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‘Table V. Alcohols in Tobacco Leaf and
Smoke.

Aliphatic Leaf Smoke

Aliphatic
Butyl alcohol
sec-Butyl alcohol
1-Docosanol
1-Ficosanol
Ethyl alcohol
1-Heneicosanol
1-Heptadecanol
Isobutyl alcohol
Methanol
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3~-Methyl-1-pentanol
1-Nonadecanol
1~Octadecanol
Propyl alcohol
1-Tetracosanol
1-Tricosanol @]
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Aromatic
Benzyl alcohol O
B—Phenethyl alcohol 0

o0

Polyols
Diethylene glycol O
Ethylene glycol
Glycerol
Propylene glycol
Triethylene glycol
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Cyclic
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Furfuryl alcohol
Inositol
Menthol
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Table V. Esters in Tobacco Leaf and
Smoke .

Compound Leaf Smoke

B-Amyrenyl esters O

Benzyl acetate @]

Benzyl benzoate

Benzyl cinnamate

Butyl acetate

Dibutyl phthalate

Di(2-ethylhexyl) phthalate

Dipropyl phthalate

Esters of higher fatty
alcohols

Ethyl acetate

Ethyl butyrate

Ethyl caproate

Ethyl formate

Ethyl isovalerate

Ethyl f-methylvalerate

Ethyl propionate

Ethyl valerate

Glycerides

Glyceryl triacetate

Hentriacontanyl hentria-
contanoate

Isopropyl formate

Methyl acetate
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Methyl acrylate

Methy! and ethyl estersof O
higher fatty acids

Methyl formate

0 00 OO

Methyl isocyanate
Methyl nitrite
Methyl propionate
Methyl salicylate
Methyl thionitrite
f-Phenethyl acetate
Phytyl esters
Solanesyl esters
Steryl esters
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Undecyl acetate

Vinyl acetate
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Table . Aldehydes, Ketones and Quinones in Tobacco Leaf and Smoke.

Compound Leaf Smoke

Aldehydes

Acetaldehyde 0

Acrolein

O

p-Anisaldehyde
Benzaldehyde
Butyraldehyde

oCcOC O ©

Caproaldehyde
Crotonaldehyde

@]
Formaldehyde O
Furfural O
Glycolaldehyde @
Glyoxal 0]
5-Hydroxymethylfurfural O
Isobutyraldehyde

OO0 :0¢C OC OQ:

Isovaleraldehyde O

C

Mesoxaldialdehyde Q
Methacrolcin
2-Methylbutyraldehyde
5-Methyl fur fural
Me thylglyoxal
2-Methyl- l—pentena]
Methylreductone O
2-Methylvaleraldehyde
Pivaldehyde
Propionaldehyde
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Reductone @]
m~Tolualdehyde Q
Valeraldehyde 0 @]
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Compound Leaf Smoke
Ketones
Acetone @] 0]
2~-Acetylfuran O
2,3-Butadione (@]
2-Butanone Q O
Butenone O
Cyclopentanone o}
2,4-Dimethyl ~3-pentanone ** o)
4 -Heptanone 0]
2-Hexanone O
3-Hexanone O
3-Methyl -2-butanone @]
3-Methyl-3-buten-2-one O
. Methyl naphthyl ketone - 0
2-Me thyl-3-pentanone O
3-Methyl-2-pentanone (0]
4-Methyl-2-pentanone @] (o)
Methyl @—pyrryl ketone O
Palmitone ®)
2,3-Pentadione @]
2-Pentanone (@] O
3-Pentanone @)
4-Penten-2-one O
4-Penten-3-one O
Reductic acid - (0]
Quinones
9,10-Anthraquinone 0
2,3,6-Trimethyl-1,4- O

naphthoquinone
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Table V. Nitriles, Cyclic Ethers, and
Sulfur Compounds in Tobacco
Smoke .

Compound

Nitriles
Acetonitrile
Acrylonitrile
Butyronitrile
Capronitrile
Cinnamonitrile
Crotononitrile
Cyanogen
Hydrogen cyanide
Isobutyronitrile
Isocapronitrile
Isovaleronitrile
Methacrylonitrile
3~Phenylpropionitrile
Propionitrile
Valeronitrile

Ethers
2,5-Dimethylfuran

Furan
Methylfuran
Tetrahydrofuran
Tetrahydropyran
Sulfur Compounds
Carbon disulfide
Carbonyl sulfide
Dimethyl disulfide
Dimethyl sulfide
Hydrogen sulfide
Methanethiol
Methyl thionitrite
Thiocyanic acid
Thiocyanogen
Thiophene
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Table I{. Acids Found in Tebacco Leaf and Smoke.

