lightest colol'('d INtf was from Lhe 
lowest tNllJ)(,l'l1.LUI'C' tl'('jLtnwnt, and lh(' ('0101' or til(' 1l01'1llflJ wns illt('l'­
medil1,le. The ml1l'l(('t J)J'iCt' of nil the ICl1f was lh(' snme, nnd the 
distribu Lion b('t w('cn the gl'lldf's was qui t(' unifol'm. 

At the ('nd of tIle .wllowing lhe r(lducing sugar yalucs wel'c within 
1.2 Pt'J'c('nL of C'fwh OUWL' und('1." ollthl' telllp('j'atul'C' tl'('nt1l1('nts, and nL 
tho cur('d stage' the Inl'gl'sl difrc'l'encC' WI1.S 2.6 pl'I'Cent, which wns found 
h('tw('cn the JO\\"f'st anet high('st tNnp<"l'ILlUl"e-Ll'('aIIlH'nt snmpl('s 
(table 18). Thl' difr(,I'(,llc('s ill SUCTOSl' vitlU('S w('r(' Itll wilhin ].0 pC'r­
C('nt nL the ydlo\\'('(] stuge', and in the cUl'('(1 stugc' [h(' gr(,lttcst elilrel'­
once of 2.6 occulTed bc,t,w('ell tll(' low-lernJwl'nluro nne! nOl'mnl­
Lempel'nlul'f' tl'(,u,lll1('nts. 'I'h(' vnrin.lions ill totnl-suglll' yuiues "'Nt' 
within 2.1 p('I'('enL of ('ach otht'I' u,l tite y('lIow('d stug(', but ",h(11l clIred 

'. the low-lNnpcmlure-tn'u,tmcn l figure wns 4.0 P('l'(~('nt more thall thn t 
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rL\.llLrJ 17 .-Curing. conditions of different stem-(b'ying temperature.'; used in ie8ls t'.l 

l-:3 

Z 
___ 1900 I? ....Curing »Lage and ('ondition preceding stem drying ___~~O~_. ~L__~.~~~~~.~_~_-'·""----------- o 

YcllowingH·Ill(Jt'l'ltturc.____
Ycllo\\'ingtillle. _ _ 
Lt'af-dl'ying It'll1pcrntul't', 
]~ca~-(~.r!ngtilllc.• " ___ ,. 
(Ufll1",tl!I1C .•. __ 

Jo"inal tempcrnlure_. ____ 


• 


., ....• ',. 
.. __ ._._ •. 

.• _____ ._ ... .-_ 
_________ .' ., ______, 

. _. __ • __ ... ______ • 
__ ,........ _,_._. ____ 

j
90 0 toJ03°P_,_,. 90 0 lo103°P. __ . 
1 day 22hollI'S______ ._. 1 duy21 hOlll':'. ____ ., .. _ 
103° to 140° P __ -- '. Wilo to 1440 F __ . 
~ dlt}:~ 17 hOIIJ:~_. __.,; ~ dlt}:~ 1~ h.Ol\1:.~ .. _ 
vdaj,]4houl,,__ j .I da):;JIhOUI,,__ _ 
1400 P ___ .. ______ •. : 1700 F. __ ._., 

"""""',~~~~ 
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90° to 102° P. 

I day 20 hOIlI';';. ~ 

102°'[0 142° F. 
 ~ . 3 days 17 hOlll'S. 

. j <I da;'s 15 hours. t:I 
t'.l., ]Ooo'F. I-d 
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of the high-temperature dried leaf. The starch values were unusually 
uniform in all cases; the gt'eatrst difference was only about 0.4 percent. 
A material change is not considel'rd to have OCCUlTed in the nicotine 
or total-nitrogen Yalues, as the largest difl'erences found, in the yellow 
or cured stagrs, were 0.10 pCJ'crnt in the nicotine value and 0.15 per­
cent in the total-nitrogen value. 

TABLE IS.-Oomposition. of second primings of tobacco produced by 
use of three different stem-drying temperat~tres 1 

[;\Ioil;lture- and sand-free basis] 

Free I Total
Condition of leaf and re.c1 uc- 'Sucrose Total Nico­Stnrch nitro­stem-drying temperature 1I1P;' sugars tine gen 

, sugars j 
--------------------, :-----1------1------1-----1-----­

! Percenl Percent Percent Percent Percent Percent 
Original grecn ______________ 1 0,35 2.45 2.80 21. 24 2.02 1.76 
Yellowed, for stom-drying 

tests with temperature of- I14.0°.F _________________ l 13.02 5.08 ]8, 10 3.24. 2.25 1. 831700 F _________________, 13,50 5.27 18.77 3.59 2. 28 1. !HUlOc F _______________ .1 J.I. 21 0.01 20, 22 3.26 2, 22 1.86 
Cured, 	with stem-dryinp; . 


