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Original research paper
CHEMICAL CONSTITUENTS OF PUNGENT SPICE PEPPER
(Capsicum annuum L) FROM MACEDONIAN ORIGIN

Rafajlovska Vesna®, Slaveska-Raicki Renata“, Koleva-Gudeva Liljanam,
Mitrev 8.”", Srbinoska Marija™""

Abstract

In this paper the chemical constituents of the pungent spice pepper
Capsicum annuum L. ssp. Microcarpum from Macedonian origin are estimated,
Content of moisture, proteins and soluble sugars is 9.60%, 6.68% and 20.33%,
respectively. Color capacity of the pungent spice pepper is 5.60 g
capsanthin/kg pepper dry matter.

The influence of organic solvents on the pepper oleoresin extraction
and contents of colored components and capsaicin content in it is also studied,
The highest quantity of pepper oleoresin (25%) is obtained using ethanol as
extraction means. In the pepper oleoresin extracted by diethyl ether the highest
concentration of color expressed as a capsanthin is determined. When n-hexane
is applied during pepper extraction, in the color extracted quantity the red
fraction is 93.83% from the total color contents in the pepper oleoresin.

According to the highest capsaicin content of 1.53% in the pepper
oleoresin, benzene is most suitable as compared to the other investigated
extraction means,
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XEMHCKH KOMIIOHEHTH HA JINTATA 3AYHMHCKA
NMHUNOEPKA (Capsicum annuum L) 0] MAKEJTOHCKO
MOTEKJIO

Padajnoecka Becna', Cnapecka - Panuxn Penara”, Koaesa - I'ygesa

Juajana””, Murpen C.”, Cpéunocka Mapuja

KpaTok H3Bano0K

Bo oBoj Tpya ce ojjpeeHH XeMHCKHTE KOMIOHEHTH Ha JIyTaTa
3aunHcKa nunepka Capsicum anmuum L. ssp. Microcarpum ofi Make0HCKO
noTexno. CoNp:XKHHATA HA BIATA. NPOTEHHHH H PACTBOPIHEN HIeKepH &
9.60%, 6.68%n 20.33%, coomgsetHo. Kanauureror Ha ija Ha ITyTara
3aYMHCKA NHNepka e 5.60 g kancanTur/kg cyea MaTepHja.

Bea mpoyuysaHH BIHjAHHETO HA OPTaHCKHTE PACTBOPYBAYM B[3
CKCTpaKiHja Ha OJNCOPE3HHOT Off MHNCpKaTa, KaKo W COOApMKHHATA Ha
o0OCHATE KOMIOHEHTH M CONPKHHATA Ha KancaWlWH BO  HETO.
HajsicokaTa KOJWYHHA Ha oneopesut (25%) e nodHeH co ynoTpeda Ha
etanon. Bo oneopesnHoT of nunepka, eKCTpaxupan co QHCTHA eTep, ¢
ofpefieHa  HAJBHCOKATA KOHLEHTpanuja wa Goja  M3paseHa  Kako
KancauTy, Kora p-xeKcan e aliiiHpan 3a BpeMe Ha eKcTpakuujara Ha
MHOEPKa, BO KOJAHYMHATA Ha eKCTPaXHpaHa oja upseHata (ppakuuja e
npucyrHa co 93.83% op BrynmaTa coppikuua na 00ja BO 0JeOPe3MHOT,
Cnopeji  HajBMCKOKATA  COAPMKHMHA Ha  kKancamuud o 1.53%  so
QIEOPCIHHOT O]l [THICPRATA, DEeHIEHOT & H‘deUUJ.lBt:TCH BO CIIUpC}J.Gd (o)
CHTE ApYrya HCITHTAHH en«:rpaxunouu cpep,c-ma.

Kayunu 300poBR: Ayifia 3aquscka Quilepra, KaOcaulid, Kapomenouol,
XeMUCKU Cocllias, paciliaopyeat, HURePRUN 01e0pactit

1. Introduction

The red pepper (Capsicim annum L.) has been used since ancient
times, traditionally used in form of spice paprika, although, today, oleoresins
are widely used (Nambudiri e af., 1970; Govindarajan, 1986a).

Spice red pepper is worldwide use as a natural flavour and colorant in
food industry, as well as raw material for the pharmaceutical industry.

In addition to the pungency if the spice pepper is pungent depending of
the capsaicinoids presence mainly capsaicin, the spice pepper contains
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considerable amount of antioxidative components such as the carotenoids and
vitamins (Govindarajan, 1986b; Rahman et al., 1986; Howard er al., 1994;
Matsufuji et al., 1998). The commercial value of the spice pepper depends on
its red colouring power, The components responsible for the colour are the
carotenoids pigments (Davies er al., 1970; Biacs, et al., 1989). The colouring
and nutritional capacity of the carotenoids makes them interesting in the food
industry as additives and functional food ingredients, in the form of pepper or
oleoresin (Gordon and Bauernfeind, 1982).

