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RESUAMO

Carbonilos totais e bhidioperéxidor foiam determinados no dlec de café verde
classificados quanio a qual’dade da bebida em Mole ¢ Rio. Os carbonilos totais decres-

cent com o drmazendamiento e § maior o café Mole

Néo foram obseiradas diferengas

para hidvopeséxidos enhe cafés Mole e Rio armazenados por dois anos. A atividade da
politenal oxidase { DOPA como subitrata} ¢ maior no café Mole e decresce com o tempo

de armazenagen
Os autores

[utvaduction

HE roles of hydreperoxides (9, 17) and carbonyls

(6} in flavor of foods are well documented in

the literature In coffee, however, most of the
references deal with research on roasted coffee (19)
Calle (4, 3) was the first to call attention to the impo:-
tance of aldehydes in green coffee and in quality of the
beverage His qualitative tests showed that the best
coffees gave 4 more positive reaction for aldehydes than
did the poor. Also by qualitative tests, Harigopal (7)
confirmed these results The probable importance of
phenolics on the protection of aldehydes was ifjustrated
by Amorim and Silva (1), who showed thal speiled
coffee had lower polyphenol oxidase activity in compari-

The purpose of this research was to recheck the
repoits of Calle (5) and Harigopal (7) pertaining to
the carbonyls, along with concurrent of polyphenoi oxi-
dase activity and the estimation of hydroperoxides by the
conjugated diene hydroperoxide method (17)
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Estes resuftados sdo discutidos com o5 jid existentes na literatiia —

son to good coffee Several authors also found that
polyphenol oxidase activity is higher in the best cof-
fees (1, 13, 16, 11, 8).

Materials and miethods

Commercial coffee samples, classified for quality
of the beverage by professional cup tasters from the
Brazilian Institute of Coffee as Soft (Mole) and Rio,
were examined

The beans were frozen in liquid nitrogen and
ground in 2 Wiley mill under liquid nitrogen. 'The
powder (< 40 mesh) was used immediately for oil and
enzyme extractions

Hydroperaxides were estimated by the method of St.
Angelo et af. (17) The oil was extracted in a mortar
and pestle with spectroscopic grade hexane (2 g/30 ml)
and allowed to stand for 1.3 hr in stoppercd contrifuge
tubes with occasional mixving.,  After centrifugation
(20,000 g, 2-4°C), 0.2 ml of the supernatant was ad-
ded into a 3 m! spectrophotometric cuveite containing
28 ml of hexane, mixed, and read at 234 nm against
a hexane blank  The concentration of CDHP (conjuga-
ted diene hydroperoxide) was calculated from an e-max
of 24,500, Values are given in pmoles of CDHP/g of
coffee powder Two extractions and four determinations
were made for each sample Total carbonyls were ex-
tracted four times from 3 g of coffee powder with 10
ml catbonyh-free benzene After each extraction, the
homogenate was centrifuged at 37,000 g for 10 min at
-—-49C  The supernatants were combined and diluted
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to 50 ml with benzene Two aliquats of 10 mi were
semoved and evaporated under nitrogen at 30°C to
measure oil content. Two additional aliquots were im-
mediately removed and total carbonyls were estimated
by the procedure of Brown ef al. (3), which used the
2,4-dinitrophenylhydrazone complex to analyze volatiles
from peanuts and peanut products.

Polyphenol oxidase was extracted from 1 g of the
powder with 20 mi of 0.05 M phosphate buffer, pH
6.5, for 10 min (1), The homogenate was centrifuged
at 27,000 g for 20 min at 0-2°C The supernatant was
used for enzymatic assay Aliquots of 0.5 ml of the
supernatant were made to 3 ml with either DI.-Dopa
(DL-dihydroxyphenylanine, 8 mg/10 ml) in 0.1 M
phosphate buffer pH 7.0, or with the buffer only as a
blank ‘The increase in absorbance at 410 nm was
measured continueusly in a Gilford spectrophotometer
and the absorbance at 10 min was used for the cal-
culations. Duplicate readings were made for each sam-

ple.

Table 1-—Total carbonyls in the coffee oil and activity
of polyphenol oxidase (PPO) of Arabica
green coffee beans.

