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Productive Performance of Rabbits Fed Diets Containing L.emongrass or Active Dried Yeast
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Abstract: This experiment was conducted to mvestigate the effect of lemongrass [ Cymbopogon citratus (LG)]
and active dried yeast (DY) on rabbit performance, digestibility coefficients, carcass characteristics and blood
constituents. Twenty one of male New Zealand White rabbits aged 8 weelks with an average body weight of
1134 4+ 62.9 g, were divided randomly into three equal groups (7 animals in each). The dietary treatments were
classified as diet 1 control (C) not contained any additives, while lemongrass (1.G) and active dried yeast (DY)
were added at 0.50% in diet 2 and 3, respectively. Rabbits fed to allow ad libifum intake in feeding trial lasted
42 days. The results showed that, addition 0.5% of LG or DY to rabbit's diet improved DM, OM, CP, CF and NFE
digetibilities compared to the control diet. On the other hand TDN% in significant (P=0.05) improvement by
adding 0.05% of LG or DY to diets in comparison with the control diet, while 0.05% LG sigmficantly (P<0.05)
mcrease DCP% compared to the C and DY diets. Final weight, body weight gain and average daily gain in
significantly (P>0.05) increased compared to the control diet (C). However, daily feed mntake in sigmficantly
(P>0.05) decreased with adding 0.5% LG or DY to rabbit's diet compared to control group. Feed conversion ratio
(g. mtake/ g. gain) significantly (P<0.05) improved by adding 0.5% DY and in sigmficantly (P>0.05) improved
by adding 0.5% LG n comparison with the control diet. Caecal and stomach pH values were not affected among
different groups, while total volatile fatty acids concentration significantly (P<<0.05) decreased with adding
0.5% LG or DY to rabbit's diet compared to the control diet. Length of caecum, colon and rectum were not
significant affected among different groups. Dressing percentages (DP) calculated as carcass weight/ slaughter
weight (CW/SW) was not affected by addition 0.5% LG or DY to rabbit's diet compared to control diet (C).
However, adding 0.5% LG significantly (P<0.05) increase DP as carcass weight/ empty body weight (CW/ EBW)
compared to DY and control diets. Addition of 0.5% 1L.G or DY to rabbits diets had no significant effect on total
protein, globulin, creatimne, GOT and GPT compared to the control diet, however rabbits fed DY contamning
diet significantly (P<<0.05) increased albumm and albumin: globulin ratio and significantly (P<0.05) decreased
alkaline phosphatase compared to the control diet. On the other hand, adding 0.5% LG to rabbit's diet
significantly (P<0.05) increased cholesterol in comparison with the control diet. Under this condition of this
work it could be concluded that adding 0.5% of lemongrass or active died yeast in rabbit's diet improved
digestion coefficients, growth performance and dressing percentages.
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INTRODUCTION

The medicmnal plants and herbs have been used
for many years mn the treatment of various diseases in
animals and human beings. Now-a-days, utilization of
these medicinal plants is increasing. These are used in
animal feed as the growth promoters. Due to prohibition
of most of the antimicrobial growth promoters in
animal feed because of their residual effects, plant
extracts are becoming more popular. They act as
antibacterial, antioxidant, anticarcinogenic, antifungal,
nsecticidal, anticoccidial

