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The study quantified the effects of Camelina seeds and buckthorn meal on broiler
carcass production and quality. Camelina seeds and buckthorn meal were
incorporated in the compound feeds for finishing broilers as natural source of
vitamins (beta- carotene, vitamins C, B1, B2, E, F, calcium, phosphorus, magnesium,
potassium, sodium, and iron). The experiment was conducted on 600 Hybro PN
broilers during the age period 7 – 42 days. The broilers were assigned to 3 groups, a
control group © and two experimental groups (E1 and E2), each with 200 broilers (3
groups  3 replicates  100 broilers). Three (phase-feeding) compound feeds
formulations were used. The control diet consisted mainly of corn, full fat soybean,
soybean meal and corn gluten. Camelina seeds (10%) replaced full fat soybean in the
experimental groups, while additionally, in E2 the classical premix with synthetic
vitamins and minerals was replaced by buckthorn meal. The partial results show that
the use of Camelina seeds reduced significantly (P<0.05) the final live weight, but the
liveability percentage was not influenced by the type of dietary compound feed
throughout the experimental period. Carcass fat decreased by 61.44% and 30.72% in
the experimental groups compared to the control group. Total proteins increased in
average by 3-10% concomitantly with the increase of the water content, fat decreased
in average by 1.5-4%, the energy value also decreased proportionally with the fat in
the experimental groups compared to the control group. Water retention capacity
increased by 1% in E2.
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Introduction
Poultry production in Europe plays a major role on the market, particularly on
some nutritional traits of poultry meat. These include lower fat levels and higher
polyunsaturated fatty acids level that can be improved through feeding strategies. The
industrial poultry production aims at ever increasing yields. Concerns emerged lately
on carcass quality in response to consumer demand to reduce the dietary energy.
Lower fat carcass was one of the early targets of poultry producers to meet consumer
demands. Lower fat pig carcasses were obtained using new selection and feeding
programs. This progress is yet to be achieved, however, for broiler carcass. Even
though the consumer demands low-fat broiler carcass, their price is prohibitively for
the consumers. Under these circumstances achieving lower fat broiler carcasses
remains a major goal.
Changing carcass fatty acids profile, changing carcass taste, flavour and meat
texture are research topics in support of a healthy human feeding. UK COMA (1991)
recommendations show that the dietary fats must not exceed 1/3 of the total energy
intake, while the saturated fats must not exceed 1/3 of the total ingested fats. The
monounsaturated fatty acids (MUFA) to polyunsaturated fatty acids (PUFA) ratio must
not be 2:1; a 5:1 omega-6 to omega-3 (linoleic:linolenic) PUFA ratio should exist
according to Wiseman, J., 2006. Omega-3 fatty acids play an important role in
prostaglandin production. Prostaglandins play an important role in gastro-intestinal
tract functioning, in blood pressure regulation, in blood clotting, in the mechanism of
allergies and in the production of other hormones. The anti-inflammatory role of
omega-3 fatty acids for the human organism is worth mentioning, particularly since
they control inflammations without adverse side effects such as those induced by
aspirin or ibuprofen. Animal carcass fat comes from two sources: “in vivo” synthesis
that produces fats with a constant fatty acids profile and from the dietary fat, which
influences fatty acids profile and carcass fat. In principle it is easy to manipulate fatty
acids profile from the carcass fat by changing the dietary fatty acids profile.
The effects of these manipulations are displayed in pigs in about 5 weeks
(during the final 30 kg of weight gain). The changes are more rapid in broiler, being
visible in two weeks (Jones and Wiseman, 1985; Wiseman et al., 2000; Wiseman,
2001). The meat from pigs and broilers fed in this manner can be regarded as healthy.
Their carcasses have, however, deficiencies, such as an increased proportion of
unsaturated fats. Because the unsaturated fatty acids are unstable, oxidation occurs
more easily and storage problems may occur. The administration of dietary E vitamin
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may prevent such phenomena. The carcasses from animals fed on high PUFA, low
vitamin E diets deteriorated during the first three days, while the meat from animals
with low PUFA, low vitamin E diets remained stable even after 12 days of storage
(Wiseman and Agunbiade, 1998; Wiseman and Lewis, 1998). Therefore, broiler
carcass fatty acids profile is quite easy to manipulate but too high PUFA levels may
alter meat quality as organoleptic traits and storage.
Our experiment quantified broiler carcass production and quality effects when
Camelina seeds (over 30% omega-3 linolenic acid) and buckthorn meal were
incorporated in the compound feeds for finishing broilers as natural source of vitamins
(beta-carotene, vitamins C, B1, B2, E, F, calcium, phosphorus, magnesium, potassium,
sodium, iron).The paper includes part of the results obtained during a Program CEEX