temperature of-- I
1-100 F _________________ : 
]70

0 
F________________ _ 11. 48 s. (jO 20. lA ]. 22 2. 20 1.80 

190 F________________ _ 10.•l!) 0.01 lin. 50 . H7 2. 15 1. 95 
0 8, SO 7.28 10.14! .88 2.11 1. 88 

1 SM table li for other dnta oC test. 

SCMMARY 

The hioch(>micnl clumg('s ill (he ('nrhohydl'n,tl's of flue-curcd tobacco 
from X ol'lh Cal'olinn, SOli (h Cnl'Olinll" n,nd Ocol'gin, dul'ing til<:' usual 
stol'age of thp IN1£ in n. pnek house priol' to mn,l'kt'ting WCI'C l11y('sti­
gn,tcd. At thp NI(I of' th(' bn.l'lt (,lII'ing the tobft(,(,oS ('ontnjurd a eon­
si(lt'mbll' qUfLntlt.\- of Slll'l'OSC', but following eompktioll of t1w bulking 
PI'O('CSS tlte qun,nl ity hud 1)('('11 g'l'('il,tl:,- I'pdll('pd n.nd 1\1('l'e wns n COI'­
rcsponding inel'C'ilsc ill (1'(1(' I'cducing SUgHI·S. Publisbed nnHI~'::;es of 
tohftC'co ordinariI,,· show only n, smnll qllfLnLity of Sllel'OS(,; this is 
becflusc the kiLl' hiLS pl'('\-io\l::;I.,- 1.>('('11. bullwd iLncL th(' invPI'sioll of 
sucl'osr hilS nll'PHrh- o(,(,lIl'1'('ct. TIlt' hvdrolysis of 811(,['OS(> I'pficlilv took 
pln.C'c WI1('1l POWd(:l'NL tobn.('('() wn:; (lx'posed in n, d('si('('atOI' 10 u:' moist 
atmosphC'r(>. Th(' inc'I'PlU;P in n,(lu('ing sUgal's on add hydl'olysis is 
usunlly fissullwd to hp due' to sU(,I'OS('. SIW('irLluwthods of n,nln.ysis fot' 
sUC'l'os'e itsC'U llS w(lll n,s Lhp finding of about l'qllld pads of dpxtl'ose 
aod levulos(>, npp('fLr (0 ('ollfil'm lhl' PI'(ISl'!U'P of this sugltr in ('oI18i(]('r­
able quantity in flue-eul'('d tol)l1,('('o. 

The bioc\wmicnJ (~hnllg(,f> tlmt O('C'tllTl'd in 1 (j cOllsLit ll('/1 If> of Illlo­
cUf'ed Lo\)ncco dlll'ing th(' ('uring Pl'OCPSf>W('I't' dl'[(>l'minNI. AnnJysis 
of the tobn,eeo wn.s mild!' ,\'11('11 hn,ITPf>[('d. whl'[) .r('lI()\n~d, n,nd at thl' 
end of the curing PI·O('(,SS. From til(' study of two cUI'ings rOf' ('Itch or 
3 yeal's it WIts found thn,j till' oll!stn.uding changes in eornposilion \\'('l'e 

'. ill the cal'bohydrn.tc gt'OUp. An IWt'rng(' Ol'iginfll vfllm' of abouL 29 

http:cal'bohydrn.tc
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percent of starch wo,s reduced to ahout 12 PN'(,(,llt 'whcl) the len! was 
yellowed !tnd to !tbout 5 p('l'ccnt wlwll (,tll'N\. Thpl'p ,\'ns un incrCllse of 
about 10 pCl'e('nt in thC' fl'C'e rcdueing sllg!tI'S itlld nbouL 4 p('l'e('nt of • 
levulose, pmctically !tllo[ whieh took plu('(' during Ill(' y('llowing sto,ge. 
Sucrose h!td incrpuSNL hy nbout ;3.;'5 pC'['('('nt w\1l'1l til(' lpnf Wilf; yC'llowed 
and by about Ii.:") p(,l'c'('nt \\"}1('11 C'llI'cd, 'I'hp \'('I'y slnbh' ('om(lol1('nt 
('cUuIos!', us ['ppl'espnt<'d b~· tll(' cl'udp {ibN' Yilltw, l'Pl11nilwd. pI'lwtien11y 
constn,nt, 