Acid Leaf Smoke Acid Leaf Smoke
Acetic o] O Isobutyric O 0
Isocaproic Q (@)
Adipic O 2-Isopropylmalic @]
Arachidic O O Isovaleric (0] 0
Arachidonic O a-Ketoglutaric O o]
Auxin and indoleacetic 0] Lactic 0] 0]
acid Lauric O 8]
Azelaic O Levulinic O
Benzoic @) O Linoleic O 0
Butyric @] O L inolenic 0 @]
Maleic Q
Cio-Cyp (saturated) o} o Malic o} o)
Cyo-Caq (normal) o) Malonic 0 e}
Cy5-Cy (iso, anteiso) 0 . a-Methylbutyric o)
Ci6+C1s (hydroxy) O B-Methylvaleric O o]
Cay- a5 (cyclohexyl) O
CioH120, @] Myristic Q o
C|2H1205 O Nonanoic O O
Caproic @] @] QOctanoic @) @)
Oleic o] O
Cerotic O Oxalacetic O
Citric 255,263 Oxalic O 0
Crotonic 263,271 Palmitic O @]
Decanoic o) O Palmitoleic o)
A fluorenecarboxylic acid - @) Phenylacetic (0] @]
For mic ' 0] o) a-Phenyllactic o .
a-Phenylpyravic O
Fumaric (@] Phenylpyravic @)
Furoic 0 o] Phthalic O
Glutaric Q Propionic 0 O
p-Glyceric ]
Glycolic (0] O Pyruvic O O
Glyoxylic @] O Sorbic O
Heptanoic @] O Stearic @] 0]
a-Hydroxyisocaproic (o] Succinic @] O
B-Hydroxyisocaproic O Terephthalic O
a-Hydroxy-8-me thylvalericO Toluic acids (m~, p-) 'e)
B-Hydroxy-B-me thylvaleric O Valeric 0) o)

Hydroxypyruvic
e-Hydroxyvaleric
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Table X. Phenols and Related Compounds in Tobacco Leaf and Smoke.

Compound

4-Allylcatechol
p-Anisaldehyde
Anisole

Caffeic acid
1-O-Caffeoylglucose
4-Caffeoylquinic acid
Catechol

Chlorogenic acid

p~Coumaric acid
p-Coumarylquinic acid
m—Cresol

Cresols(o—, p—)

2,6-Dime thoxyphenol
Esculetin

Fsculetin 7-glucoside
2-Ethylphenol
3-Ethylphenol
4-Ethylphenol
FEugenol

Ferulic acid
1-O-Feruloylglucose
3-Feruloylquinic acid
Guaiacol
Hydrocaffeic acid
Hydroquinone

Hydroxyacetophenone
(o_nm_ 3 p_)

Hydroxybenzaldehyde (m—, o~ )O

3-Hydrobenzoic acid
4-Hydroxybenzoic acid

@]
O
2-Hydroxyphenylacetic acid ©
3-Hydroxyphenylacetic acid ©
4-Hydroxyphenylacetic acid
3-Hydroxyphenylpropionic acid O
—Hydroxyphenylpromomc acid O

Isoeugenol
Isoquercetrin
Isovanillic acid

Kaempferol 3—rhamnoglu0031de O
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Compound

Melilotic acid
3-Methoxyphenol
4-Me thoxyphenol
Methyl salicylate
1-Naphthol
2-Naphthol
Naringenin
Naringin
Neochlorogenic acid
Phenol

Protocatechuic acid
Protocatechuic aldehyde
Quercetin methyl ethers
Quercimeritrin

Quinic acid

Quinic acid T-lactone
Resarcinol

Rutin

Salicylaldehyde
Salicylic acid
Scopoletin

Scopoletin 7T-glucoside

Scopoletin rhamnoglucoside

Shikimic acid

Sinapic acid
Syringaldehyde
Syringic acid

Thymol
1,2,3-Trimethoxybenzene
2,3,5-Trimethylphenol
2,4,6-Trime thylphenol
Vanillic acid
Vanillin

2,3-Xylenol
2,4-Xylenol

2,5-Xylenol
2,6-Xylenol
3,4-Xylenol
3,5~-Xylenol
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-2-naphthol & 7154& Egsly L2 HEA
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Z}. Alkaloids and Other Bases

195913 olel G A7|FolA 070 olde] A
28 gg=el=e grise] Ea=HAY. X
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AL oo}, g7 harmane # norhar-
mane ¢ &9 AxE FHEF 10~20 pg A =olvt
Pyrazine, alkylpyrazines, quinoxaline,
benzimidazole, pyrrolo[2.3-b] pyridine,
pyrido[2.3-b) indole & harmanes & &
Fota e 971 $&E89 #goA gAY
A Zo]] benzacridine, TH-dibenzol[e.g]

. carbazole 8 &) olg] g FFYZEo] LA

o] Rl ABFEIAA basic fractiond
8 Fok 2h82 FERI)E Aolgte Aol gl
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Table X[- Alkaloids and Other Bases in Tobacco Leaf and Smoke.

