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SUMMARY

A total number of 63 male growing New Zealand rabbits were classified into 7 equal
groups. The first group was used as a control that received free basal ration. Groups
from two to seven received a basal ration supplemented with either rocket, carrot and
laurel at the levels of 0.5 and 1 %, respectively.

Final body weight and daily gain for rabbit received rocket at the level of 0.5 and
1% or laurel «t the level of 1% showed significant (P<0.035) increment compared to the
control group, Daily feed intake for rabbit received either rocket or laurel at the level of
0.5 or 1% showed significant (P<0.05) increment compared to the control group. Feed
conversion ratio for rabbit received carrot at the level of 0.5 and 1% showed significant
(P<0.05) increased compared to the control group.

Total lipids and cholesterol levels for rabbit groups received rocket or carrot at the
level of 0.5 and 1% and laurel at the level of 1% showed significant (P<0.05) decrease
compared to the contro! group. Triglycerides value for rabbits group received 1% rocket
was significantly (P<0.05) decreased by 5.0% compared to the control group. Packed
cell volume (PCV%) for rabbit groups received rocket, carrot and laurel at the level of
0.5 and 1% was significantly (P<0.05) increased compared to the control group. GOT
activity for rabbits group received 1% carrot significantly (P<0.05) improved compared
to the control group. Urea % for rabbit groups received rocket at the level of 0.5 and
1% was significantly (P<0.05) decreased compared to the control group. Creatinine %
for rabbit groups received rocket, carrot and laurel at the level of 0.5 and 1% was
significantly (P<0.05} decreased cotmpared to the control group.

Dressing % for rabbits group received 1% carrot was significantly (P<0.05)
increased by 22.9% compared to the control group. Kidney weight % for rabbit groups
received 1% eof either rocket, carrot or laurel were significantly (P<0.05) increased
compared to the contral group. Total giblets % for rabbit groups received 1% of either
rocket or carrot was significantly (P<0.05) increased compared to the control group.
Abdominal fat % for rabbits group received 1% rocket was significantly (P<0.05)
increased by 22.9% compared to the control group, while it was significantly decreased
for rabbits group received carrot at the level of .05 and 1% compared to the control
group.

The economic efficiency % showed descending values for rabbit treatment groups
that received 1% rocket, 1% laurel and 0.5% rocket respectively compared to the control
group.
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INTRODUCTION

Rocket, carrot and laurel are rich
sources of vitamin A. Vitamin A is not
found in plant material - but carotene is.
Vitamin A is considered the most
important vitamin in the body for normal
growth, protective mucous membranes,
reproduction, immune fanctions and
sight. Vitamin A deficiency has been
associated with several abnormalities.
Vitamin A is found m a variety of dark
green leaves and deep orange colour
seeds ( F. A. S. E. B, 1995). According
to the Americzn Cancer Society, a diet
rich in beta-carotene inay protect body
cells by lowering the risk of some forms
of cancer {(Rinzler, 1990). Rabbits are
utigue in that they can convert 100% of
dietary beta-carotene into retinol (Frater,
2001). There is no available information
sbout using either rocket and carrot
seeds or laurel leaves in rabbits nutrition.

Rocket or taramira used is the dried
seeds of Eruca sativa Mill. Rocket is a
good source  of  beta-carotene
(Rinzler,1990). Rocket contain a number
of health promoting agents including
carotenoids, vitamin C,  fibers,
glacoerucin and flavonoids (Barillari et
al, 2005). The major constituent of
Eruca sativa seed wvolatile oil was
isothiocyanates which has antioxidant,
antimicrobial and anticarcinogen activity
{Badee et o!., 2003, Haristoy et al., 2005
and Barillari er al., 2005). Rocket
contains flavonoids such as appiin and
luteolin, wvelatile oils like myristicin,
apiole and B-pheliandrene, fats as the
furocoumarin  bergapten,  polyynes
protein, sugars and vitamin A & C
(Bradley, 1992 and Leung and Foster,
1996}. Flavonoids have antiviral activity
(Hertog et al., 1993},