/2005 study investigating the qualitative interactions due to lipid transformation
throughout the feed chain forage-animal-human consumer, aiming to determine
indicators of impact on human health.
Materials and Methods
The trial was conducted on a group of 600 Hybro PN broilers (produced by SC
Avicola SA -Tărtăşeşti), throughout the age period 7-42 days (May 22-July 3, 2006).
The broilers were assigned to three groups  2 replicates  100 broilers. The
difference between groups was given by the feedstuff used to supply a given ratio of
omega-6/omega-3 (linoleic: linolenic) polyunsaturated fatty acids and/or the nature of
the vitamin and mineral supplement (synthetic or natural) as follows:
 control group (C) – extruded full fat soybeans (FFS), rich in omega-6
linoleic acid (35% crude protein and 20% ether extractives);
 experimental group (E1) – Camelina (Camelina sativa) seeds (19% crude
protein and 33% ether extractives), rich in omega -3 linolenic acid;
 experimental group (E2) – similar to E1, in which the classical premix
with synthetic vitamins and minerals was replaced by buckthorn (Hippophae
rhamnoides) meal.
All groups were formed by the individual weighing of the broilers so that each
group includes broilers with average weight (total weight at hatching/total number of
chicks), with lower and higher than the average weight. Broilers were raised in a house
with climate conditions similar to those in the farms with floor raising, on permanent
litter (wood chips) in separate pens for each group.
The light regimen was continuous (24h) throughout the experiment.
Broilers were phase-fed with compound feeds formulations according to the age:
starter (0 – 14 days), grower-developer (15 – 31 days) and finisher (32 – 42 days). All
broilers received the same compound feeds up to the age of 31 days. The compound
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feed formulation for each phase was in agreement with the nutritional requirements
recommended for the industrial rearing and were manufactured by the feed mill of
INCDBNA – Baloteşti. The feed was weighed daily and delivered manually in trays of
in special feeders according to the group and growing phase. Water was provided by
cup drinkers. All broilers received the same vaccines and medication. At the end of the
experiment 7 broilers/experimental variant (4 males and 3 females) were starved for 4
hours and thereafter slaughtered to calculate the slaughtering yield. The carcasses
(including the head, legs, abdominal fat and organs) were weighed individually. Three
carcasses from the slaughtered broilers (two males and one female) underwent
organoleptic evaluations and chemical-physical assays conducted by the Company for
applied research and investments SA – Bucureşti.
Monitored parameters:
 feed intake (g);
 body weight evolution, by individual weighing of the broilers each week (g);
 average daily gain (g);
 feed conversion ratio (kg feed/ kg gain);
 broiler liveability (%);
 slaughtering yield, carcass parts percentage, organs and abdominal fat (%);
 organoleptic and physical-chemical determinations (whole carcass and
breast/thigh meat)
Statistic calculation
The experimental data were processed statistically and the Student test was used to
evaluate the differences between the average values by group.
Results and Discussions
Tables 1 and 2 show data on broiler performance. Up to the age of 28 days
body weight was not significantly influenced (P > 0.05) by the compound feeds
formulation. After that, during the finisher period (32-42 days) significant differences
(P < 0.05) between groups were noticed for the live body weight at 35 and 42 days.
Feed conversion ratio was 2.12 kg compound feed/kg gain in the control group, 2.13
for E1 and 2.09 for E2. As overall analysis for two growth periods (15 to 42 days) we
notice that the final live body weight was significantly influenced (P < 0.05) and the
average daily gain was 6.57% - 8.58% lower in the experimental groups than in the
control group which received FFS. The statistics did not reveal significant differences
(P > 0.05) for the average feed intake between the three groups, but the feed
conversion ratio was improved by up to 1.42% in the group treated with Camelina
seeds + buckthorn meal than in the control group. Liveability percentage was 99% in
the control group and 99.5% in groups E1 and E2 and it was not influenced by the type
of compound feed neither in the grower-developer, nor in the finisher period. No other
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major diet-induced effects were noticed. The average data values show diet-induced
differences in the slaughtering yield and the proportion of carcass parts. Thus, the
slaughtering yield was 83.11% in the control group, 4.93% lower in E1 and 2.12%
lower in E2. The percentage of abdominal fat was 61.44% and 30.72% lower in the
experimental groups E1 and E2, respectively, than in the control group.
Table 1
Broiler body weight
Age
Group
Replicates
14 days 21 days 28 days 35 days 42 days
Control
359.32a 770.56a 1230.71a 1720.40a 2218.56a
2
(Soybean meal + FFS)
Experimental 1
364.65a 765.71a 1165.92a 1603.51c 2101.76b
2
(10% Camelina seeds)
Experimental 2
(10% Camelina seeds +
360.45a 788.45a 1227.40a 1677.60b 2060.15b
2
10% buckthorn meal)
a, b, c – average values within the column with different superscripts differ significantly
(P <0.05)

