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ABSTRACT

This work presents the results of an experiment achieved on some hens lots, Italian breed, in the July-
August 2004 period, when in their food was added seabuchthom beny flour. They found the selective
absorption, either the selective accumulation of carotencids in the egg yolk, for the experiment
conditions. The albsorption was stronger in the case of dihydroxy xanthophylls (lutein, zeaxanthin) and
weaker in the case of the carofenoidic hydrocarbons (a-carofene, R-carotene) and of the
epoxycarotenoids (violaxanthin, loxanthin). For the same period was observed an increase of the egg
production.
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1. INTRODUCTION

Birds, like all the animals, haven't the capacity to synthesize the carotenoids “de
nuovo”. But they are capable to fransform and to store the ingested carotenoids. This
determine the colour of some fissues or organs in which these are stored, such as: the skin,
body and the legs fat, the plumage, beak and the eggs yolk [1]. When the hens food is poor
in carotenoids and when the absorption and the storage of the caroteoids are in deficit, we
have to add some natural rich sources for carotenoids, for the achievement of good eggs
productions with a higher biological value and an intense pigmentation of the egg yolk. The
seabuckthomn (Hyppophae rhamnoides) berry flour is a rich source for carotenoids [2,3]. This
study examined the degree of the carotenoids accumulation in the egg yolk and in the eggs
production, following the hens feeding with or without supplement of seabuckthorn
berry flour.

2. MATERIALS AND METHODS
Experimental lots and their feeding. Researches were achieved on three lots of 20 hens,

[talian breed, of 27 weeks old, breeding in experimental conditions from one day chicken at
an private farm from Dumbravita (Timis). All hens lots has received the same base combined
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fodder. The It lof were the control, in the IInd and Il lots were added seabuck-thormn berry flour
in proportion of 2,5% respectively 4%. The experiment were preceded of an preexperi-mentdal
period of two weeks. In table 1 are presented the hens food in the experiment period.

Table 1 - Comyposition of hens fooder in the experiment period (%)

Name of fooder product I Her;ls lof m
Maize flour 69.00 66.50 65.00
Sun-flower groats 13.00 13.00 13.00
Vitaminic-mineral blend 11.70 11.70 11.70
Salt 0.30 0.30 0.30
Seabuckthorn berry flour - 2.50 4.00

Hens lots were kept in closed paddocks in the best conditions of food, water,
microclimate and hygiene.

The egg yolk carotenoidic pigments analysis were made from 5 in 5 days from the
start of experiment, for 40 days of differentiate feeding and continued still 15 days after
cessations of differentiate hens feeding, for establish the fime in which the ingested
carotenoidic pigments are eliminated from organism.

3. CAROTENOIDS DETERMINATION FROM FOODER AND EGGS

a. Extraction. For carotenoids extraction were used adequate methods, thus:

» exfraction from fooder - after saponification with a KOH 8%
solufion,carotenoids were exiracted with pefroleum ether and then with a
mixture of petroleum ether:benzene (5:1) [4, 5].

» extraction from seabuckthorn berry flour — were first extracted with a mixture of
petroleum ether.ethanol 96% (8:1) to colourless and after saponification with KOH
8% in ethanol, with petroleum ether [2].

» extraction from eggs yolk - after treating with ace-tone, carotenoids were
extracted with a mixture of petroleum ether:ethanol (17:1) and then extract was
saponified [2].

b. Separation. The obtained extracts were pas-sed through a chromatographic column
filed with an mixture of magnesium oxyde and fine sand (1:2) and was obtained three
fractions, coreponding to the used eluents (petroleum ether, petroleum ether:diethyl ether
= 1:1, diethyl ether). This fractions were rechro-matographiated on thin layer for major
carotenoids separation [6].

c. Identification The isolated carotenoids were identified by theirr VIS spectra
characteristic sand in case of 5,6- and 5,8-epoxicarotenoids was achieved and the colour
reaction with HCl in diethyl ether (when this determine a blue colour).

d. Dosing. Carotenoids were measured by spec-frophotometric method, using an
“SHIMADZU 1240" spectrophotometer [7].

4. RESULTS AND DEBATES

Carotenoidic pigments from base combined fooder and from seabuckthorn berry
flour, determined at the start of experiment (mean values of three parallel determinations)
are present in table 2.

In table 3 is presents the variation of egg yolk carotenoids content in the time of
experiment. From table 3 data it comes out that hens absorb and store in yolks. in a greater
or a smaller measure, amost all the carotenoids from fooder. Absorption and deposing of
carotenoidic pigments take place selectively, depen-ding of their molecular structure. The
easier are absor-bed and stored in eggs the dihydroxylic xanthophylls (zeaxanthin and
lutein), then the monohydroxylic xanthophylls (a-Cripto-xantin, B-Criptoxanthin) and more
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difficult the carotenoidic hydrocarbons (a-Carotene, R-Carotene, [I-Carotene, [I-
Carotene). In a small proportion are stored in eggs the epoxydic carotenoids (eloxanthin
and violaxanthin). They were never found in the eggs yolk: the licopene (with acyclic
structure) and the §-Carotene (with pseudoiononic structure).

