
Appendix 1

Chemical formulae of selected components of cofTee

1. Nonvolatile compounds

(a) Caffeine and other purines

R1 )0): 13, N
~ 3 1 7/)o N N

1

R2

R1 )0): 13'N N
~3 1 ;)=0o N N

1 1
R2 R4

R1 )0):13'N N
~ 1 )=0

CH30ÅN N
1

R4

Ri = Ri = R3 = CH3:
Ri = H, Ri = R3 = CH3:
Ri = Ri = CH3, R3 = H:
Ri = R3 = CH3, Ri = H:

Caffeine, 1,3,7-trimethylxanthine
Theobromine, 3,7-dimethylxanthine
Theophyllne, 1,3-dimethylxanthine
Paraxanthine, 1,7-dimethylxanthine

Ri = Ri = R3 = R4 = CH3: Theacrine, 1,3,7,9-tetramethyluric acid

Ri = R4 = CH3, R3 = H: Liberine,0(2), 1,9-trimethyluric acid
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(b) Chlorogenic acid and related substances

R20

R30~CH_CH-CO+ R, HOa

OH OH
A (Ri = R3 = H): Caffeoyl B: Quinyl

Ri = B, Ri = R3 = H, R4 = A:
Ri = OH, Ri = R3 = H:

Ri = OH, Ri = H, R3 = CH3:
Ri = OH, Ri = CH3, R3 = H:
R4 = H:

Chlorogenic acid
Caffeic acid

Ferulic acid

Isoferulic acid

Quinic acid

A chlorogenic acid (taken as S-caffeoylquinic acid) and component acids

(c) Glycosides
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(d) Lipids

APPENDIX 1

H

Kahweol

CH20H
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CH2CH2NH2

Cafes toI

5-Hydroxytrytamine

(e) Trigonelline and nicotinic acid
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Nicotinic acid

~
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if Acids

HOCHCOOH

1

CH2COOH

Malic acid

CH2COOH COOH COOH
1 1 1

HOCCOOH CHOH CO

1 1 1

CH2COOH CH3 CH3

Citric acid Lactic acid Pyrvic acid

CH2COOH COOH H CH3

1 1
'C= C/

å COOH/ , 1 1CH2COOH CH20H HOOC COOH

Succinic acid Glycolic acid Citraconic acid 2-Furoic acid

CH2 = C - COOH

1

CH2 - COOH

H

1HOODO CH3CCOOH

Il

HOOCCH

Itaconic acid Pyrolidone carboxylic acid Mesaconic acid

HOOC H
'C=C// ,H COOH

H H
'C= C// ,HOOC COOH

HXOOH

HO~OH
HO H

Fumarc acid Maleic acid Quinic acid

-'
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2. Volatile compounds

(a) Carbonyl compounds

O~ gO
~C-C~/ "H H

G lyoxal

o 0~ ~C-C/ "CH3 H
Methylglyoxal

o 0~ ~C-C/ "CiHs H
Ethylglyoxal

O~ ~o
C-C/ "CH3 CH3

o
H- C~"

H

CHO

Ò
Diacetyl Formaldehyde Benzaldehyde

CHO

~ CH2-CHO
âCHO~:: 1 ~ 1 1 1

OCH3

OH

Van ili n 2- Phenylacetaldehyde Furfural

CH3
0 1

¿x 

OH 

QC~O
CH20HU CHO1 1 : 1 1

0.. H
CH3

Cyclotene Isomaltol 5-(H ydroxymethyl)-2-furfural
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(h) Alcohols

(,0y CH20HLJ
Furfryl alcohol

(c) Acids

;0
H- C,

OH

Formic acid

(d) Esters, ethers and lactones

~ C02CH3

~OH
Methyl salicylate

(e) Nitrogen compounds

CH3

1

°UO
CH3

~NH2
N_ 1

c6N,7 1" CH3
,::/ hN CH3

N-o.- Dimethylsuccinimide MeIQ



(f Furan-based compounds

0-1o CH2SH

Furfrylthiol

oLao
N - FurfurylpYITole

(g) Phenols

OH

HO~OH
V

Pyrogallol

OH

HO~
LJ

Pyroctechol

APPENDIX 1

Q-CH2 - S - CH3

Furfuryl methyl sulfide

205

B1 1
CH3 0

Kahweofuran

~ CH2- S - S- CH3CH3 0

5-Methylfurfuryl methyl disulfide

OH

q OCH3

CH = CHCH3

Isoeugenol

OH

9
OH

Hydroquinone

OH

~ OCH3

LJ

Guaiacol
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(h) Pyrones

çxo CH3

1 1
OH

o

MaItol

(i) Contaminants

o

Aflatoxin Bi

o C02H

1

cr CH2CHNH
1 ~ . Il~ 0

OH

CI

Ochratoxin A

OH

Steiigmatocystin

eN - NO

N-Nitrosopyrrolidine

CH3
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