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Qualitative analysis of caro-
tenoids in particular parts of 
body of males and females of 

Euphausia sup erb a Dana 
(Crustacea)*) 

ABSTRACT: In adults of both sexes of Euphausia superba analysed in total without 
alimentary tract there were identified with help of chromatographic and spectrophoto-
metric methods:' /^-carotene, free and ester astaxanthine, cantaxanthine, /j-cryptoxanthine. 
lutein and dihydroxy-C-carotene, and additionally in females zeaxanthine and flavoxanthine. 
However, particular parts of body (with an exception of eyes, legs and trunk) and 
especially the exosceleton cotain less carotenoids, mainly carotene and astaxanthine. 

K e y w o r d s : Antarctic, Euphausia superba (Crustacea), carotenoids 

1. Introduction 

It is already known that females of Euphausia superba have more 
carotenoids, qualitatively and quantitatively, when compared with juvenile 
forms and with adult males ( J a c k o w s k a , C z e r p a k and M i c a l 1980). 
The composition of krill carotenoids depends mainly on age structure, sex, 
kind of food and physico-chemical conditions of the environment (Cze-
c z u g a and K l y s z e j k o 1978, J a c k o w s k a , C z e r p a k and M i c a l 1980). 
It can be assumed that the majority of identified about 10 carotenoids 
of studied crustaceans are the precursors of vitamin A for antarctic 
vertebrates ( F i s h e r , K o n and T h o m p s o n 1955, H e r r i n g 1972, Cze -
c z u g a and K l y s z e j k o 1978, J a c k o w s k a , C z e r p a k and M i c a l 1980). 
The distribution of carotenoids in particular organs and parts of krill 
body as dependent on sex is also an important problem and this 
was the aim of present paper. 

*) Research carried out during the Third Antarctic Expedition of PAS to Arctowski 
Station in 1978/1979 within the Project MR-II-16. 
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2. Materials and methods 

Material for studies was collected during the antarctic summer 1978/1979 
(from 5 Dec. 1978 to 15 Feb. 1979) in Admiralty Bay, close to Arctowski 
Station. 

The collected material consisted of adult individuals of both sexes of 
E. superba without alimentary tracts, the trunks without alimentary tracts, 
eyes, legs and exosceletons, and eyes, legs and exosceletons by themselves. 

An analysis of the qualitative composition of carotenoids in the distin-
guished parts of material was done with the help of extraction, ad-
sorption thin layer and column chromatography and spectrophotometric 
methods ( G i l c h r i s t and G r e e n 1960, C z e r p a k 1969, C z e r p a k and 
C z e c z u g a 1969). 

While identifying carotenoids their absorption maxima in respective 
organic solvents were applied (Table I) and Rf values in particular com-
binations of solvents (Table II), described in detail in following papers: 
G i l c h r i s t and G r e e n (1960), C z e r p a k (1969), C z e r p a k and C z e c z u g a 
(1969), F o p p e n (1971), H e r r i n g (1972), G o o d w i n (1976), C z e c z u g a and 
K ł y s z e j k o (1978) and J a c k o w s k a , C z e r p a k and M i c a l (1980). Details 
of methods of carotenoids analysis are to be found mainly in C z e r p a k 
(1969) and J a c k o w s k a , C z e r p a k and M i c a l (1980). 

3. Results and discussion 

The following carotenoids were found in studied parts of E. superba 
body (Tables I and II): 

The adult individuals of both sexes without alimentary tract, studied as 
a whole, contained the most of carotenoids: Д-carotene, free and ester asta-
xanthine, cantaxanthine, /^-cryptoxanthine, lutein and not determined pre-
cisely, probably dihydroxy-(-carotene, and females additionally flavoxanthine. 

The trunks without alimentary tracts, eyes, legs and exosceletons of 
both sexes contained also large selection of carotenoids: ^-carotene, 
-cryptoxanthine, astaxanthine ester and dihydroxy-£-carotene, the females 
additionally lutein. 

The eyes of both sexes also contain carotenoids: /^-carotene, crypto-
xanthine, lutein, free astaxanthine and dihydroxy-C-carotene, of females 
additionally flavoxanthine. 

Legs of both sexes are characterised by the presence of large selection 
of carotenoids, mainly of /i-carotene, lutein, flavoxanthine, free astaxanthine 
and dihydroxy-C-carotene. In legs of females cantaxanthine and zeaxanthine 
were also identified. 

The exosceleton of krill is, on the other hand, qualitatively poor in 
carotenoids, as it contains only /j-carotene, free and ester astaxanthine, 
and the one of females additionally cantaxanthine. 

The comparison of the obtained data on the occurrence of carotenoids 
in some particular parts of body of E. superba with earlier own data 
( J a c k o w s k a , C z e r p a k and M i c a l 1980), and data of other authors 
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( F i s h e r , K o n and T h o m p s o n 1955, H e r r i n g 1972, C z e c z u g a and 
K l y s z e j k o 1978) showed that adults of both sexes and juvenile forms of 
E. superba and E. crystallorophias and adult E. crystallorophias contain 
a large selection of carotenoids indentified previously in other crustaceans, 
especially in crabs, shrimps and crayfishes. 