Carrot used is the dried seeds of
Daucus carota l. In carrot seeds the
benefit predominant fatty acids are oleic,
linoleic and palmitic in fighting infection
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(vitamin A keeps cell membranes
healthy, making them stronger against
disease-causing MiCToOrganisms)
(Prasad, et al, 1987). Carotol is the
strongest antifungal activity constituent
of carrot seed oil (Jasicka et al.,, 2004).
The glycosides in cartot may be
responsible for the blood pressure
lowering effect of the hypertension and
exerts anti-hyperglycemic effects (Gilani
et al., 2000 and Suzuki et al., 2005).
Bay, sweet bay or laurel used is the
dried leaves of Laurus nobilis Linn. One
hundred gram dried leaves of Laurus
nobilis provides 10715 LU of vitamin A
{Rinzler, 1990 ). Laurus nobilis leaves
are considerd as natural antioxidants

(Gomez et al.,2004). The primary
constituents of lawrus oil is eugenol,
¢lemicin, spathulenol, and beta-
eudesmol (Rinzler, 1990 and Diaz et
al.,2002). Carvacrol, 1,8-cineole,
fenchone, trans-anethole, phenols and
linalool were the predominant

constituents in bay laure]l essential oils
(Dadalioglu and Evrendilek 2004 and
Kilic et af.,2004). The leaf essential oil
of laurel has anti-inflammatory activities
and anticancer therapy in mice and rats
{Sayyah et ai., 2003 and Huang et al.,
2004). Lawrus nobilis oil  showed
inhibition against all the microorganisms
tested (Baratta et al., 1998).

The present study aimed to shed
some light on the effects of rocket and
cartot seeds or laurel leaves as growth

promoters  on  growing  rabbit
performance and some metabolic
changes.

MATERIALS AND METHODS

The present study was carried out at
the Department of Animal Production,
National Research Centre, at the
experimental farm in newly reclaimed
arca of West Nubaria (Al-Hussemn
Village).
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A total number of 63 male weaning
New Zealand White rabbits with an
average body weight of 779 £ 4% g, were
divided into seven equal groups of 9
cach. The basal experimental ration
{Table 1) was formulated and pelleted to
cover the requirements of rabbiis
according to NRC (1977). Rocket and
carrot seeds or laurel leaves used as DM
basis.The experimental period lasted for
60 days and the experimental groups
were classified as follow:

Group 1 was fed the basal diet only and
served as control,

Group 2 was fed the basal diet + 0.5 %
rocket seeds,

Group 3 was fed the basal diet + 1%
rocket seeds,

Group 4 was fed the basal diet + 0.5 %
carrot seeds,

Group 5 was fed the basal diet + 1 %
carrot seeds,

Group 6 was fed the basal diet + 0.5 %
bay laurel leaves and

Group 7 was fed the basal diet + 1% bay
laurel leaves.

New Zealand White rabbits were
housed in galvanized cages provided
with feeder and. automatic drinkers.
Rabbits of all groups were kept

individually under the same managerial

conditions. Feed was offered ad-libitum
and live body weight were recorded
biweekly during the experimental period.
At the end of the experiment, 3 males
of cach rabbit’s treatmnent were kept in
metabolic cages. Faeces were collected
separately without urine. Feed and water
were offered ad-libitum. Feed intake and
cxcreted facces were recorded daily for 5
days. The total excreted facces during the
5 -~ day’s period were pooled, well
mixed, weighted and sampled for
analysis. Chemical composition of feed
and dried excreta was determined
according 10 A. 0. A. C. (1980), (Table,
2).
Blood the end of

samples at
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experiment, were taken from the ear vein
of three rabbits from each group for
determination of plasma total protein,
total lipids, cholesterol, triglycerides,
packed cell volume %, glutamic purvic
transaminase (GPT) and glutamic
oxalacetic transaminase (GOT), urea and
creatinine by using reagent commercial
kits purchased from Bio- Mericux
(France) following to the same steps as
described by manufactures.

At the end of the experiment, 3 males
of each rabbit’s treatment were randomly
chosen for slaughter test, and carcass
weights were calculated as percentage of
itve body weight.

Economical efficiency % (Y) was

calculated according to the following
equation:
Y= [(A-BYB] x100, where A is the
selling price of one kilogram live body
weight gain obtained (10.0 L.E.)) and B
is the feeding cost of this gain (1.20
1.E.), while the cost of one kilogram of
rocket seeds were (4.00 L.E), carrot
seeds (6.00 L.E) and laures leaves were
(11.00 L.E).