Base Leaf Smoke

Adenine
Alkylcarbazoles
Allylamine
Ammonia
Amylamine
sec—Amylamine
Anabasine

Anatabine
Aniline
m-Anisidine
Benzimidazole
Butylamine
sec-Butylamine
Carbazole

Collidine

Cotinine
3,4-Dehydropiperidine
Dibenz {ak }acridine
Dibenz{z,7} acridine
TH-Dibenzo {c,g} carbazole
Diethylamine
Dihydrometanicotine
9,9-Dimethylacridan
Dimethylamine
2,3-Dimethylaniline
2,4-Dimethylaniline
2,56-Dimethylaniline
2,6~Dimethylaniline
3,5-Dimethylaniline
Dimethyliadoles
2,6-Dimethylpyrazine
2,3-Dimethylpyridine
2,4-Dimethylpyridine
2,5-Dime thylpyridine
2.6-Dimethylpyridine
3,4-Dime thylpyridine
3,6~Dimethylpyridine
Diphenylamine
Dipropylamine
Ethylamine
2-Ethylaniline
4-Ethylaniline
3-Ethylindole
3-Ethylpyridine
Guanine

Hexylamine

Harmane

Indole

Ispamylamine
Isobutylamine
N-Isobutylbutylamine
Isonicotein(2,3'-bipyridyl)
Isopropylamine
N-Isopropylpropylamine
Isoquinoline
Metanicotine
Methylamine

3-Me thylaminopyridine
N-Me thylanabasine
N-Methylanatabine
N-Methylaniline

W O gl B dFelA

O

100

(@]

CCOo0

oC
10 000000000 ©CO:00000CC0000C00000000D COCO0QC0o0 OCOD0oO

2R B,

Base Leaf

2-Methylbutylamine
N-Methylbutylamine
Methylcarbazole
Methylethylamine
3-Methylindole

N-Methylmyosmine
N-Me thylnicotinamide O
N-Me thyl-2-phenylethylamine©
2-Methylpyrazine
2-Me thylpyridine

3~-Methylpyridine

4-Methylpyridine
N-Methylpyrrole
2-Methylpyrrolidine
N-Methylpyrrolidine
N-Methyl-3-pyrroline
Myosmine

o000

1-Naphthylamine
Nicotelline
Nicotinamide
Nicotine

Nicotine N-oxide
Nicotinic acid
Nicotinonitrile
Nicotyrine
Norharmane
Normicotine

CQoO0:00 CO0:

Nornicotyrine
1,8,9-Perinaphthoxanthene
2-Phenylethylamine
N-Phenyl -4—-isopropyl -
phenylamine
N-Phenyl-2-naphthylamine -
Piperidine - @)
Propylamine
Pyrazine
Pyridine o)

101

Pyridine-3-aldehyde
3-Pyridinol

Pyrido {2,3- ¢4} indole
3-Pyridyl ethyl ketone
3-Pyridyl methyl ketone
3-Pyridyl propyl ketone
Pyrocoll

Pyrrole

oo

Pyrrolidine e}
3-Pyrroline
Pyrrolo{2,3-5}pyridine
Quinoline

@Quinoxaline
1,2,5,6-Tetrahydropyridine
Thymine

Toluidines (o~.m~, p-)
Trimethylamine
2,4,6-Trimethylaniline
Trimethylindoles
3-Vinylpyridine

Qe e Agel A mEE 23

00
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gt sl shielzle] B84

3 B338 FulE &L

alkylindoles 3% alkylcarbozoleé N7 &
504 wAR

2] 5ol Q&S AE-EMA phenylami-
ne ¥ naphthyl amine & &3)7} &J2js] Hot
deagort o) sgel 27l BRFAY
o, B X e 40 WES 23 oIELS T
Aol #7] §EEFS] nitromethaned] &3]
He 34 fractionels LA =T ofvle A
2 ofo] ALY (HAF 0.013~0.1xg). &
v dr] Sl WS dap olgge] E317F 4R
Hcy 2En vSd 22 gele] ofnle]  wuj
A71Fe dvhs A7 Ak piperide 9 al-
kyl =4, dehydropiperidine, pyrroline,
pyrrolidine ; aminofluorene ; aliphatic
aromatic diamines ; 221 2ER} WS o}
Ql Felt},