The most common carotenoids occurring in juvenile forms of E. superba 
and E. crystallorophias and in adults of these species are the free and ester 
astaxanthine, ^-carotene, /i-cryptoxanthine and dihydroxy-(-carotene. The 
lutein, cantaxanthine, flavoxanthine and zeaxanthine occur rarely aind only in 
some parts of body of E. superba. 

The adult female individuals studied in total, and some parts of their 
bodies, are much richer in number of carotenoids, especially xanthophylls, 
as compared with male individuals. It is known from the literature data 
( R a k u s a - S u s z c z e w s k i and O p a l i ń s k i 1978) that female individuals 
consume more oxygen while breathing than males, and this can result in 
their larger amount of oxidized forms of carotenoids (xanthophylls). 

The obtained results allow to state that the whole individuals of both 
sexes of E. superba, and eyes and legs of especially females contain larger 
selection of carotenoids than exosceleton and the trunk. 

Astaxanthine and /i-carotene are the most common carotenoids of studied 
parts of body of juvenile and adult forms of both sexes of E. superba. 
The whole adults, and especially the females and their eyes are the most 
rich in carotenoids, which are the provitamines of vitamin A. 

The whole adult individuals of both sexes of E. superba, as well as their 
eyes and legs are much richer, as compared with the trunks and exosceletons, 
in various forms of intensively oxygenised xanthophylls. Also, the studied 
parts of body of adults of E. superba (except of eyes and legs) of mainly 
male individuals, contain much smaller assortment of carotenoids as com-
pared with adult individuals studied in total, especially females, and with 
previously studied by the authors juvenile forms of E. superba and 
E. crystallorophias and adult E. crystallorophias. 

The authors are grateful to R. Stępnik, M.Se., member of the Third Antarctic Expedition 
of PAS to the Arctowski Station, for collecting the material for this study. 

4. Summary 

The occurrence of cartenoids was studied with help of adsorption column and thin 
layer chromatography and spectrophotometry in whole adults of both sexes of Euphausia 
superba and in their eyes, exosceletons, corps and legs, separately. The following were 
identified: /(-carotene. /?-cryptoxanthine, free and ester astaxanthine, cantaxanthine, lutein, 
flavoxanthine, zeaxanthine and not determined precisely, probably dihydroxy-C-carotene 
(Table 1 and II). 

It was found on the basis of the obtained results that adult females analysed in 
total and some of their parts, especially eyes and legs are much richer in assortment 
of carotenoids than male individuals, expecially sexually mature. 

It was found that eyes and legs of adult individuals of both sexes are much richer 
in assortment of carotenoids than exosceletons and trunks. 
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5. Резюме 

Исследуя с помощью метода адсорбционной колонной и тонкослоевой хромато-
графии а также спектрофотометрии содержание каротиноидов у целых взрослых особей 
обоих полов Euphausia superba а также некоторых частях тела как глаза, панцирь, 
корпус и конечности идентифицировано следующие каротиноиды: Р — каротин, крипто-
ксантин, свободный и эфирный астаксантин, кантаксантин, лютеин, флавоксантин, зеа-
ксантин и неопределённый вероятно двугидрокси^-каротин (таблица I и II). 

На оснований полученных результатов исследований констатировано, что взрослые 
особи женского пола исследованные в целом а также некоторые их части тела, осо-
бенно глаза и конечности содержат значительно больше каротиноидов в сравнении 
с мужскими особями, особенно зрелыми. 

Среди исследованных частей тела зрелых особей обоих полов крыля доказано, что 
глаза и конечности содержат значительно больше каротиноидов в сравнении с корпу-
сом и панцирем. 

6. Streszczenie 

Badając za pomocą metod adsorpcyjnej chromatografii kolumnowej i cienkowarstwowej 
oraz spektrofotometrii zawartość karotenoidów w całych osobnikach dorosłych obu płci 
Euphausia superba oraz w niektórych częściach ciała jak oczy, pancerz, korpus i odnóża, 
zidentyfikowano następujące karotenoidy: /(-karoten, /J-kryptoksantynę, wolną i estrową astaksan-
tynę, kantaksantynę, luteinę, flawoksantynę, zeaksantynę i dokładnie nieokreślony, prawdo-
podobnie dwuhydroksy-C-karoten (tabela I i II). 

Na podstawie uzyskanych wyników badań stwierdzono, że osobniki dorosłe płci żeńskiej 
badane w całości oraz niektóre ich części ciała, zwłaszcza oczy i odnóża są znacznie 
bogatsze w karotenoidy w porównaniu z osobnikami męskimi, zwłaszcza dojrzałymi płciowo. 

Spośród badanych części ciała u osobników dorosłych obu płci kryla wykazano, że oczy 
i odnóża są znacznie bogatsze w karotenoidy w porównaniu z pancerzem i korpusem. 
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