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In vivo and in vitro content of capsaicin in pepper
(Capsicum annuum L.)
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nstitute of Southemn Crops-Strumica, Macedonia
2Faculty of Natural Science and Mathematics, Skopje, Macedonia
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Abstract: From all groups of biological active — secondary metabolites, in the
species of genus Capsicum the most importance have the alkaloids capsaicinoides, which
are present only in the cultivars of genus Capsicum, and only they are responsible for
the pungent of pepper. From all capsaicinoides only two compounds with 80-90% are
responsible for the pungent of pepper, and they are capsaicin and dihidrocapsaicin.

The purpose of our examination was to evaluate the total content of capsaicin in
vivo and in vitro in pepper (Capsicum annuum L.). The content of capsaicin was detected
in in vivo fruits of nine different in pungent varieties of pepper and in the in vifro cultures
of shoots, callus and cotyledons of Kurtovska Kapija and Golden Medal varieties. It is
conclude that capsaicin has been syntheses in in vitro condition and researches about the
plant growth regulators effect on its synthesis are done.

The results from the in vifro content of capsaicin have not only fundamental
but also and applicative character and could be with large contribution for following
exploitation and application of capsaicin in the medicine, pharmacy biotechnology, plant

physiology and biochemistry and in the agriculture.
Key words: capsaicin, pepper (Capsicum annuum L.), plant tissue culture.

Introduction

Capsaicin, N-(4-hydroxy-3-metoxy benzyl)-8-methilnon-trans-6-anamid, is
strong and stable crystal alkaloid, it is.unchangeable at cold or warm, and keeps the
original strength after warm or freeze exposing for a long period of time. Even it has
no colour, taste and smell, capsaicin is one of the hottest chilly known substances, and
according to De Witt, (1999), human palate can register it in 1: 17 000 000 dilutes.

Capsaicinoides are simple phenolic amides, that can be present only in samples
from genus Capsicum, and they are responsible for the chilly taste (Govindarajn, 1986).
According to Suzuki, et al. (1956), capsaicinoides synthesizes is reaction of vanillin amine
dehydratation, made of phenyl alanin in phenyl propion cycle or made from lipid acids
with branched chain, synthesized form valin, leucin and izoleucin Capsaicinoides are
complexes of related components, benzilanin derivates, and the general five representatives
are: capsaicin - 69% represented in the group of capsaicinoides; dithydrocapsaicin - 22%
represented in the group of capsaicinoides; nordihydrocapsaicin - 7% represented in the
group of capsaicinoides; homocapsaicin - 1% represented in the group of capsaicinoides
and homohydrocapsaicin - 1% represented in the group of capsaicinoides.

According to the content of capsaicin, Govindarajn, (1986), gives the following
classification of peppers: varieties with sweet taste content 0,1-0,2%, middle chilly 0,2~
0,4%, chilly 0,4-0,6% and hot chilly varieties 0,6-1,0% even to 1,4% capsaicinoides.

Todd, (1958), exposed that the content of capsaicin in commercial chilly peppers is about
0.08% to 0,8 % in fresh mass.
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Material and methods

The content of capsaicin was detected in in vi i i
ca n vivo fruits of i i
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Results and discussion
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The analysis of the content of capsaicin in the callus pepper culture shows up
that they are also able for capsaicin biosynthesis, which was intensive by the different
phytohormones (Table 3 and 4).

The best favorites for capsaicin synthesis in callus culture are the citokinines, for
the both varieties. For the Kurtovska Kapija variety BAP has the bigger effect, for the
Golden Medal variety ZEA has the best influence.

Even in the cotyledon culture the capsaicin biosynthesis occurs in the alternative
pathway (Table 5).

In contrast to shoot and callus culture in the cotyledons culture the auxin 2,4D
has the bigger stimulation effect (Kurtovska Kapija 513,77+7,26%* ug/g; Golden Medal
439,8027+75,73** pg/g). The other examinee plant growth regulators have the similar
influence on the capsaicin synthesis and from the combinations auxin/citokinin the
combination JAA/BAP was the best, also in the cotyledons culture.