'I'hp nil['ogpl1 nnd ni('otilw ('onl('LIls of lhp LhJ('-eul'~'d tv pC' lI~('d \\'PI'C 
ypry low, niHI til(' eit:lIIgt's thut look plll('(1 <llll'illg (hi, l'uring- W(,I'(' 

smnll. IJoss('s of n fp\\' hUIl<h'pd(hs p('l'('pnl of' lIill'og-!'11 \\'('1'(' fOllnd; 
1\1("1'(' wns 11 Ins::; of niloll! 0.1 IH'l'c'(lnt of pl'ot('in nitl'Ogpll \\'IIPI1 the 
lpuf Wll'; vpllow('(1 !Ind IlhOlli OJ ii 1H'J'('Pl1! \\'hplI ('ul'pd, Tlw YI'I'Y low 
11i('olil1(, ,'uhw of .IIbout 1.1 ]WI'('PJlt wu:; 1'l'(iI]('pcl In' nboul 0,1 [)t:J'{,put 
wlwl) \,h(\ cUl'ing was ('ompl!'!p. ' 

Thp ash eon!pn[ of lltl'\PUYl'~, of ('OIll'S(" "'!IS lIO[ ('hll,ng-('d Ilml 
)'('mairH'd fit nhollt !1.2ii 1)(')'('('111 lit nil :;Ing-I's or llip ('UI'lng, Thp 
{'uleiulll ('onl('nt of lit<' Irnl'Yt's[t'd l(Onf WIIS niJouI IA 1)('1'C'(,l1I, :1IHl tlH' 
('OlltPIl[ of this plt'I11('nt WfiS lIs('d 0:; n, bnsi::; (01' ('nlC'ulnling [lip loss 
of Wl'ight during- [IH' {'uring pro('('s,:;, ' 

TIH' ol'gnni(' iH'ids, oxnlic, ('[[ril', llnd 111nli<', mHd" tip nhoul 10 
lWl'('pnt of tll(' OI'ig-illHl Ipaf. '!'hpl'!' \\'I\S llll illC/ic'ull'd 1o,;" of Hi>out 
fU)i) p<'I'C't'nl or oXllIic' Heid wlH'11 tIll' lPn.f wn-; Yl'llo\\pd nlld about 0,10 
1H'1'('PIII wltpu it wns ('ul'!'d. Ll'sS t)wn 0,:; ]wl'('pnt of' c'in'i{' uc·id WllS 
fOllllel, nnd til!' indi('lltpd I'hllllg-ps ill CjUlllllity WPI'P so smnll tiS to he. 
{'om,jdl'I'NllH'gligihlP. ..-\ mnlie t1{'hl c'onll'l1t' of nbou[ !J P('J'l'(OIl[ wns 
pl'('s!'nl in till' origillllllc'l1f. nnd c'hnngl's of ubollt] {WI'c'('nl "'(,I'l' found; 
hIlt, owing to III(' 1101111'(' of th!' lllC'tlrod of IIllnlysis I'lllpl()~'('d, tlw • 
<1i1l't'1'I'Il('(':; found "'('1'(' lIot ('onsidl'l'pd ns 11('C'C'SSlll'ih' significnnt. 

Tlrc' ('ol1tplll of I'PSillS, whi(,h indnclp YI1l'iolls ('OJll D()1I11cl,; of [lip nn! nrC' 
of l'C'sjJ):;, gums, nne! W:lXI'S. WIIS aboul I 1)(,I'I'('I1\. ~\ltllOlIgh [h!'I'!' was 
n io::;s of nboul O.ii JWI'('I'II! in l'('sins nt Ilit' Yl'lIowpd lind C'1I1'I'<I S[ugc's, 
illis loss wus not c'onsid(,l'('d ll1!l[pl'iu.l, hpCl1tls{' of til(' IHt!UI'P of [il!' 
compound::; h!'ing dl'Il'l'mill('d. 

1'11(, ol'igillnlll'nf ('olltnill!'d n!Jo\l[ 11 {WI'('1'1l1 of lllatC'l'ials d('1 ('l'l11i 11('(1 
!IS J)('('lini(7 Iwid, COlIsidpJ'nhh, vlIl'intiol1 in chnng(':; WHS oI>S('1'\"('<I 
hut tlO sig-ni/ieHnC'(' WlIS ntttwiwd to ti!pm, Th" u('idil~' of flIIP-C'IIl'pd 
\ohn('('o i:-; high!'!' thun [hut nf n[h!'I' tolllH'('() t."pps. Th{, pH YnIllt'S 
W('l'P 1I1'Oll net .Li, II nd, as Ih!' gl'('n (pst dili'I'I'I'I1('('s fOlllld \\I'l'(' nboll t 
O.:W pU, no 1'('nl ('!lltllgP WIIS ('ol1sidl'l't'd u.s 1II1I'ing 11\ kl'lI ploPt'. 