Table 2 - Carotenoids content from base combined fooder and from seabuckthom
(Hyppophae rhamnoides) berry flour

A 1% Base combined Seabuckthom
Carotenoid mex Solvent E.n | fooder content berry flour Rf'
) (ug/g) content (1g/g)
a-Carotene 444 Petroleum ether 2800 0.98 1.82 0.65
B-Carotene 453 Petroleum ether 2592 3.02 49.01 0.50
e-Carotene 440 Petfroleum ether 3120 - 10.84 0.71
6-Carotene 456 Petroleum ether 3290 - 7.11 0.22
y-Carotene 462 Petroleum ether 3100 - 24.02 0.12
a-Cryptoxantin 446 Hexane 2636 0.86 - 0.75
B- Cryptoxantin 452 Petroleum ether 2386 1.75 89.17 0.69
Lutein 445 Ethanol 2550 5.33 19.03 0.36
Zeaxanthin 450 Ethanol 2540 4.12 34.17 0.25
Licopene 487 Benzene 3370 - 6.11 0.02
Flavoxanthin 432 Benzene 2550 - 5.32 0.22
Violaxanthin 454 Benzene 2240 0.61 9.05 0.18
Total carotenoids 16.61 255.65

*

— values were determined for a-Carotene, B-Carotene, e-Carotene, &-Carotene, y-
Carotene, licopene on plates of MgO actived (Merk) using a mixture of petroleum ether:
benzene (50:50, v/v) and for cryptoxanthin, lutein, zeaxantine, flavoxanthin, violaxanthin on
actived silica plates, using a mixture of methylene chloride:ethyl acetate (80:20, v/v) [6].

Table 3 - Variation of egg yolk carotenoids content in the time of experiment

Days from
beginning of 0 5 10 15 20 25
expetiment
Lot | Il 1l | | I Il | Il Il Il 1l | I 1l | I Il
o-Carotene 021 [ 01810230192 {020 | 0271017 | 024 | 0281018028 |032]1020[024 03110171029 | 033
B-Carotene 1,12 1116 [ 108 118 [1.16 | 135|115 [ 128 | 142|118 | 146 | 1,68 116 | 147 | 1,661 098 | 143 | 1,62
e-Carotene 036 | 039 | 042} 033 0350451039 052|059 1037055 | 063]035]053|058]036]055 | 060
y-Carotene - - - - - 012 - 038 | 0,56 - 0,78 | 0,89 - 076 | 0,83 - 073 | 088
N . 0331030 | 036] 031|032 | 048] 036|046 |057|038|048|05]032|045|056] 035|048 | 053
Criptoxanthin
cri B . 062 | 067 | 065] 069 {0.63 | 083 ] 064 | 120 | 1,32 | 067 | 1,53 | 1,68 063 | 1.50 | 1,65 ] 066 | 1.53 | 1,68
riptoxanthin
Lutein 712 | 722 | 718 | 720 | 6.86 | 746 | 708 | 796 | 823 ]| 713 | 886 | 205 | 686 | 881 | 2,12 ] 691 | 892 | 896
Zeaxanthin 553 | 561 | 567 ] 556 | 547 | 624 ] 549 | 711 | 803 | 551 [11283[1325] 547 [11,16[13,14] 549 | 11,08| 1304
Eloxanthin 028 1033[030)]032[0.30 | 038]034|045|048] 032|048 | 0511030 | 046]053]035]| 048 | 051
Violaxanthin 036 1 031 | 034] 032 |0.36 | 051 | 032 | 049 | 056 | 0,38 | 0,53 | 0,61 1 036 | 051 | 0,58 | 034 | 042 | 0.56
Totol. 159311617 | 16231 1612|1565 | 1809 1594 | 2009 | 2204 16,12 | 26,12 | 29,19 | 15,65 | 2589 | 28,76 15,61 | 2591 | 28,71
carotenoids
No‘éfoeyggy olw|nnlwololwln]lw|lolir2|2o|20]lo0|l0]20]0|20]| 2

The main carotenoids from the yolks in the It lot (control): lutein is higher than
zeaxanthin. After 15 days of differentiate feeding of lots is observed that, in case of egg
yolks from the IIKd and the i@ lot, zeaxanthin is accumulated in greater quantity than
lutein.