One of the pepper products is pepper oleoresin extracted from the dried
ripe fruits of Capsicum annum L. using solvents with the lypophilic
characteristics and subsequent solvents removed from the oleoresin extract
(Kense, 1970; Rajaraman ef al., 1981; Cvetkov and Rafajlovska, 1992). Pepper
olcoresin basicly contains pigments named capsanthin and carotenes (Minguez-
Mosquera and Hornero-Méndez, 1998). Also, beside the pigments in the
pepper oleoresin are present flavours and taste agents, vitamins, fatty oil and
capsaicin if pungent pepper is used for pepper oleoresin production (Vinaz ef
al., 1992: Minguez-Mosquera and Hornero-Méndez, 1993).

In the present work, characterisation of the pungent spice pepper
(Capsicum anmuum L. ssp. Microcarpum) is made by determination of the
chemical composition. The influences of the extraction solvents on the
pungency pepper oleoresin yield and the contents of capsaicin and carotenoids
in it are also studied.

2. Materials and methods

Pepper (Capsicum annuum L. ssp. Microcarpum) was used as
experimental material. The morphological characteristics of Capsicum annuum
L. ssp. Microcarpum in the botanical ripening stage are 40 - 45 cm average
height, small conical shape fruits with pericarp thickness to 1.2 mm and 2.4 cm
length, fruit weight 2.5 - 2.9 g. Drying of the red pepper was made in
greenhouse, seven days, on room temperature (~ 25°C). The dried spice pepper
was ground in laboratory cutting mill (Retch, Briukmann, Germany). For
determination of the chemical composition spice pepper with 0.25 mm particles
size was used.

Solvent: pro-analysis-grade solvents such as ethanol, acetone, diethyl
ether, n-hexane, benzene were purchased from A. D. Alkaloid (Skopje,
Republic of Macedonia).

2.1. Procedures for determination of the chemical composition:

Content of dry matter: by drying at 105°C to constant mass
achievement (AOAC, 1988).
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Content of ash and sand: by burning at a constant temperature of
900°C to constant mass achievement. Sand determination is made by using the
ash and 10% HCIl (AOAC, 1988).

Content of total nitrogen, total proteins and protein’s nitrogen: by
Kjeldahl method (AOAC, 1988).

Content of soluble sugars and degree of total reduction: by using
Fehling and Bertrand methods (Trajkovic er al., 1983).

Content of colour components: by using Benedek method (Vragar,
2001).

2.2, Extraction procedure

Extraction of the pepper oleoresin is made by using Soxlet method. 5g
of the grinded pepper (0.25 mm particles size) first is macerated 24h in
Erlenmeyer flask with 250 mL extraction solvent. Afier that, the same system
is extracted 5h using Soxler apparatus. Pepper oleoresin extraction is made
applying solvents with different polarity degree. The dielectric constant of the
used extraction solvents is given in the table 1.

The quantity of obtained pepper oleoresin after drying to constant mass
(in vacuum drier, type Heraeus, Vacutherm, Germany, t = 40°C) is weigh. The
efficiency of pepper oleoresin extraction is expressed as a yield of pepper
oleoresin, according to quantity of extracted pepper sample.

2.3, Determination of colour components and capsaicin in pepper
oleoresin:

Content of colonr components: Pigments concentration in the pepper
oleoresin was calculated using the extinction coefficient of the major pigment
capsanthin {"Eqgp= 2300) in acctone. For colour quantification, pepper
oleoresin was dissolved in 100 mL acetone (17 dissolution). 5 mL of the 1*
dissolution was dissolved in 25 mL acetone (2™ dissolution) and absorbance
was measured at 460 nm (UV-VIS  spectrophotometer, Cary 50 Varian,
Switzerland). Figure 1 shows the visible spectrum of carotenoids of pepper
oleoresin in acetone.