Data were statistically analyzed using
one-ways analysis of wvariance (SAS,
1998) and Duncan’s multiple range test
was used for comparison between means
{Duncan, 1955).

RESULTS AND DISCUSSION

Rabbit performance :

Final body weight and daily gain for
rabbit received rocket at the level of 0.3
and 1% or laurel at the level of 1%
showed significant (P<0.03) increment
by (7.9, 8.8 and 9.4 %) and by ( 10.4,
15.8 and 14.9%), respectively compared
to the control group. Daily feed intake
for rabbit received either rocket or laural
at the level of 0.5 or 1% showed
significant (P<0.05) increment by (10.7
and 11.3%) and by ( 6.2 and 9.1 %),
respectively compared to the control
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Table (1): The constituents of the basal ration.

Item Yo
Yellow corn 22.00
Wheat bran 31.50
Clover hay 20.00
Soybean meal (44%) . 6.00
Sunflower seed meal (28%CP) 18.00
Limestone 1.50
Vit.&Min. Mix* 0.60
Di-Methionine 0.10
Salt 0.30
Total 100
Chemical composition as fed basis
DM 92.19
CP 17.19
EE 4.00
NFE 50.00
CF 14.00
Ash 7.00
_ PE(kcal’kg)** 2639

* Vitamins and Minerals per one Kilogram :

Vit. A 4000000 U, Vit. D3 50000 1U; Vit E 16.7 g, Vit. K 0.67 g, Vit. Bl 0.67 g, Vit. D; 180000 IU, Coline
chioride 400g, Pantothenic acid 6.47g, Niacin 1000 mg, Folic acid 1.67g, Biotin 0.07g, Manganese 10g, Zinc
23.3g, Iron: 25g, Calciuml.067g, Copper 600 mg, Selenium 0.033 g, Iodine 40 mg and Magnesium 133.4g.
** Caleulated according to NRC (1977).

Table(2) : Growth Performance of rabbits fed diets supplemented with Rocket,
Carrot and Laarel (Means 5D}

Ttem Control Rocket Carrot Laurel

0.5% 1% 0.5% 1% 0.5% 1%
Initial live 771 802 758 767 762 785 780
body weight (g) 51 £36 *35 =43 +36 *23 +37
Final live body 1985 2142 2160 1953 1841 2053 2172
weight (g) +856cd +92ab  £85ab #4ded  247d +68bc +793
Daily body 20.2 223 234 i9.3 19.6 211 232
weight gain (g) +1.3cd £1.0ab *1.0a +07d =0.6d +1.0bc  £0.92
Daily feed 83.0 94.1 94.6 87.9 89.3 90.3 92.7
intake (g) +2.0d +3.7a £l.4a £23¢d £3.0bcd 4.labc  £2.1ab
Feed 4.23 4.23 4.06 4.57 4.55 4.28 4,00
conversion +0.3b +03b £02b £03a =0.3a +0.2ak +0.2b
(ratio)
Econemic 160 113 123 79 78 100 115

Efficizncy %

a.b.c.d.e Means in the same row bearing different letters, differ significantly (P<0.035).
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group. Feed conversion ratio for rabbit
received carrot at the level of 0.3 and 1%

showed significant (P<0.05)
Improvement by 8.0 and 7.6%,
respectively  compared to the control
group {Table 2).

In rocket treatments the significant
performance values with increasing the
amount of feed consumed may be due to
its beneficial effect for stirmulation and
activity the digestive system by
improving the diet palatability and
enhancing appetite of rabbit. Similar
results in broiler were observed by
(Namur ef al., 1988). In lLaure}, it may
be due to the potential of euganol as a
feed preservation ( Stager et af.,, 1991).
Euganol is effective as antiparasites
(Moretti ef al, 1998), antimutagenesis
and carcinogencsis (Selvi and Niranjali,
1998) as well as the antioxidant (Gomez
e al., 2004). In carrot seeds, the
significant increased in feed conversion
ratio may be due to the antisteroidogenic
cffect. Similar result noticed by
Majumder et al., (1997) who reported
that, the fraction 5 (fatty acids) present in
carrot sceds acts as an antisteroidogenic
agent. The slightly decrease in final body
weight may be due to the glycosides
which inhibiting maltase activity. Similar
result obtained by Suzuki ef al. (2005)
who reported that glycosides exerts anti-
hyperglycemic effects in rats by
inhibiting maltase activity.

