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ABSTRACT

Quantitative estimation of carotenoid., capsaicin and ascorbic acid
contents and their interrelationship with ‘each other were evaluated in seven
varieties of Capsicum arnrinim.  The highest carotenoid content was in N-LRP
variety which also recorded the least capsaicin concentration. The N-YAP
showed the highest value in capsaicin and ascorbic acid amounts than all the
other wvarieties but least in carotenoid level. Ascorbic acid content was not
significantly (P <0.05) correlated with that of capsaicin in all the varieties while
the carotenoid level gave a negative linear .correlation with the capsaicin level,
indicating an increase rate of 58%. In conclusion the study has revealed that the
higher the carotenoid content in Capsaicum peppers the lower the capsicin and
the pungency levels.
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interrelationship.
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INTRODUCTION

Peppers of the genus Capsicum are spices, and those cultivars or varieties
with strong pungent flavours have been used in the past, not only in cooking of
dishes, but also for preserving of perishable food materials especially before the
advent of refrigerators. The pungent taste from pepper on consumption has been
associated with an alkaloid compound called capsaicin which is also responsible
for the heat effect on the touch receptors 1. The efficacy of capsaicin in health
treatment has been documented by several workers 2, 3, 4. Several factors have
been attributed to the variations in capsaicin content in pepper fruits 1, 5.

Carotenoids are the most important group of natural pigments found in
pepper 6, 7. The hydrocarbon and oxygenated carotenoids have been associated
with pro-vitamin A activity and anti-cancer effect respectively 8, 9, 10. It has
been reported that the carotenoid concentration in pepper fruits varies with the
fruit colour 6, 11,
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Ascorbic acid, a hexose carbohydrate derivative 12 has been isolated in
different species and varieties of pepper truits 13, 14, 15, However, the main
purpose of cultivation of pepper in Nigeria by the peasant farmers may not
primarily be for its ascorbic acid value but rather for its pungency and spicy
attributes. ]

There 1s dearth of literature information on interrelationship of some
biochemical constituents of Capsicrm annunm  varieties, hence this study was

, carried out.

MATERIALS AND METHOD

Seven vaneties of fresh, mature and ripe pepper fruit types used for the
study were locally purchased from the direct growers. Six out of the seven
varieties were three identical pairs purchased from Ibesikpo in Uyo Local
Government Area of Akwa lbom State and Opi in Nsukka Local Government of
Enugu State of Nigeria. The six varieties were as follows: “acuminatum™ —
small red cluster pepper (U-SRCP & N-SRCP). grossum — red sweet pepper (U-
RSP & N-RSP): longum — long red pepper (U-LRP & N-LRP). In addition a
vellow fruited variety also a “grossum™ but endemic to Nsukka environs known
as Nsukka yellow aromatic pepper (N-YAP) was only obtained from Nsukka.
The peppers were designated as follows: U-SRCP. U-RSP. U-LRP from Uyo
and N-SRCP, N-RSP. N-1.RP. N-YAP from Nsukka.

Extraction and estimation of capsaicin contents in the pepper varieties
were determined 16. This was achieved by absolute methanolic extraction of the
macerated pepper fruits and the capsaicin scparated and purified using column
chromatography. The content of the capsaicin isolated was estimated by Gibbs
colourimetric method 16. ,

The isolation and quantitative determination of carotenoids from the pepper
varieties were carricd out spectophometrically 17 using UNICAM SP 8700
spectrophotometer.

Ascorbic acid estimation was according to the standard methods 18, 19
involving., spectrophotometric difference method. The whole experimental
analyses were replicated five times in order to establish the reproducibility of the
extracts and the results obtained are presented as the mean of five
determinations. The regression cocfficient analysis was determined according to
the method of Sokal and Rohlf 20. using regression equation (Y = a + bx).

RESULTS AND DISCUSSION

The results ol the quantitative estimation of carotenoid, capsaicin and
ascorbic acid contents are presented in Table 1. The concentrations of
carotenoid showed slight variations among the seven pepper varicties from the
two locations. The carotenoid levels in the pepper samples from Uyo were
lower than those from Nsukka. Though the diflerences in concentration among
related varicties across locations were small while in some varieties the
variations were high and significant (P-.0.05). N-LRP variety contained the
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highest amount of carotenoid (88 *+ 1.0mg/100g) while U-LRP variety was
closer with 85+0.65mg/100g. The least carotenoid content was obtained from
N-Y AP wvariety (2.40 £ 0.02mg/100g). The carotencid values of SRCP varieties
from both locations were 40 folds higher than that of N-YAP (Nsukka yellow
aromatic pepper) variety. The carotenoid level in the yellow fruited pepper
variety (N-YAP) was about 98 fold lower than those in red pepper fruits. This
seems to agree with earlier reports of Davies ¢/ a/., 6. They attributed the low
values of carotenoid in yellow coloured pepper fruits to be due to the absence of
an enzyme responsible for the conversion of capsanthin 5-6 expoxide which
normally appears during ripening of red coloured pepper fruits. The slight
variations in carotenoid amount in the pepper fruits across location in the related
varieties might be due to genetic effect 21.

In addition the pepper varieties from Nsukka indicated higher capsaicin
levels than those from Uyo. The least capsaicin content was obtained from U-
LRP and N-LRP varieties, the concentrations of capsaicin in SRCP varieties
from both locations measure favourably with that of N-YAP but were
significantly (P< 0.05) lower than that of N-Y AP but higher than those of other
varieties (Table 1). The capsaicin levels in the Capsicum peppers determined the
amount of the pungency. thus the higher the capsacin content, the greater the
pungency. The high capsaicin content in N-YAP and SRCP varieties might be
attributable to the presence of Lutein ( a yellow carotenoid pigment) detected in
the varieties (18.6% for N-YAP and 0.9% for SRCP respectively) 15. the yellow
pigment has been associated with the dcg,rc; of pungency in Capsicum peppers.
I, 15.

Data presemed on the ascorbic acid levels (Table 1) showed that
Capsicum ammuon  is an excellent source of vitamin C as all the varieties
showed high contents of ascorbic acid in their fruits with the N-YAP variety
ranking highest.

- The results on the level of correlationship between pairs of the
biochemical constituents in the pepper varieties are presented in Table 2. The
data showed that the ascorbic acid and capsaicin contents were not significantly
(P >'0.05) correlated (r = 0.54). The concentration of ascorbic acid increased
positively and linearly with capsaicin content at the rate of 30% while that of the
carotenoid showed a negative linearly increase with capsaicin level at the rate of
38%. The vanation between ascorbic acid value and that of carotenoid was
48%. The linear regression equation of all the variables are presented in Table 2.
The equations were relevant to the estimation of the relationship between the
biochemical constituents examined.

In conclusion, it is significantly clear that the higher the carotenoid
concentration in Capsicum annum fruit, the lower the capsaicin and the
pungency levels and vice versa.
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Table 1. Carotenoid, Capsaicin and Ascorbic acid concentrations of seven
varieties of Capwicrm annunm from Uyo and Nsukka
Location Varieties Carotenoid Capsaicin Ascrobic Acid
U-SRCP 42:£0 1 3.02+0.25 27582 5
Uyo U-RSP 78+0.6 2.26+0.13 258+3 .6
! U-LRP 8510.65 1.30+£0.10 33+1.9
Nsukka N-SRCP 4540.2 3.0+0.51 27943 2
N-RSP 81102 2 40+0.63 266+2.6
N-LRP 88110 1.3740.15 240%1.5
‘N-YAP 2 40+0.02 3.96+0.35 288+1.7

*mg/100g: Data are mean of 5 determination + standard deviation.
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