For estimation of the fraction of the red carotenoids (C*) and yellow
carotenoids (C”) in the pepper oleoresin were used the equations proposed hy
Horero-Méndez and Mingues-Mosquera (2001).

b 4.0- 3. 24 2450.
e Asﬂgxzn;'):mxw 3 my o=t Z?Uzsugx 401
To express the results in mg/kg, it is necessary to multiple by the final
volume to which the sample was taken and divide it by the weight (grams) of
sample. If the sample was diluted by the weight prior to the performance of the
spectrophotometric measurement, this factor must be taken into consideraton.
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Content of capsaicin: The content of capsaicin in the pepper oleoresin
is determined by spectrophotometric reading of the absorbance on 282 nm. 0.5
mL of the 1* dissolution dissolved in 25 mL ethanol (3" dissolution), than 0.5
mL of 3" dissolution was dissolved in 10 mL ethanol (4" dissolution) and
absorbance was measured at 282 nm (UV-VIS spectrophotometer, Cary 50
Varian, Switzerland). The UV spectrum of capsaicin of the pepper oleoresin in
ethanol is presented by figure 2.

The concentration of capsaicin is estimated from the standard curve for
capsaicin y = 9.64 x + 0,005 (R = 0.9909), where x = ug capsaicin/mL extract
and y = absorbance. The capsaicin content is expressed in the pepper oleoresin
quantity,

3 Results and discussion

The content moisture, ash and sand in the investigated pungency spice
pepper Capsicum amnuum L. ssp. Microcarpum, is 9.60%, 16.79 and 0.56%,
respectively. The determined colour pepper capacity expressed as capsanthin is
5.60 g capsanthin/kg pepper dry matter. The total amount nitrogen is 2.83%,
from which 1.07% belong to the protein’s nitrogen (Table 2).

In the literature data variation in the chemical composition with regards
to the origin of the spice paprika are presented. The content of proteins is
ranging up to 15%. From total sugars 75-98% belongs to the soluble sugars
(Rahman er af., 1980; Vradar, 2001).

In table 3 the quantity of pepper oleoresin obtained by solvents
extraction is presented. The biggest pepper oleoresin of 27.45% expressed as
pepper oleoresin yield according to the pepper dry matter is obtained when
ethanol is used. By decreasing the solvent polarity, the quantity of extracted
pepper oleoresin also decrease, The solvents with lower dielectric constant as
are diethyl ether, n-hexane and benzene, according to its non-polarity features
extracted lower quantity of pepper oleoresin. The quantity of pepper oleoresin
obtained with those applied solvents varied from 3.9% to 4.6% (table 3).

The influence of the solvent type on the presence of the colour
components in pepper oleoresin expressed as capsanthin is given in table 4.

The pigments that give a red colour of the genus Capsicum are the
carotenoids, They can be classified by colour into two groups, carotenes and
xanthophylls. Depending on their chromophore chain, they give a red or yellow
colouration. The red fraction is formed by capsanthin and capsorubin. G-
carotene, Fcryptoxanthin, zeaxanthin, capsolutein and violaxanthin belong to
the yellow fraction in paprika.

From the aspect of solvent capability to extract the colour from
paprika. the biggest content of colour of 8.43% capsainthin in pepper oleoresin
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or 58.95% yield of colour with the respect to the total colour in spice pepper is
obtained by using diethyl ether during extraction. Ethanol extracted the lowest
quantity of colour in pepper oleoresin, 43.63% from the total colour in the
pungent spice pepper (Table 4).

When is compared the possibility of solvent for red and vellow
pigments extraction are compared, it can be summarised that n-hexane is most
suitable to extract the red pigments. In the pepper oleoresin obtained with n-
hexane is determined 93.83% content of red fraction from the total colour
content in pepper oleoresin. In the ethanol pepper oleoresin the content of
yellow fraction is the higher (14.14%) than the content of yellow fraction in the
oleoresin extracts produced with other investigated solvents as extraction
means (table 5).

The literature data show the concentration of carotenoid pigments in
pepper oleoresin in the range of 2.3% to 10.3% (Mingues-Mosquera and Pérez-
Galvez, 1998; Hormero-Méndez and Mingues-Mosquera, 2001).

The capsaicin concentration in the pepper oleoresins varied from
0.18% to 1.55% and it depends on the solvent used in the spice pepper
extraction. In the pepper oleoresin obtained by benzene highest capsaicin
concentration (1.5352%, table 4) is determined,

4, Conclusion

The determined chemical constituents of pungent spice pepper
Capsicum annmuum L. ssp. Microcarpum from Macedonian origin contain
moisture, proteins, soluble sugars and colour of 9.60%, 6.68%, 20.33% and
5.60 g capsanthin/kg pepper dry matter, respectively.

The highest quantity of pepper oleoresin of 25% is obtained using
ethanol during extraction of Capsicum annuum L. ssp.  Microcarpum.