('olllil11lllul" l'('('OI'<is of tlIP 1l'1Il1ll'l':ltUl'1' lind ltlllnidity ill {Il!' ('uring­
Iml'l1s dlll'illg Ihl' ('urillg of 11H' sp('l'inJ sllmph'~ :mnl\'7.pd W(lI'1' oiJ(nillc'(1. 
'('lip Ipmp<'l'Ittul'l' [nlt'I'lIn!'I' of 11ll' wiJ:}('I'O )1'111' l'lIiYI11l's. "hi(,h bring 
nboll t I ill' ('hnrw('l' in t 111' Ipaf dllJ'ilw I hI' Yl'lIo"i1w stn "P Yllrips wi I h 
Ih!' clill'l'l'C'llt lotl' of lobne{'o b{'ing ~·lIrl'(r. 'flip l:,nf i~s,:lf is It W,()(l 
illcl!'x of Ill(' {)J'O!--"!'!';"S of' it;; t'llrillg, J II most ('IlI'jugs !l ('('J'tnin amount 
of ullc\!'sit'ubl" 141'('('11 ('(lIm is l('fl in "!lilt!' of I1H' lC'uyl's fol' til(, 1'('IISon 

!lInt limiting ('ondiliolls HI''' l'Piu'hc'd foJ' at ]Pllst 1.1J(ll"(· Il'ltY(,::;, 
Tit" l'('('ol:d (1f nil ('n[il'!' ('urillg is ginil ill wili('h [iII' tPllllH'I'1111I1,'(" 

humiclity,]WI'('('lItug-('of originnl \\('igltt. nnd rlwl COIISlIlIlp[ion 01'(' shown 
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as t'tn'y('s, Lo:;:;!'s of ()ri~l;innl w(,ight of nbou! :30 pi'rl'Nl{ nt tlw l'll(i of 
(hi' :n'lIowing Rlngc' W(II'l' found from lL l1ulllbpl' or {'(,SIS nncl W(,I'e 
('onsic/(II'('(! dpsimblc·. Til" I('nt' Jnlllinn. wns dl,j(lt! iLt Ilrollnd 1300 Ji\ 
wilh IL l'('lntiw 11 11ll1idi t~, of nbou t :~o PPI'('PIl t. • \ IinH! dr~'iJlg ll'IH­
prl'utll}'(' or 17;,)0 WIIS uspd, nl wldf'h (im(' thp humidity bnd 1)(IPIl 
l'(I(itl(,£'l! to about 1~ (l('l'('Nlt llnd t!tt'I'P l\IId IWPI1 n.nindicn.tpd 10$$ ot' 

ol'iginul ",,·ight of niloll\ s2 PPl'I'Pl1t. Th(' 111I'g(' rlil},p['C'Il('(' i1l mll' of 
mois{m'p loss 1WI\\<(,Pll Ill!' It'lli' wpb lind sll'IH I'x((,IHls tIH' {'lwing til1w 
:mcl ]'('quin's I Ill' lIS(' of I')('nll!,d tl'l11]Jl'I':1ttll'(,S, \\'IH'll litl'lpHf ti",':;lIe 

WUR pI'I1('li('nll~7 dl'~' Hllrl I'on\ltil\!'d only llilollt 1ll jH'I'('('nt of WHIpI'. 
rl1(' S((,111 "US found t n ..;lill {'ontain 11 bOil [ 7,'l Ill'l'('('n I moist lll\', whi('h 
('nn 1'('IHlily hI' t'('llloypd only IJ~' ilH'I'I'lhing Ihl' IpllllH'l'ntl11'l', 