Digestion coefficient:

Crude fiber digestion % for rabbit
groups received 1% of either rocket or
carrot were significantly (P<0.05)
increased by 124 and 128 9%,
respectively compared to the control
group (Table 3).

In rocket treatment the significant
increasc of crude fiber digestibility may
be due to the effect of flavonoids
essential oils which had beneficial effect
for stimulation and activity of digestive
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system . Similar results are observed in
rat by (Namur et /., 1988 and Bradley,
1992). In carrot seeds, it may be due to
the effect of beta-carotene that improve
metabolism of caecal micro organisms on
fiber digestton in rabbit. Gronowska et
¢l., (1986) found that, the chemical
composition of fiber in diet significantly
affects the process of beta-carotene
absorption and conversion in the
digestive tract of the rat. Also, it may be
due to the synergistic eftect of fiber and
associated antioxidants as observed in rat
by Nicolle et al., (2003).

Blood parameters:

Total lipids and cholesterol levels for
rabbit groups received rocket and carrot
at the levels of 0.5 and 1% and laurel at
the level of 1% showed significant
{(P<0.05) decrease by ( 4.1, 4.9, 3.3, 4.5
and 4.1 %) and ( 5.4, 7.2, 4.8, 7.7 and
4.7%), respectively compared to the
control group. Triglycrides for rabbits
group received 1% rocket significantly
(P<0.05) decreased by 5.0% compared to
the control group (Table 4). In rocket
treatments the significant decreased
values of total lipids, cholesterol and
triglycrides may be due to the high
diversity of vitamin A in the daily diet
which allows a sufficient nutrient intake
and is an important approach for health
promotion (Kucuk e? o/, 2003). Similar
results obtained by El-Gengaihi et al.,
(2004) who found that significant
decreases in total lipids. triacylglycerols
and total cholesterol of hyperlipemic rats
receiving the rocket oil s compared with
the control. In carrot, it may be due to its
ability on modifying cholesterol
absorption. Similar resalt observed by
Nicolle er al., (2003), who found that
carrot consuntption modifies cholesterol
absorption and bile acids excretion as
well as increases antioxidant status and
these effects could be interesting for
cardiovascular protection. In laurel, it
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Table (3) : Digestibility% of rabbits fed diets supplemented with Rocket, Carrot

and Laurel (Means £55).
Rocket Carrot Laurel

Item  Control — 0 =10, 0.5% 1% 0.5% 1%
DM 82.2 80.6 80.1 20.4 31.2 80.9 80.7
% *1.0 +0.4 +1.0 +0.6 +1.0 +1.1 +0.8
OM 80.8 80.6 78.7 79.1 _ 79.3 78.4 77.3
% +1.2 +1.8 +2.2 +0.7 +1.4 +0.7 +1.8
Cp 71.9 | 74.3 72.7 742 72.5 72.9 73.7
% 2.4 +1.9 *1.0 +1.3 0.3 *1.2 +1.9
CF 28.2 27.8 31.7 271 31.8 27.8 27.4
% +).9hc +0.8¢ tl.0a +1.0¢ +05a +1.0c 0.9¢
EE 67.9 - 70.1 69.7 70.5 70.5 71.6 7.7
% it O 2.0 1.2 +1.4 0.6 +1.6 *1.2
NFE 742 FER 73.4 T4.0 73.9 73.4 75.1
% +0.7 +{.8 +1.1 +0.8 0.3 +0.6 0.6

a.b.c.d.¢ Means in the same row bearing different letters, differ significantly (P<0.03).

Table (4}: Blood parameters of rabbits fed diets supplemented with Rocket, Carrot

and Laurel (Means £SD).