@ A2 i vied AuE Gl eL ali-
phatic amines, ®38+ heterocyclic bases
2 gimple pyridine FEHEE FHo] lem
HE gl d47] 58] 414 S0 s AEE
e FHx 3B ARl EAFE Yl
I 2 F e 99F e SFES ww
1= " A8 pyridine, alkylpy-
ridines, acylpyridines, pyrrole, 3-vinyl-
pyridine, nicotinonitrile ¥ metanicoti-
neg X3 dFFoj=golg), aujm @l
7152 2770 B71&8 A& Wz, 2 F9M
o8 & 1,2,5,6-tetrahydropyridine
dihydrometanicotine B3 o] ol x|
2 A Bl AR T UNE
Heich

2l o 7152] 3-pyridinol 8] &€= ¢ 3%
Eo] dEAdYel gl ol# FuE ol gt 2
2 4-pyridinols & ELEWIAS Kz
ol W& pyridone o et 1A Adefols 2
el %49l 5.88~6.25 4 Alel2l amido bands
& velWYl, 3~pyridinol dlMe EQEdE ¥

o] VehtA] gtn e & 2R gl &
s ok 4,11 pdl MY oS He Fo|EH
A2 C-H 41& AF FF Felazt vehdody
amino FYIME= FF71 S

Be UE24 olige] W rHadel Atiu
gz el o)z § Ealel W& Frlb G wrd,

#7] A&, anabasine, piperidine, methyl-
aniline, pyrrididine @ nornicotine 5
nitroso FEHEo| A4¥F el YUY & el
W o® A $olls 9 $%E FAA 7 Aol ¥
HHh 24 gl erldlel nitrosamineo] &
Agchs AR FA471 1964 doll Sy, #
d =2l A7lelA N-nitrosomethyibntyl
amine & B Al 94L& F7Hel nitrosa.nine
& A st

Diethylamine & nitrogentrioxide &
nitric oxide Alolel 7)a) At whgo] a3
watA MHZEBAZY 6&0] nitrosamine yield 7}
36%] @gittE Ao kinetic FT = YA

Burley 2l &) ti R &34 Ho]& frac-
tionation-2 ¥& sampleQl N-nitrosopi-
peridine 3 GCel Feo] Ho|aE AU} Nor-
nicotine & W g3 A &2 B ¥l my-
osimine @ pyridine & A Astn v mhe)
718 Y d71480 e Aoz i,

7l S&E< W A7e €97 58y §4
o] indole ol thg skatole o ¥ &2 108 ¥
TS Holx AUtk

7). Brown pigments

ZAel 4 Eae] gl Fod SA%ckeE R
< 1003 A RuHAch eolE g R 8E
£ Tabakensfure (&,8,7) 9 Kentuckinsi-
ure g2 o] Feo] Bty 2% AP F
ALt Qg J1R HEEC] cigar A7l RH
= Aot

F=4A(LP)E Qg FAe o 6.5% AE

1 1& _



R

9] &, d#8 44, 49 gFdew Hx
e 49 Bls FE FE&d 5 vk

LPE 34, &35 Aol osle] £ 7% o]
2o REIE A" 5+ UTh

ZRMEY B gl =84 LPa T

2o 2abgo] 281,00091 A=t 20,000

~30,00091 A& ztzt 7R3 Aok, GEE FF
LPe BE3e 2atao]| 3,000 o] 512 HH
100,000 o]Atel] @&l FAAEL 5,000~60,000
o] BAgg 7R3 Atk LPe 7R e
3} gzt AR #E ATFR e 447 ch-
lorogenic acid ¢+ ol x4kg TRt F-E3
I rutin® FE e @A B e
AR, ABE 24 2|7t USFE Uit

ZY AE (e A )T ot Aele] 1
Al ZAE §hgo] o] & Ao APl EF
At e GE LP FEHe] RYolM dd2o]=
o} dE]E9 dREe] EAghe AL 2F 1%
AE FAAT o dkgo] ¥FEE Hojibr

