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The composition of the chlorogenic acid-rich fractions of 10 commercial coffee
samples from five countries and including the four major coffee-producing
regions of Angola were analysed by HPLC. The presence of two chlorogenic
acid-like components, previously reported as unique to and characteristic of
Angolan robustas, was confirmed for three of the main Angolan coffee producing
regions. Only one of these two components caffeoyl-tyrosine, was found in the
sample from Cabinda. Neither could be detected in the coffee samples from
Cameroon, Indonesia, Ivory Coast or Zaire. It was established that, if present in
the green beans, both of these components survive a medium intensity roasting and
are extracted into the coffee brew at concentrations in the range 1-2-6-7mg/100 ml.

INTRODUCTION

For many years the analysis of phenolic compounds,
especially flavonoids, has been used for chemotaxo-
nomic purposes. The development of HPLC, ideally
suited for the analysis of these compounds, has facili-
tated such studies. Recently, analyses of chlorogenic
acids (CGA), unidentified CGA-like components,
caffeine and mozambioside have been applied success-
fully to a reclassification of the wild coffees, Coffea spp.
and Psilanthus spp. (Anthony er al, 1989; 1993,
Clifford et al., 1989a). An attempt to identify the geo-
graphic origin of commercial robusta coffees (seeds of
C. canephora) was able to discriminate only those coffees
from Angola (Clifford & Jarvis, 1988). Samples of green
robusta coffee from two of the major Angolan coffee-
producing regions (Amboin and Ambriz) were charac-
terised by the presence of significant amounts of two
CGA-like components present only as traces or not de-
tectable in robustas from other origins. These com-
ponents were not detectable in Angolan arabicas. One
of these components, Angola [, was identified subse-
quently as N—B-caffeoyl-tyrosine (Clifford, 1989b); the
identity of the second (Angola II), which spectrally is
similar, is still under investigation. A specimen chro-
matogram has been published elsewhere (Clifford,
1986). It was never anticipated that Angolan robustas
would have such a unique composition, and, while to
date no explanation has been found it is presumed that
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the differences are more likely to be due to genetic fac-
tors rather than agricultural practices.

The CGA and CGA-like components form a quanti-
tatively important fraction of green and roasted coffee
beans, soluble coffee powders and coffee brews (Clif-
ford, 1985a). It has been suggested that this fraction
has a bearing on brew quality (Vilar & Ferreira, 1974;
Ohiokpehai et al., 1983; Clifford, 1985b; Maier, 1987).
Since Angolan robustas have in the past been prized
for the distinctive but neutral taste of their beverage
{Smith, 1985) it was logical to enquire whether these
two CGA-like components might survive roasting and
transfer to the brew at concentrations which might be
of organoleptic significance.

Accordingly, the objectives of the present study were:

(a) to confirm that current supplies of Angolan
robustas do indeed contain these two compo-
nents; and

(b) to ascertain whether these substances survived
roasting and appeared in the brew.

MATERIALS AND METHODS
Materials

Samples were of commercial green robusta coffees from
each of the four Angolan producing regions (Amboim,
Ambriz, Cabinda and Cazengo) and from an arbitrary
selection of other origins that were available on the
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Portuguese market (Cameroon, Indonesia, Ivory Coast
and Zaire). Two other Angolan samples of arabica and
robusta coffee were also obtained but it was not possible
to ascertain precisely the growing area in which they
had been produced.

Using a Probat pilot scale coffee roaster a sample of
each green coffee (100g) was subjected to a medium
degree of roasting (11 min at 200°C).

Methods

Extraction of green and roasted coffee samples

The procedure described by Trugo and Macrae (1984),
as adopted by Correia and Leitdo (1992), was used for
the preparation of green coffee extracts. Coffee liquor
was prepared as follows. Boiling distilled water (80ml)
was added to ground roasted coffee (2g) with stirring for
I min and treated with Sml Carrez solution A and 5ml
Carrez solution B (Egan et al., 1981). The mixture was
allowed to stand 10 min after making up to 100 ml in a
calibrated flask. The precipitate was removed by fil-
tration (Whatman No. 1 filter-paper) and the extract was
used directly for chromatography. Peak arecas were inter-
preted against a calibration curve prepared with 5-CQA.