Item Control Rocket Carrot Laurel

_ 0.5% 1% 0.5% 1% 0.5% 1%
Total 8.24 8.18 8.27 8.50 8.66 8.34 8.7
protein =1.1 %0.7 =G.4 +0.6 +0.1 0.7 +1.0
(mg/di)
Total lipids 243 233 231 235 232 237 233
(mg/dl) +2.0a £330 +#2.0b £1.6b £13b =3.ia £22b
Cholesterol  83.0 78.5 77.0 79.0 76.6 82.2 79.1
{mg/dl) +1.1a *1.1bc #1.0¢ 206bc *1.5¢ =09ab ==06bc
Triglycride 80.6 78.3 76.6 79.5 78.6 79.0 78.4
(mg/dl) +1.3a £05ab +0.8b *14ab =x04ab ==07ab =0.8ab
GOT 85.8 82.3 79.8 82.2 79.0 84.4 83.0
Zanit A1) +£1.5a *1.0ab x1.0ab =l4ab *15b £21a =l4ab
CFT 25.5 5.2 24.8 247 24.3 248 243
{unit /1) +1.4 +1.4 +0.7 %0.2 +0.8 =1.0 +1.2
PCV 40.4 44.3 44.7 453 46.1 43.5 43.6
% =06¢ =09ab +£03ab +04ab =x13a x05%b 060
Urea 45.4 335 331 42.0 41.4 457 45.4
{mg/dl) =2.0a =200 +2.1b  *18a #£l.1la =042 ==07a
Creatinine 317 3.63 3.47 417 427 4,16 3.93
{mg/d =032 +03bc *01c¢ £04b +05b 025  £0.1bc

ab.c Means in the same row bearing different letters, differ significantly (P<0.05).
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may be duc to the main effective
cssential oil eugenol, that inhibits
accumulation
products and rnaintains the activities of
antioxidant enzymes. Similar result
observed in rat by Paraskty et al., (1996).

PCV% for rabbit groups received
rocket, carrot and laurel at the level of
0.5 and 1% significantly (P<0.05)
increased by (9.7 and 10.6%), { 12.1 and
14.1%) and by ( 7.7 and 7.9%),
respectively compared to the control
group. In rocket treatments the
signiticant PCV% may be due to its
contain a number of health promoting
agents including carotenoids, vitamin C,
fibers, flavonoids, and glucosinolates as
reported by Barillari et al. (2005). In
carrot seeds, it may be due to the benefit
predominant fatty acids oleic, linoleic
and palmitic in boosting immunity.
Similar result in human (especially
among older people) observed by (Dhar,
1990). In laurel, it may be due to
flavonoides in laurus leaves which are
antiviral activity as reported by (De et
al, 2004}, or may be due to the
antioxidant effect that can prevent
oxidation of harmful LDL cholesterol as
well as preventing the build-up of
atherosclerotic plaque (Hertog et al.,
1993).

GOT activity for rabbits group
received 1% carrot significantly (P<0.05)
improved by 7.9% compared to the
control group while did not show any
trend for other groups.This result in
carrot may be due to the antioxidant
status of carrot seed oil as reported by
Nicolle et al., (2003).

Urea % for rabbit groups received
*ocket 2t the G5 and 1% significantly
“P<10.075 decreased by 26.2 and 27.1%,
respectively  compared to the control
group. Creatinine % for rabbit  groups
-eeeived rocket, carrot and laurel at the
ievet of 0.5 and 1% significantly
{P<(.65: decreased by (29.8 and 32.9%),

of lipid peroxidation
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( 19.3 and 17.4 %) and by ( 19.5 and
24%), respectively compared to the
control group. In rocket treatments the
significant decrease in urea and
creatinine may be due to the effective
role of rocket isothiocyanates volatile oil
as diuretics. Mahran et al. (1992) found
that the ethznolic extract and volatile oil
of Eruca sativa seeds have been shown
to act as diuretics in dogs, and the oil
significantly increased Na+, K+ and Cl-
excretion in urine. E. sativa sceds are
used in folk medicine as a lactagogue
aphrodisiac,  diuretic,  antiscorbutic,
antimicrobial, to disintegrate renal
calculi, and to induce vomiting ( Boulos,
1983). In carrot seeds, it may be due to
the glycosides that acting through
blockade of calcium channels and this
effect may be responsible for the blood
pressure  lowering effect of the
hypertension (Gilani et al., 2000).