7] S2Eoe B dF4e FrAE 24
AW M4 groupe] EREH Uth o]E A7)
A4 (SP) & A o8 a%E (7] §%E9
4% 7R ) = A% chlorogenic acid, ©}
xa, M, AEE, dHRong tE grlEcl
3 BA&d AgsEo] A, SPY F FEHS
LP9 vlm REZrct & A=k (= 100,000)8
7l EA4te] slgEaol W3t chlorogenic
acid®l % 7} SPellA ©l ¥y, SPol 80% 7t
Bapak 30,000~100,00091 Ze) s4¢= AT LP
o] oA 20% wol EAgF 4,000 of3fe] Ao
2o 4 vk LPe SP 2%  d#Ro|=
BH 9|2 FHE exEs Fa8 AA
A, A% Aol FELO

Table X[+ ©] Hol g g d48 o
Ehlie] EAlE RS0 tlga fAsE Al b
&2 7k 89 thE FWA IV 5 Miw
2e o=

Isonicontein (2-3' -bipyridyl)®# nico-

Table AI. Volatile Bases and Alkaloids in
the Brown Pigments.

Relative amounts
Leaf Smoke

Compound pigment pigment
Cotinine 0.23 5.7
Dihydrometanicotine 0.7
Metanicotine 4.1
2-Methylpyridine 0.10 1.4
3-Methylpyridine 0.42 3.9
N-Methylpyrrolidine 0.02 2.2
Nicotine 1.0 1.0
Nornicotine 3.2
Pyridine 0.50 2.0
Pyrrole 0.23 5.7
3~Vinylpyridine 0.03 2.6

telline(2,4—di(3'-pyridine) pyridine] £
AYslar 2-pyridine AEEL gFo dAH
A g=th, EF 3-vinylpyridine & €713l
Ayt Ay, 221} Table Xl FAE AAE
0| AF49 gre] ool sl ARt
Haol EASE 4B 4ol AREolm
—((CH3)28i0)0-50 —d9e  polymeric
methylsiloxane ¥ 22 7H=s A% A&
7 fApsith, ol A HHd  AHEY
vl 29} mass spectrum®9 m/e 207 (XXV)
oA F8 73 Hz3¢ ngoz AT me-
thyl 717} 570 2 8% polymeric siloxane &
) F+EE 8] £ Silicone & AA=R
SPUlell a2 = Uk
CI"IS
O/Sl\O
n, | I
SHZ > Si\o /Si.{_?g:

(XXV>

Bl mA Ae Bxjgke] 24 ML T§ 2aE
ol A}, Mis F4% 5 dirutin,
chlorogenic acid, scopolin 3 & EAl%H
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qishiel gliziel Mg

& FaFch Zae] FA4E 7l At
FHES iy WolAd, 7] Hre LY
72 BEdtn Hug @)Y 4y FH
E49 AR, 24 Ao REY  YzEo
§ =230 v go] B gule EEA
U AR HA A= EUAI chlorogenic acid
o] A= w2y a8 Alole] whge] ek §
HeE oty 9= “Cherry Red” 448 &3}
I Atk

E}. Carbohydrate

graE e gugEel nREs AXEn o
Ml /M9 fructosamines ©] &4 BulE] pi-
pecolic acid & pyrrolidine-2-acetic acid
B Fkehe dand 9 EdEeM TFHHS
g1, 7hrEslsld aspartic acid, threoni-
;e, valine % =l t%t phthalic acid- -
aniline Al 9ol o3 YAdulg L dedls AR
Eolv), #4F gu] £ A FulS  amino
acid--sugar SES] AAFFE Azl i
3 290l 0] Hm, o]E HEEE AVl 7]
ol F23A 7l gt

A7]22] pentose & hexose: F8A F&
&2] jon-exchange chromatography & ¥
2fct %32 m=vE g2k el fluorescence
spectrum 23] o]l gl A FE9] ery-
throse, galactose, ribose, arabinose,
galacturonic acid& £#13ln F4sE Ao
A 5)%ic}. mannose, galactose, xylose,
fructose 8] @5 =& glycoside F&Eo| 3
d 24 Zel=gitl, Plantebiose s BHj
i3l & Srkn Rusgth

amylose & amylopectin @] H]= A 3l
= 1:3.79 gtg olFolire 1:4.39 @& 71
K& 3Eete]l WaE B

o]d Br] Fgolgiz ¥R starch & £2
o] o]HAWt perchloric acid 7} 717 £&3
o] gufiql Ao Uelytl ethanol 8 $4 B