Diethyl ether gave the highest concentration of colour in pepper
oleoresin. In the oleoresin extracted from pepper applying n-hexane, the red
coloured fraction is 98.33% from the total colour determined in pepper
oleoresin. The concentration of capsaicin in the pepper oleoresins ranged from
0.18% to 1.55% depend on the solvent used in the spice pepper extraction.
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Table 1. Diclectric constant of the solvents
Tatena 1. [InenexTpuika KONCTAHTA HA PACTRODYRAMHTE

Dielectric Solvent type
conyipnt THI Ha pacTEOPYBaY
Amenerrpirica ethanol acetone diethyl ether henzene 1 - hexane
KOHCTAHTA
CTaHMI AUETOH AMETHI ETEp BeHIeH - KEKCaH
& 25.7 214 4.34 228 2.02

Table 2. Chemical composition of Capsicum annuum L .ssp. Microcarpim
Ta6ena 2. Xemuckn cocrag Ha Capsicum ammuum L. ssp. Microcarpum

Moisture (%) 9.60

Baara (%)

Ash (%) 16.79

TMenen (%)

Sand (%) .56

Mecok (%)

Taotal nitrogen (%) 283

Bryned a0t (%)

Protein nitrogen (%) 1.07
| Hporensnckn asor (%)

Proteins (%) 668

Tporennn (%)

Total reduction (%) 2234

Brynua penyiumja (%)

Soluble sugars (%) 2033

Pacreopanen medepn (%)

Colour {g capsanthin/kg pepper dry mater) 560
Boja (g kancanminke evea MaTepija na munepea)
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Table 3. Yield of pepper oleoresin

Tatna 3. KonuyecTso Ha 0J1eopesH Bo I
Solvent Oleoresin weight | Yield of oleoresin | Yield of oleoresin
Texuna na Ipunoc na [lpunoc na
Pacrsopysau >
N 0JCOPEIHH oneopes3nH oneopesiu
(g) (%) (%*)
cthanol
Ssagon 12504 25.00 2745
i 03100 6.20 6.82
AneToH
1 - hexane
e Ean 0.2048 4.09 4.52
benzene
Gensen 0.2087 417 4.59
n —hexane : benzene 1:1
n - xexcaH : Gensen 1:1 0.1813 3.63 3.99
diethyl ether
aweri erep 0.1782 3.56 392

*according to the dry matter of paprika
* BO OIHOC HA CYBA MATEPHjA BO HICPKATA

Table 4. Content of capsaicin and colour p in pepper ol
TaGena 4. CogpXiHa Ha Kancaului H 0DOCHH KOMIOHEHTH BO OJICOPE3HH O]

-P

Capsanthin in Yield of colour Capsaicin in
- IMpunoc na P
oleoresin . oleoresin
Salvent Kiifics Boja* K
Pacrsopysat ANCAHTHH BO ANCAHIMHE BO
OICOPEINH OJICOPEINH
) ) %)
ethanol 085 B biEi
cTason
acetone
aueron 4.80 58.95 1.0481
n - hexane
- XeKcan 5.93 48.12 1.3280
benzene
Py 5.97 4942 1.5352
71— hexane : benzene 1:1
n - xeKcan : Gensen 1:1 631 4535 1.3889
diethyl ether
AT eTep 8.43 59.50 1.4042

*according to the total colour in spice papnka
* BO OIHOC Ha BKYTIHATA G0ja BO NHNepKaTa
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Table 5. Yield of fractions of red and yellow carotenoids in pepper oleoresin
Tabena 5. Konwueerso wa (pakiumm ofi UPBEHH H KONTH KapOTEHOWIH BO

ONICOPE3IHH Ol THIEPKL

Content of oleoresin in pepper
ConpaRuHa Bo 0ACOPEIHH Ha
Fraction of Fraction of
SUIVﬁ“l ’Td ‘d.s yil:"ﬂwds
carotenol carotenol
Pacreopysad @pakumja o1 | Ppakmsja on | (€% CHC100 | (CY CFCYs100
UpBEHH KONTH
KapoTe HOHIH KapoTeHOHIH
ct g (%) (%)
(%) (%)

ethanol
eTanon 0.70 012 85.86 14.14
acetone
ANETOR 4.20 0,50 8921 10.79
n - hexane
- xexcan 534 0.35 93.83 6.17
benzene
Bemzen 500 0.57 90.03 9.97
n - hexane : benzene
=1

excan : Gemsen 5.6 .80 86,78 1322
dicthyl ether
eI eTep .27 .89 89,13 10.87
¥ o

[t
.
- am = L £l R . £l 0
—T— o T — o
a
Figure 1. a) Visible spectrum of capsanthin in pepper b) UV spectrum of

capsaicin in pepper oleoresin
Crnka 1. a) Bujiams ciexrap va kancanrin so oneopesimi 6) UV enexrap na
KanCaHiiH BO ONEOPE3HH