Toral Activity af

Sample carbonyl PPO Abs,

pmol/g oil 10 min/p

powder

Soft (Stored 1 yr} 1 1258 178
2 1197 146
3 1149 166
4 945 196

{mean) ¥137 4] 172 a

Rio (Stored 1 yr) 5 805 096
6 1022 0352
7 67 6 60
8 104 8 0.78
(mean) 888 b E)M;; b
Soft (Stored 2 yr) 2 973 0 84
10 988 134
11 78 4 G 88
12 975 102
(mean) 930 b 097 ¢
Rio (Stored 2 yr) 13 102.6 000
1 704 0.6
15 959 0 66
16 817 09z

{mean) 876 by 051 d

Results and discission

Table 1 shows the results of total carbonyl and
polyphenc! oxidase (PPO) activities on samples classi-
fied as Soft and Rio, which had been stored for 1 and
2 yr.

}Tab!e 2 shows the hydroperoxide values found for
the same coffees stored for 2 yr

The activity of PPO was higher in Soft coffee and
decreased on storage These data agree with results
cbtained by Amorim and Silva (1), Pereira (t3), Oli-
veira (11), Valencia (18) and Rotemberg and Iachan
(15). The total carbonyls followed the same pattern as
the enzyme activities; they were higher in the Soft cof-
fee and decreased with storage However, Rio coffee
stored for one and two years were not statistically dif-
ferent These results agree with the qualitative work of
Calle (5) and Harigopal (7) on beverage quality. The
higher activity of PPO and total carbonyls, which de-
creases with age, in the good (Soft) coffee, may be due
to the protection which phenolics exert on aldehydes.
The explanation for the fower PPO activity found in
speied and old coffee may be the inactivation of the
enzyme by the oxidized phenolics produced by the PPO
system (2) which lowers the protection of the alde-
hydes.

The resuits of our current study apparently substan-
tiate the hypothesis that chloregenic acid, a phenolic
compound, may act as a protective agent for aldehydes in
coffee (1), although acetaldehyde was found to be as-
sociated with spoiled coffee after long fermentation
{14). Rodriguez et @/ {14}, however, did not estimatc
total carbonyls ar total aldehydes. A more detailed
analysis of the carbonyls, identifying the ketones and
aldehydes, could shed more light on this matter and
should determine if there really is a correlation between
certain types of carbonyls in the green bean and the
quality of the beverage

Table 2-—Total conjugated diene hydroperoxide in cof-
fee oil extracted from green coffee beans
stored for two years (Average of 2 extrac-
tions and 4 estimations).

Rio pm CDHE/g Suft pm CDHP/g
powder powder

H G 69 1 199
2 515 2 509
3 5 43 3 125
A 398 i 455
5 0t 5 399
6 4.39 G 559
"""' - 7 523
- - 8 297

mean 404 & 042 mean 458 = 029

Different simbols {columns) mean significancy at 3 per cent level

No statistically significant
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Unsaturated fats can undergo oxidative reactions
catalyzed by metals or by lipoxygenase, and the hydro-
peroxides formed may contribute to off flavors in foods
{12) The same peroxide values found for Soft and
Rio coffee stored 2 yr do not mean that hydroperoxide
formation is not important in coffee flavor, because hy-
droperoxides can uadergo further degradation to form
aldehydes, ketones, and alcohols that generally have
unpleasant flavors However, some of the degradation
products do contribute to desizable favors. Jorddo ef al.
(10} estimated peroxide values by the A O C.S. method
(Cd 8-53) in coffees stored in different conditions and
they did not find peroxide up to 21 months of storage
The quality of the coffee at the start of the experiment
was one of the intermediate type (Hard) and it did not
change flavor even after peroxide was detected; however
it is not known if hydroperoxide can affect the flavor
of a good coffee (Soft).

Although we have found more total carbonyls in
the good and young coffee beans, these findings do not
invalidate the hypothesis that off flavers may be caused
by production of hydroperoxide and further reactions,
since the samples analysed were two years old and
numerous transformations could have taken place.

Swntneary

Soft and Rio green coffee beans were analyzed for
total carbonyls, polyphenol oxidase activity, and hydro-
peroxides Total carbonyls and polyphenol oxidase ac-
tivity were higher in Soft than in Rio coffees, decreasing
with length of storage, although the difference on car-
bonyls between Rio coffees stored for one and two
years were not different statisticelly. After 2 years
storage, total hydroperoxides did not differ between Rio
and Soft coffees.
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