Al

2 HAS Fo] 4N perchloric acid7} g9
starch & F&317] 93l ASEE A% Wby
o] ugid,

e FNEEE F o pecting FHiln
der o] pectine F Y4224 D-galac-
turonic acid, D-galactose, L=rhamnose,
L-arabinose & A4t 4 7leEao] o §
29 48024 D-glucose, D-xylose, fu-
cose, 2-D-methylxylose 8 AA 3}, Ao
AE ol 58 32 A4H pectin® meth-
oxyl 77} o ZelXA vk AA uronic acid &
AzGol 4 B} o g,

Bad A7l @4 stem 29 pectin 239)
Gt FRA F23 Xe)7t WA,  galac-
turonic acid, methoxy] 3} acetyl ZHAL
pectin ¥3l7} Azl wiEel AP Y B
A7} Aee B E,

Table Xl 4899 gumy} 2& AL gl-
ucuronic acid, galactose, arabinose,
rhamnose & 3= polysaccharide &
calciummagnesium golth, 9L T4 N8
a8l E9 4d Burley §o2 BH 84
He deg 43x Ak 1179 oleeie o
S A Eo] Y|& polysaccharideo] & o4
g0l stujsts gl BH|1Ee] ZlEe QA
E FM =% HAEE 5 ) polysacchari-
deg) 2 )= galactose, arabinose, rh-
amnose, glucuronic acidol w&] 2:2:1:1
o EH&E e HE @98 Uehe 924
o] g2 7kl

arabogalactan, galactan, xylan-& Table
Xmel £33 Aes A2 94 F2E A4 gL
Bl 7128 53 Y

cellulose & 23 f7) 408 F&8in =4

T 4EE FEYoz AXEE 24, B, f71&
ME AAshE dbe) GAZ AX gy Po|r}
Felo2 RE LY 4+ U

A Y2 o B3l B Q8olH U
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o}

£ cellulose & =+ FHlel SHel 55
we} t2a g Ygukrd og Eg cellulose (~
3,000) 7} M+ cellulose (6,000~8,000) 2 ¢}
i},

Table XII. Carbohydrates in Tobacco Leaf

Carbohydrate

Arabinose

Arabogalactan

Cellulose

1-Deoxy-1-L-alanino-DP-fructose

1-Deoxy—1-(N-Y-aminobutyric acid)
-b-fructose

1-Deoxy-1-L-prolino-p~fructose

Deoxyribose

Erythrose

Fructose*

Galactan

Galactosamine

Galactose

Galacturonic acid

Glucosamine

Glucose®

Q0000 COC0C ©COCOCOC

i

Falo A&} o] 58 AFxe] cellulose 9

€l& DP (<f 1,600~1,800) & #-f3ich

HY Pl celluloset 78] wiol] A

# ek v,

Carbohydrate

Salt of gum-like polysaccharide
Lignin

Maltose

Mannose

Pectins

CRONORORO]

Pentoses

Planteose

Raffinose

Rhamnose 263
Ribose 98
Rutinose

Sorbitol

Stachyose

Starch

ol oNoNcNoNORCRORE

Sucrose
Xylan
Xylose®*

o0

* These compounds and 1,6-anhydro-f-pyranose are also present in smoke.

¥ O el Bl Ed

I}. Amino acids, Proteins and Reloted
Compounds

19593 o)zl geidad gzl g of
vlxAl BEE AFEEEL 4P SHES S
o}, geigel 8915l 2] 42 ninhydrine -
positive E&0 o3 oM JAAEE FH
pyrrolidine-2-~acetic acid & £zl Wrh

AM2E olmx=4kS pipeolic acidolth o] &
AL pyrrolidine-2-acetic acid A¢) £&%5
= chromatographic fraction 22 7€ 2
AstE T 28] B EA AT o] olrlx
e APellxe EA &8 F Ae do= &
A& ©h& ninhydrin-positive 22& <uk
g},

a-alanine & Bulel 771 B QA7lelM F
g Aol WA 170G 11~268 g =4 ¥t

P ZPo] )= major free amino acide
prolin¥ldl 0.4~1.3% A= Utk Guizrel @
7 AR AP N EH i FEC e
free amino acid A eERdo d8 59
homocystine @ hydroxyproline 8] &=
Hellde] &9} burley Gelae] doE 2},

iAol we JteEAsE A2 B9k Yol
ot geiA ey 27709 ol AEel A 7
e 7Rzt agth o) ¥ whe-S 1-deoxy
-1-L-Prolino-D-Fructose ¢ & &< A
Hete B9 8 jhgg Egsia gvl=E4 w9
T 2B o) 7] o) @ukg2 AFFE Fot
£A%= acetaldehyde, isobutyraldehyde,
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Table XV. Amino Acids and Related

Compounds in Tobacco Leaf

and Smoke.