Table 2
Experimental compound feeds formulations effect on weight gain, feed intake, feed
consumption ratio and broiler liveability
Experimental 2
Group
Control
Experimental 1
(Camelina seeds +
(FFS)
(Camelina seeds)
buckthorn meal)
Trait
Overall period (15 - 42 days)
Overall gain (g)
1859.24 a
1737.11 b
1699.70 b
Average daily gain (g/ day)
66.40
62.04
60.70
Difference (%)
100
93.43
91.42
Overall feed intake
3.95
3.70
3.55
(kg/ broiler/ period)
Average daily gain (g/ day)
141.07 a
132.14 a
126.79 a
Feed conversion ratio
2.12 a
2.13 a
2.09 a
(kg feed/ kg gain)
Broiler liveability (%)
99
99.50
100
a, b – average values within the column with different superscripts differ significantly
(P<0.05)

In organoleptic terms, the broiler carcasses from E1 are comparable to those of
the control group because the overall carcass weight (males + females) is quite similar
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and the cutting indices also are quire similar. However, skin and muscle colour is
slightly orange in E2 due to the buckthorn meal.
The carcasses from E1 broilers differ from those of the control group both as
overall carcass weight (males + females), the differences being due to the lack of under
skin fat and to the non-commercial look, the white-bluish colour of the E1 carcasses.
The physical-chemical characterisation was done by assays of humidity, total
protein, fats, carbohydrates, ash and minerals, in order to determine the chemical
composition and the energy value per carcass parts: thigh and breast both from the
males and females. Quality assays have also been performed: pH and Kreiss reaction,
sulphurated hydrogen, readily hydrolysable nitrogen, according to STAS 7031/90.

Data analysis reveals the following:



for experiment E1, broilers treated with 10% Camelina, an average increase of 3%
in total protein was noticed, concomitantly with an increased water retention, while fat
decreased in average by 4% and energy decreased proportionally with the fat level.



for experiment E2, broilers treated with 10% Camelina + 10% buckthorn meal, an
average increase of 10% in the total protein was noticed, concomitantly with an
increased water retention, while the fat decreased in average by 1.5% and the energy
value decreased proportionally with the fat level.
The ash and minerals assays showed normal values in E1 and E2 compared to
C, with small differences between the thigh and breast:






Ash, %

-

0.8 – 1.1

Calcium, mg/100 g

-

8 – 30






pH

- 5.8

Kreiss reaction
Reaction for sulphurated hydrogen

- negative
- negative

Magnesium, mg/100 g
- 25 – 30
Phosphorus, mg/100 g
- 170 – 237
Water retention capacity was tested with the method of Grau and Hamm. No
significant differences in water retention capacity were noticed in the thigh and breast
of the same broiler. A 1% increase of the water retention capacity was noticed in E2
broiler meat. A correlation between pH and the water retention capacity was observed,
when pH increases, so does the water retention capacity.