The biosynthesis of capsaicin in in vifro pepper culture is remarkable and occurs
by the alternative pathway, s in the shoot culture the biosynthesis is higher (213-992 pg/
g), a little less in the culture of cotyledons (189-753 pg/g) and in the callus culture the
synthesis of capsaicin is lower (96-740 pg/g).

Conclusion

The research results about capsaicin content at in vivo Crops in nine different
varieties of pepper are in order with the world estimates for pepper hotness at the species
from genus Capsicum. That means that by taste and by the capsaicin content examined
varieties really belong in the propriety group. The content of capsaicin in the hot varieties
is from 618- 901 pg/g; in sweet varieties from 271-532 pg/g; and in bell pepper varieties
from 201-234 pug/g capsaicin /g fresh mass.

Nowadays, the science researches are concentrate at examine in vitro production
of some second metabolites in the species from genus capsicum. In this view, the use
of the method at plant cells and tissues cultures is directed in the way of biosynthesis
increase, of the second metabolites at in vitro conditions, Sasson (1991).

Our research has shown that the capsaicin synthesis at in vitro conditions has
been existed, and every different plant growth regulator has a different stimulation of its
biosynthesis (table 2, 3, 4 and 5). Evidently, in the shoot culture the capsaicin synthesis
is the biggest, some lower is in the cotyledon culture and the smallest is in the callus

culture. '
Cytokinines stimulate the capsaicin content at in vitro conditions, but BAP and

7ZEA have the biggest influence. From tha combinations aukxin/citokinin, IAA/BAP has

the biggest influence on the capsaicin biosynthesis (256-753 ng/e).
The results from our researches would be of great importance for further

researches and as for using of this natural alkaloid in plant biochemistry and physiology, -

as well as for its use in medicine, pharmacy, technology and agriculture.
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Abstract: From all groups of biological active — secondary metabolites, in the
species of genus Capsicum the most importance have the alkaloids capsaicinoides, which
are present only in the cultivars of genus Capsicum, and only they are responsible for
the pungent of pepper. From all capsaicinoides only two compounds with 80-90% are
responsible for the pungent of pepper, and they are capsaicin and dihidrocapsaicin.

The purpose of our examination was to evaluate the total content of capsaicin in
vivo and in vitro in pepper (Capsicum annuum L.). The content of capsaicin was detected
in in vivo fruits of nine different in pungent varieties of pepper and in the in vitro cultures
of shoots, callus and cotyledons of Kurtovska Kapija and Golden Medal varieties. It is
conclude that capsaicin has been syntheses in i vifro condition and researches about the
plant growth regulators effect on its synthesis are done.

The results from the in viro content of capsaicin have not only fundamental
but also and applicative character and could be with large contribution for following
exploitation and application of capsaicin in the medicine, pharmacy biotechnology, plant
physiology and biochemistry and in the agriculture.
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Introduction

Capsaicin, N-(4-hydroxy-3-metoxy benzyl)-8-methilnon-trans-6-anamid, is
strong and stable crystal alkaloid, it is. unchangeable at cold or warm, and keeps the
original strength after warm or freeze exposing for a long period of time. Even it has
no colour, taste and smell, capsaicin is one of the hottest chilly known substances, and
according to De Wirt, (1999), human palate can register it in 1: 17 000 000 dilutes.

Capsaicinoides are simple phenolic amides, that can be present only in samples
from genus Capsicum, and they are responsible for the chilly taste (Govindarajn, 1986).
According to Suzuki, et al. (1956), capsaicinoides synthesizes is reaction of vanillin amine
dehydratation, made of phenyl alanin in phenyl propion cycle or made from lipid acids
with branched chain, synthesized form valin, leucin and izoleucin Capsaicinoides are
complexes of related components, benzilanin derivates, and the general five representatives
are: capsaicin - 69% represented in the group of capsaicinoides; dihydrocapsaicin - 22%
represented in the group of capsaicinoides; nordihydrocapsaicin - 7% represented in the
group of capsaicinoides; homocapsaicin - 1% represented in the group of capsaicinoides
and homohydrocapsaicin - 1% represented in the group of capsaicinoides.
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