Carcass characteristics:

Abdominai fat % for rabbits group
received 1%  rocket  significantly
(P<0.03) increased by 22.9% compared
to the control group (Table 5).While its
significantly (P<0.05) decreased for
rabbits group reccived cat:ot at the Ievel
of .05 and 1% by 16 and 32.1%,
respectively  compared to the control
group. In rocket treatment, the significant
increased of abdominal fut % may be due
to the rich rocket in volatile oils, fats,
protein, sugars and vitamins which had
beneficial effect for stimulation and
activity of digestive system. Similar
results are reported by { Leung and
Fosier, 1996) who found that rocket
contains volatile oils like myristicin,
apiole and B-phellandrene, fats, protein.
sugars and vitamins A & C. In carrot, it
may be due to antisteroidogenic agent as
reperted by (Majumder ef af., 1997).

Dressing % for rabbits  group
received 1% carrot significantly (P<0.03)
increased by 6.6% compured to the
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Table (5) : Carcass characteristics of rabbits fed diets supplemented with Rocket,
Carrot and Laure! (Means 28D).

Rocket Carrot Laurel

It
em Control 4 e 1% 05%  05% 1%  05%

Abdominal 1.31 1.42 1.61 1.10 0.89 1.40 1.45
fat % +0.1¢ +0.Ibc 0.1a +0.14d +04e +0.1be 20.1bc
Dressing 637 65.3 66.9 66.2 67.9 648 652
%, £03bc +1.2abc +0.6ab *04abc =14a £0.8bc  =0.7 abc
Liver 2.64 2.92 324 3.02 3.09 2.54 32
weight% 012 =010 03 +0.2 +0.5 £0.1 %03
Heart 0.50 0.52 0.51 0.54 0.52 0.55 0.55
weight % 0.1 £0.1 £0.1 +0.1 +0.1 0.1 0.1
Kidney 1.00 1.08 1.29 1.20 1.29 1.25 1.47
weight %  £0.1d  =0.1bcd #0.2abc  Z02bcd 0.1abc =0.1ab =0.1a
Total 1.30 1.42 1.71 1.50 1.61 1.43 1.65

giblets % =0.9b +1.0ab =122 +].0ab *£llia +0.8ab ==1.0a

a.b.c Means in the same row bearing different letters, differ significantly (P<0.05).
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control group (Table 5). Kidney weight
% for rabbit groups received 1% of either
rocket, carrot or laurel at the level of 0.5
and 1% significantly (P<0.05) increased
by 29, 29, 35 and 47%, respectively
compared to the control group. Total

giblits % for rabbit groups received 1%

of either rocket or carrot significantly
(P<0.05) increased by 31.5 and 23.8%,
respectively compared to the control
group. In carrot, the significant increased
of dressing and total giblit % may be due
to the ability of carrot as a professional
diet as modifies cholesterol absorption
and bile acids excretion and increases
antioxidant status (Nicolle ef al., 2003) as
well as significantly reduced in the
respective phospholipids (Prasad et af.,
1987). While for kidney weight%, it may
be due to the ability of carrot in
preventing endotoxin-induced oxidative
renat tissue damage and shows potential
for clinical use as reported by (Kanter et
al., 2003). In rocket, the significant
increased of kidney weight% may be due
to the diuretic effect of the rocket volatile
oil as reported by Mahran ef al. (1992).

Economical efficiency (EE)%:

The cconomic efficiency % showed
descending values for rabbit treatment
groups that reccived 1% rocket, 1%
lapral and ©.53% rocket by 25, 15 and
13% respectively compared to the control
group. These values were controlled by
‘te reiationship Sctween feed conversion
runig, the price of basal diet, rocket and
lagrel and as well as the final body
weight (Table 2).

In rocket. the higest EE% duc to it
was 3 cheap price as a feed additive in
diet on the productive performance.
Sinular result sbserved by ( Leung and
Toswer, 1%98% who found  In broiler

thiat  rocket cakes 1is cheap
iraditicnal source of protein. In laurel,
1eves! oless the high price of dried laurel
ieave. miay be due to its considered a rich

AT
T T U
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source of vitamine A as reported by
(Rinzler,1%50) , rich in alpha-tocopherol
as reported by (Gomez et al., 2004) and
its anti-bacterial effects as reported by
{Gupta et al., 1991).

CONCLUSION

It appears that 1% rocket, 1% laural
or 0.5% rocket, respectively can be
individualy used as natural feed additives
witth can improve the growth
performance,  digestion  coefficient,
biochemical blood parameters and the
cconomic ¢fficiency in growing rabbits.
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