Compound
a~Alanine
B-Alanine
a~-Aminoadipic acid
a~-Aminobutyric acid
I-Aminobutyric acid
Arginine
Asparagine
Aspartic acid
Betaine
Choline
Citrulline
Cysteic acid
Cysteine
Cystine
Glutamic acid
Glutamine
Glutathione
Glycine
Histidine
Homocystine
Homoserine
Hydroxyproline
Isoleucine
Leucine
Lysine
Methionine
Methionine sulfone
1-Methylhistidine
Norleucine
Ornithine
Phenylalanine
Pipecolic acid
Proline
Pyrrolidine-2-acetic

acid
Serine
Taurine
Threonine
Tryptophan
Tyramine
Tyrosine
Valine

Leaf Smoke

X 0:9 Ex dFdA e 29

el EE AFA njEklig 21

0000000 000000000 0OCO0CO00 O OO0 0O0OC000 C OO CO0O00 O

O

o)

(ON o BETIEI

gighisl shelsle) sleby i

glutamine, asparagine 3 & 238 44
L=}

F50) & Gulel FF3Y el W opu)x
A 2004 APA YA Aol Ho] W)

Homoserin & FHo &aj3ht 22 gl e
FHollE AR gt wolg] Fuo As-
paragine, glycine, tryptophane] &1}
B3N SA451A) gt

azelu gde) Ay He FolM 23 Bug
of PEe AR P A7) ol B oA 2o W
£ yeRi

“Phytomyosin” el @ilae ity
AR 2 A2r)d s wejgde s BE &
2jgr}, o] 2de FUskn Adenosin tripho-
sphatase $EXE 7KK iy,

8t. Miscellaneous Components

1) Inorganic constituents

HAA AEAE tE 4EAEA  aAsEE
A A5 gl d7leA v 4 GRS AR
HA S slevM G e el o) A
2k& triphenylarsineo] E& ¢7]¢] &3
Ay FEA 471 58] tumorigenic eff-
ectdl 719 AR radn sty

A7kl - thallium 458 Ag w)a
3lal 24-100 ppb P Wel RUnh,

#HH el beryllium®] % maryland
2] 0.075ppm o4 2XF Fvje] 0.015ppm 7
2 viekslth berylliume Bl 970 o) 8)=
A 23 A (63%) &+ Bl BE(37%) Alolo B
wi=l o) glek, ’

Seleniume] W& BRuclre Gujde] 2-4
ppm, FAA] 10ppm FE ATt 7]&5 Ut

e d7jel g URAEF S5 AT 1
ofalct, FellA Gull Azig olaid A wE
2 0.10]804 20% 7hA Tieksln o] TipAe)
Y5 A 249 Ao YEYRAE 2 g}

T3 gL drtRe)|=e] A6 gL w
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Table XV. Inorganic Elements in Tobacco
Leaf and Smoke.

Leaf Smoke

@]
o

Element

Aluminum
. Arsenic

Barium
Beryllium
Boron
Caleium
Cesium
Chlorine
Chromium
Cobalt
Copper
Fluorine
Iodine
Iron
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Polonium

P00

CO000O0CO0O0OCO00O0O0O0O0CO0O0 0O
: 00 C

(ONONE:

Potassium
Radium
Rubidium
Selenium
Silicon
Silver
Sodium
Strontium
Thallium
Tin
Titanium
Uranium
Vanadium
Zinc

X 0 dl B AFCA g 23
g EE dFelA vl Ekly A

oNoYoNeNeReNoNoRoNoRoReRo R,
i eNe)

f"l‘-’r o] Yo 7o tF g gHig A
= &R gl
2) Agricultural chemicals

BHlol X Fekel zhgEol 2ol A7INA off
-flavor 2| fflolx &4 W7 EAloIA 8

i

2 AAE 7] wf) Foll o] A Fo] thdt H@alo]
= .
HE T gl @rlelA 2AE o) ABREL
AEA, 47A, dolejAAz R Aozl
A ¢ EGESAE G4 EH vrgstrigdz(e]
£ &Y methyl bromide &3l 2% alkyla-
tion) HEel EX ek

EXVOl 59 =& 4ZA= malathion ©]
Aol gt EAste AL Adstnes  MAD
AzFelA 2% g, €42 89 (TDE
Endrin), Carbamate (carbonyl) ¢} thio-
phosphate (Guthion) 4&Ae] 90% x& 2
o] el Z7t FER ] ojndtt,