• 

To (J('tI'J'lllirw til(' 1'11'('('1:' of Ynl'i('d ('III'ing' c01lditio1ls on It'llI' cOIll­
]losilioll. dPjl:ll'111l'p:, f1'011l11H' llOJ'1lHtI ('IIJ'illf; ilJ'ill'lic'p \\'1't'1' int('nti()llilll~' 
llWel(' awl SlIllIllll's or tlu' lolHlr'C'O PI'otluc!'(1 \\<(,1'1' nnnIY?(I(l. ~\n 
illt']'t'IlS(' of uiJollt w' F, in (II(' :nllo\\"ing 1l'lllpl'I'ntlll'(' d,hl'llot J'(':,ult 
ill nil illlP()l'lulIt ('hllll~(' ill lil!' tlnl1lyticlll I'('sults of (11(' (OilIH'(,O Pl'O­
dlH'!'d. :-;01I ll' g1'P1'1i ('0101', I1m\'('\'('I', 1'1'1llninl'd ill fhp C'UI'('(! ]pnf t!tnt 
wus :n'llowC'd nl I Ill' higlw,.;( (l'lllfll'l'nlul'l', ~\.Il i1)(')'[lllS(I ill tpl11]Wmtlll'p 
of nhollt 2(l° dmillg' !I\(. "('c'(1IHl huH oj' til(' Yl'llowing perin(] l"f'sltitl'(l 
in thr' 1'I'II'IlIiOll of ('oll",idpl'nhll' g'I'PPtl ('010.1' in tit!' tobll(,co. nnd thp 
1('nr (mill thl' 10\\'('1' lPmpPI'llllll'l' I 1'('11 [1Ul'1l( "":IS of nn llllcip:-;il'nblt. 
onlllf;(' ('0101'. ~lttl(,I'ial dilrpl'l'IH'I'-; ill ('onlf)(J'li!ion W(']'(' not fOllnc! nil 
HlIalysi,.; of till' ('III'l'd fohnl'('[) oblnim'd, Toblt(·(·o was Yl'lIo,,"('d 1'0[' 
pl'ri;l(ls of :{O. ,1·1. awl fH hoIll'''; , (il'I'(,1I ('olol' 1'C'l1l:liIWd iIi Llll' tollll('('o 
vl'l.Im\'('d 1I11d!'!' Ill(' sho!'tpr 1H'I'jod, hut thl' yPllow ('0101' wn$ hl'i~hl, 
,\'hill' (Ill' ('III'('d ll'uf frotH tIl!' IOIlg'ps( y!'llo,,"illg fll'riod was or Il dull ­
Ol'UIIgp ('0101'. Thl' sHulll!',,1 nlllOlI III of SligHt'S was t'Oll nd 1l111'ill' YI'IIO\\'(,cl 
for th!' s\rol'lp:,t IlPl'iod III Illi' ('()l1lplf'lioll of thl' .nllowing slllgt', hut 
th('I'(' WIli4 110 I'('nl dilrl'l'f'lll'P ill 1111' qunlltity of SlIgllI' found in [hI'
linn! ('tll'(ld }(·IlYl's. 

DiJJ'I'I'l'IlI'I'''; in l!'llljll'l'llfl1J'p or ].j' 1<'.. ll111illtnilwd during till' Il'11f­
dl'}'illg' jJPriod. I'P,.;ultl'ci ill tb,· ]ll'odll<'lio1l of tobll('('!) or'nholll Ihl' 
:-;nll)(> dl'sil'llhll' ,"plIo\\' {'ol(.t'. Thp ('11 I'bolrvcll'uf (. Hntl nic'otilH' ('OIlI!'1Il$ 

of lh!' 11'111' fJ'oll1'thp dill'c'I'('ltI II'PHtIlW1Il" \\'~'I'('IH'lldr (1((' sanH', although 
SOlllP uif)'og!'11 was I(lSI HI Ihl' lliglll'I' 11'1111)PI':lllIl';' In'utnH'nt. ~!(.ilt­
drying (l'IllIWl'ut·Ul'('''; or I,!W, 170'\ and UlO" nil produ('pd good 
toi>nc'('o, nlthoug'h 1111' ]I'llf ,,"lJj(,(,tl'd to Ihl' it ig'Ill's I tl'1lllWI'nt1l1'(' wns 
or n1l ()ral1~p ('(llo!' 11lld ('uITil'd !ll<' odo!' or sll'OIlg'ly Ilplltl'd lo/)n('('o. 
TIl(' ollly lillltl'rilll difJ'I'I'('JI('(' ill ('ompo,.;iliOIl or U11>:'](·C'O lIs('d in till'S!' 
(ps[s Wa,.; Il ..,mull 1(1";~ of ";1lg'/l!'S ill [hI' produt'l dl'i!'ci nl tll(' higlll'st 
tPIll [H"'II {tl J'('. 

011 til(' wlwl(, Ill(' d!'Plll'IU!'I'S [mill thl' 110l'lll1l1 ('uring pl'Il<'ti('I', 
whil'h l'(·llp(·\!'d IlH)(I('I'III(' l'a(lit'I' l.hllll radicul ('ltnllgps, rt':illltl'd fot' 
tilt' lllost 1Hl!'l in (luly ~1ll1l11 qllJlllliluti\'p difrl'l'!'ll('I'~ III lht' {'olls[illl('lIls
foJ' \\ hi{'1r IllwIYH·... \\·(.!·C' 1l1ll(lP, 
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