Readily hydrolysable nitrogen (mg/100 g product) - 25
The results are in agreement with the normal values, except for pH, which
varied between 5.65 – 5.82 in the breast meat and between 5.81 – 6.01 in the thigh,
exceeding the normal values in the control sample and in E2 for the cock thigh.
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Conclusions

The use of Camelina seeds reduced significantly (P < 0.05) the final live
weight, while the average daily gain was 6.57% lower than in group C fed on
extruded FFS; the supplemental buckthorn meal during the final 10 days of
finishing did not improve broiler performance.
Broiler liveability was not influenced by the type of compound feed
throughout the experimental period. Slaughtering yield decreased by 2.12 –
4.93%, carcass fat decreased by 61.44% and 30.72% in the experimental groups
compared to the control group.
An average increase of 3% - 10% in the total protein concomitantly with
the increase of the water retention capacity was also noticed, while fat
decreased by an average of 1.5%- 4%, and the energy value also decreased with
the fat level in the experimental groups compared to the control group. A 1%
increase of the water retention capacity was noticed in E2 broiler meat.
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Studiul care a avut ca scop cuantificarea efectelor productive şi de calitate ai carcasei, prin
utilizarea în structura reţetelor de nutreţuri combinate pentru pui broiler, pe perioada de
finisare, a seminţelor de camelină şi a făinei din fructe de cătină, ca sursă naturală de vitamine
şi minerale (beta- caroten, vit. C, B1, B2, E, F, calciu, fosfor, magneziu, potasiu, sodiu, fier) s-a
desfăşurat pe 600 de pui broiler Hybro PN, pe perioada de vârstă 7 – 42 zile. Puii au fost
împărţiţi în 3 loturi, astfel: 1 lot martor (M) şi 2 variante experimentale (E1, E2), cu câte 200
pui fiecare lot (3 loturi x 2 repetiţii x 100 pui). Au fost utilizate 3 reţete, trifaziale de nutreţuri
combinate: una martor şi două experimentale. Reţeta martor a fost bazată pe porumb, full fat
soia, şrot soia, şi gluten de porumb. La reţetele experimentale produsul full fat soia a fost
înlocuit cu seminţe de camelină în proporţie de 10%, iar în plus la lotul E2, premixul clasic
cu vitamine şi minerale de sinteză a fost înlocuit cu făină din fructe de cătină. Rezultatele
parţiale obţinute ne-au permis să facem următoarele afirmaţii: utilizarea seminţelor de
camelină a redus semnificativ (P< 0,05) greutatea vie corporală finală, însă indicele de
păstrare al efectivului nu a fost influenţat de tipul de nutreţ combinat administrat, pe toată
perioada experimentată. Se reduce proporţia de grăsime din carcasă cu 61,44% până la
30,72% la loturile experimentale, faţă de cel martor. De asemenea, se observă o creştere a
procentului de substanţe proteice totale în medie de 3% - 10% concomitent cu o creştere a
conţinutului de apă în timp ce conţinutul în substanţe grase scade în medie cu 1,5%- 4%, iar
valoarea energetică scade şi ea proporţional cu conţinutul de grăsime la loturile
experimentale, faţă de cel martor; se observă, de asemenea o creştere de 1% a CRA
(capacitatea de reţinere a apei) la carnea de pasăre din lotul experimental E2.
Cuvinte cheie: Camelina sativa, Hippophae rhamnoides, pui broiler, spor, rata de conversie a
furajului, randamentul la sacrificare, indici organoleptici şi fizico- chimici ai cărnii de pasăre
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