Chromatography
Separation of the CGA and related compounds was per-
formed by using a Waters liquid chromatograph with

gradient elution as described by Trugo and Macrae
(1984) with peak area integration at 313 nm and 280 nm.
A pre-column (30 X 3-9 mm i.d.) dry-packed with coarse
silica (35-50 um) and a Spherisorb 5um ODS column
(Phase Separations Ltd, 250 X 5 mm 1.d.) were used.

RESULTS AND DISCUSSION

This paper uses the IUPAC (1976) numbering system
for CGA, with the system of abbreviation as proposed
by Clifford (198556). Table | summarises the composi-
tion (% dry mass basis) of the CGA-rich fraction of the
green and roasted coffee samples analysed. The con-
tents of the CQA, FQA and diCQA subgroups were
similar to those previously reported (Clifford & Jarvis,
1988; Correia, 1990; Correia & Leitdo, 1992), although
with somewhat higher values for the Angolan robustas
produced in Cazengo and Cabinda compared to those
produced in Amboim and Ambriz.

A number of unidentified components were observed
on the chromatograms. Most were minor but, as previ-
ously reported, larger quantities of certain characteris-
tic peaks were detected only in extracts or brews
prepared from Angolan robusta coffees (Fig. 1). Their
retention time, relative to 5-CQA, and spectral proper-
ties, corresponded to those previously reported (Clifford
& Jarvis, 1988; Clifford er al., 1989b) and accordingly
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Fig. 1. Chromatogram of a 70% methanol extract of unroasted Angolan robusta coffee beans produced in Cazengo. Peak identification:
1 =3-CQA; 2 =3-FQA; 3 = 4-CQA; 4 = 5-CQA; 5 = 4-FQA; 6 = 5-FQA; 7 = caffeoyl-tyrosine; 8 = Angola II; 9 = 3 4-diCQA;
10 = 3,5-diCQA; 11 = 4,5-diCQA.
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Fig. 2. Chromatogram of a 2% aqueous extract of roasted robusta coffee produced in Amboim, Angola. Peak assignments as in Fig. 1.

the earlier eluting component was identified as caffeoyl-
tyrosine. The identity of the second (Angola II), which
has a similar spectrum, is still under investigation. In
contrast to the other Angolan robustas the Cabinda
sample appeared to contain only the caffeoyl-tyrosine.
Table 1 and Fig. 2 both show that these CGA-like
components survived a medium roast. Indeed, both
were more stable than total CQA with average reten-
tions in the Angolan robustas of 38-5%, 52-6% and
73-6%, respectively, and were transferred efficiently to
the brew as illustrated by the data in Table 2. It has
not been possible to investigate the sensory properties
of these two substances, but since the concentrations
found in coffee brew are, in most cases, well in excess
of the recognition threshold for 5-CQA in water
(0-05-0-10 mg/ml, Kellard er al., (1988) it is not unrea-
sonable to suggest that these substances might influence
the character of the brew. However, whether there are
other significant chemical or physical differences

Table 2. Concentration (mg/100 ml) of caffeoyl-tyrosine and
Angola II in coffee brew (2 g roasted coffee per 100 ml)

Angolan robusta samples  Caffeoyl-tyrosine Angola I1

Amboim 3-53 5-16
Ambriz 441 6.69
Cazengo 3-26 331
Cabinda 1-19 —

Robusta of Angola 3-81 4.15

between these Angolan robustas and those from other
geographic origins is not known and it would be pre-
mature to suggest that these CGA-like components are
a quality-determining factor.

CONCLUSION

The results reported in this study confirm the presence
of caffeoyl-tyrosine in current supplies of Angolan
robustas and of the related Angola II in robustas from
three of the four major growing areas. Neither com-
pound was detected in Angolan arabica or robustas
from Cameroon, Indonesia, Ivory Coast or Zaire.
These two components survive medium roasting better
than CQA and enter the brew at levels which might be
sufficient to influence the brew character.
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