The total carotenoidic pigments content from egg yolks of the IInd and the < |of is
greater than that from the It lot. This proved that the addition of Hyppophae rhamnoides
berry flour in the hens food, in relatively small proportions, has favourable effects for the
carotenoids accumulation in yolk and for his pigmentation. The highest efficiency in
absorption and depositing of carotenoids in eggs was achieved in the case of the Il [ot.
It was also observed an important increase of eggs production to the lInd and the i@ lots
comparative with the I [ot.
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Table 3 - Variation of egg yolk carotenoids content in the time of experiment (continued)

Days from
beginning of 30 35 45 50 55
expediment
Lot | I 1l I Il 1l I [l Il I I I [l | I I
o-Carotene | 0,19 1025|0281 016|021 {032]021[023|030]015[/020[024]0,18|021[030]020]0,18]|0,24
B-Carotene | 0892 | 140 [ 1581112 143|161 1116|132 [164]113[1,18]122]1099|1,16[123]1,14[112[1,20
&-Carotene 1 0330510581037 |054[051]1033[048|056]035|/043[053]1038[041]045]036]03?2]043
y-Carotene - 1070]086] - [068|081] - |065/086] - [052|073] - |033|041] - [012]018
% 1032 042|049 030 | 045|051 |036|048|052]032[039|046]030|034|038]034|032]|033
Criptoxanthin
. o064 1,4811.69]060|1,52]|1,70]069 | 1,55]1,62]063|1.42|1,51]060|083|09]067|071|077
Criptoxanthin
Lutein 6851884 |901]696|18931898]689|878|893]|716[1823]|841]696|813[826]690]|718] 731
Zeaxantin | 552 [10,92]12,84] 548 [10,83]12,98] 550 | 10,81]13,08] 555 |10,31]12,68] 546 [1004|1192] 543 | 712|723
Eoxantin ] 0,28 | 043 | 0,46] 031|046 | 049]032]035[052]030|044|046]030]036|041]026|028]033
Violaxantin ] 0,32 048 | 0521034 | 045[052]031 048 |053]035[040]045]034]032]043]031]036]|040
Total . 15,34125,43|28,31115,64|2550|28,43]15,77|2520|28,56|15,94|22,35|26,76|15,51(24,13(24,75|15,61{17,78| 18,42
carotenoids
No %fOeYQQS/ o220l |20]20]mn 20| 12|20 |20]w0]|18]19]10]16] 18

In the first 5 days of the differentiate feeding of the hens we didn’t find differences
significant for the carotenoids content in the egg yolk of the three lots. The maximum
carotenoids quantity accumulates in yolk after almost 15 days from the start of the
experiment. After that, the carotenoidic pigments quantity oscillates in all the three lots.

The remanence period of the carotenoids in the egg yolk is about 5-10 days for the

hens in the IINd and the 1l |ots.

The yolk colours are determined by the content ratio of the orange pigments (B—
Carotene, y-Carotene, R-Cryptoxanthin, Zeaxanthin) and the yellow pigments (a-

Carotene, a-Cryptoxanthin, e-Carotene, Violaxanthin, Eloxanthin, Lutein) (see table 4).

Table 4 - Ratio between orange pigments (Po) and yellow pigments (Py) content and egg
yolks colour in the time of experiment

Daysfrom Daysfrom
beginning of Lot] Po/Py Yolk colour begnningof | Lot | Po/Py Yok colour
experiment experiment
| 0.86 Light yellow I 0.85 Light yellow
0 [ 0.85 Light yellow 30 Il 1.33 Intense orange
] 0.85 Light yellow Il 1.49 Dark orange
| 0.86 Light yellow I 0.85 Light yellow
5 Il | 0.86 Light yellow 35 Il 1.31 Infense orange
| 08?2 | Intense yellow If 1.51 Dark orange
| 0.84 Light yellow [ 0.87 Light yellow
10 Il 0.98 | Yelow orange 40 Il 1.33 Intense orange
I 1.06 | Light orange Il 1.51 Dark orange
| 0.84 Light yellow I 0.85 Light yellow
15 [ 1.34 | Light orange 45 [ 1.33 Intense orange
ll 149 | Dark orange Il 1.54 Intense orange
| 0.86 Light yellow I 0.83 Light yellow
20 Il 1.35 |Intense orange 50 [ 1.27 Light orange
I 1.50 | Dark orange Il 1.42 Intense orange
| 0.84 Light yellow [ 0.86 Light yellow
25 [ 1.33 |Intense orange 55 [ 1.04 Light orange
ll 1.49 | Dark orange Il 1.03 Light orange
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5. CONCLUSIONS

Seabuckthorn berry flour represents a rich source of carotenoids for the hens food.
Seabuckthorn berry flour carotenoids contribute to increase the eggs yolk biological
value, to their adequate pigmentation, to increase the eggs production, even for small
proportions in hens food. The most accumulated in yolks are: zeaxanthin and lutein,
pigments with a very high biological value [8, 9, 10].

The best results were obtained with an addition of 4% seabuckthorn bermy flour in the
hens food.
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