43 59 42 i At Endrin
TDEY &2 JFdmelM= vie oigfsinl,

TDE B8 11~22ppm @ Endrin®] w3t
0.2~13ppm% L 1956~1966 7k2] BE S
o FelM FFHAeze oldle thEk %L AA
YL F9F¥ozA dolxvt : TDE, 19-22;
Endrin, 18-30; Telodrin, 4-5; Endosulfan,
3:Thiodan, 3; Sevin, 1; Carbaryl, 1; 28
A Guthion, (1. 31¥~ TDES GRAIE
= 248 l-chloro-2,2-bis-(4’-chloroph~
enyl) ethylene (TDEE)2 TDE 5337 2
o] F53 ol dul drjelA] wA=EYge 2R
2 0.06 g2 Endrin 1.6 g (TDE), 1.1 g
(TDEE) 8] 8] Husgler od ge g
3] rheFsi),

el Dyrene (Chlorinated anilinotri-
azine) o] FFEL A7zl A #FLHAA &
= AlA A7t 'ejelA Dyrened 1%7F F
Fdez o)Ak Bright Tobacco ¢ Burl-
ey Tobacco ©l4 Thiocabanic acid® 27}
2] 991 Zineb,maneb £4& AR ¢ AzP
A% 43~78% ol ga},

EWolA A gelgold 2ppmel4t Diclone
o] ZHEo] W=,

maleic hydrazide (MH—30) = g% <&

o=
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Table XM. Agricultural Chémicals and Decomposition Products Thereof
in Tobacco Leaf and Smoke.

wn
o
£
=
o

Chemical
Carbaryl
2-Chloraniline
DDT
Dieldrin
Dimethoate
Dyrene
Endosulfan
Endrin
Guthion
Malathion
Maleic hydrazide
Maneb
Oxyguthion
Sevin
TDE
TDEE
Telodrin
Thiodan
Toxaphene
Trichlor fon
Zineb

[

] [}

mm

OmOomnoOoOoREIEDEODECOOEO

¥ C=commercial, E=experimental,

< F7tA17) e deldAlelh, MH-30 o] Wit &
B9 U4 £S5 4T B sjage e
A a7

10ppm ™ 30ppm MH-308 Zdhahs A¥F
il &= gul A7jelA HAEkA 9= MH-30E& 0
ppm ¥ = 2ppmeo] etk C'4- ®x] MH-30
& AREE B7kE walbeel 23.4%7F Bl 4
718] CO, CO, zdx efzeld AR, 31%
= gl FEuvoAjelA AdEAYG ghEd,
FEL BFANM 45 e oz &9t

TDEE &) 3A71sled 2-chloroaniline2 dy-
rene® oxyguthions #fslz & A7t 2
Wl A7)z e £3589 guthiond AtEEZ
AzEe Sl AR,

3) Other constituents
sl d7)2] major gasel W& dFE F=

Leaf
Green
or
cured Cigarettes Smoke

+ -+ +
- - +
+ + -
+ J— —
+ f— —_—
+ - +
+ — +
+ + +
+ —_ +
+ — -
+ + +
+ —_— —
+ —_— ——
+ — +
+ + +
— - +
+ - +
+ — +
+ — -
+ f— —_—
+ + -

U= unknown

Zdshe ot P ste 5 Hsle A 7 ok
cigarette cone g9 e kel CO, &
COE Aavt mAehs dizlelM 4gdg. 4F
Gl A gAEerAs) A7)ell 3~5% FHTE
9]z E<¢97te] carboxyhemoglobin & thi &
7I71e 49lo] frh, o|4tEEAe AtdEA4l
t} EAdo| QAL ciliostatic 8] d&Eol g
Az| oA o] 3t EE ik dae] A=A S
£ AP M ZQF 24~54pg FF AEkE4
71 dolz| 22 ojitElgse vFor EANSGER
ZEA gk, gujal A7)l asas e
145 ppmolA 665 ppm7HR] ksl

Resin& A= s3] el fzad5 3H &
irste A EAD 34849 2 group °olth
Resin2 Ade] tekslAl gl guba o2 HE, 4
2, nPAF J2ln fiol U gie] £ )
&5 gdizt}, ol EIL Felme Fo] A=Rw}
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Table XWI. Miscellaneous Components in
Tobacco Leaf and Smoke.

Component Leaf Smoke
Carbon dioxide @]
Carbon monoxide O
Chlorophyli O
Methyl chloride O
Methyl isocyanate o]
Nitric oxide @)
Nitrous oxide Q
Nucleic acids O
Phosphatides O
Resins - @] O
Saponins (@)
Silicones O @)
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