analgesic, and growth

promoters. These plant extracts compete with the
synthetic drugs. Majority of medicmal plants do not
have the residual effects [1]. Lemongrass oil 1s a volatile
o1l which can be extracted directly from fresh lemongrass
using steam extraction and the grass contains 0.035 %
essential oil [2]. Malee et a. [2] found improvements in
productive performance of weanling pigs fed diets
supplemented with lemon grass oil. Essential oils improve
the absorption and utilization of nutrients in pigs [3],
while some have been reported to enhance the activity of
digestive enzymes and act as antimicrobial agents [4] to
reduce the incidence of diarrhea.
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The function of probiotics fed to monogastric animals
has been studied to a large extent relative to protection
against enteric diseases, control of pre-and post-weamng
diarthea, mortality, shedding of Escherichia coli and
growth promotion [5, 6]. Yeast probiotics (Saccharomyces
cerevisiae strains) were more potent in producing
beneficial effects in comparison to monensin [7]. Yeast
probiotics produce one or more extracellular compounds,
due to metabolic activity in the host system, which exert
inhibitory action on some pathogenic bacterial strains [&].
The bacteriostatic or bactericidal activity of S. cerevisiae
18 due to production of proteases (e.g. serine proteases,
etc.) [8,9]. Other metabolites of yeast, such as low-
molecular weight fatty acids, may also inhibit bacterial
growth, indicating that a complex mixture of yeast
metabolites 15 mvolved in the inhibitory activity [8-11].
Concerning feeding yeast cultures, Williams and Newbold
[12], Lesmeister et al [13] and Stella ef al. [14] reported
BW gamn and feed
efficiency for gam, while Erasmus et al [15],
Agarwal et al. [16], Mahender et al. [17], Kim et al
[18], Kawas ef al. [19] and Tripathi et al [20] found
adverse effect on growth rate and efficiency of gain

mnproved feed consumption,

compared to the control. Mechanisms of action generally
involved to explain the benefits of yeast supplementation
in non ruminant species are stimulation of brush border
disaccharidases, anti-adhesive effect agamst pathogens,
stimulation of non specific immumty, toxin action
inhibition and antagonistic effect against pathogenic
micro-organisms [21].

The amm of this work was to study the effect of
adding lemongrass or active dried yeast on rabbit
digestibility  coefficients,
characteristics and blood constituents.

performance, carcass

MATERIALS AND METHODS

This work was carried out at Animal House for
Expenments at National Research Centre and the chemical
analyses were made at laboratories of Animal Production
Department, National Research Centre, Dolki, Giza,
Egypt. A total number of 21 male New Zealand White
rabbits aged 8 weeks with an average body weight of
1134+62.9 g, were divided randomly into three equal
groups (7 animals in each). The basal experimental diet
was formulated and pelleted to cover the nutrient
requirements of rabbits according to NRC [22]. The
feeding period was extended for 42 days and the
experimental diets were classified as control diet (C)
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lemongrass (I.G) and active dried yeast (DY) were added
at 0.50% in diet 2 and 3, respectively. Rabbits individually
housed in galvamzed wire cages. Stamless steel mpples
for drinking and feeders allowing recording individual
feed intake for each rabbit were supplied for each cage
(30 x 35 x 40 cm). Feed and water were offered ad-libitun:.
Rabbits of all groups were kept under the same managerial
conditions and were ndividually weighed and feed
consumption was individually recorded weekly during the
experimental period.

At the end of the experimental period three
rabbits from each group were used in digestibility
trials over period of 7 days to determine the nutrient
tested  diets.
were daily collected quantitatively. Feed intake of

digestibility coefficients of the Feces
experimental rations and weight of feces were daily
recorded. At the end of the experimental period, seven
representative rabbits from each treatment were randomly
chosen and fasted for 12 hours before slaughtering
according to Blasco et al. [23] to determine the carcass
measurement.

Animals were slaughtered according to the Tslamic
rules. Ammals were weighed just before slaughter,
slaughter fasted weight was recorded. External offal's
included fur, head, ears and feet were weighed. Edible
offal's (Giblets) included liver; kidneys, spleen and heart
were removed and mdividually weighed. Hot carcass
weight was recorded.

Blood samples were taken from seven rabbits in each
treatment during slaughtering process in heparinized test
tubes and centrifuged at 3000 rpm for 15 minutes, the
plasma were collected and preserved in a deep freezer
at -18°C until the time of analysis. Various blood plasma
chemical parameters were calorimetrically determined
using commercial kits, followmg the same steps as
described by manufactures. Plasma total protein was
determined according to Armstrong and Carr [24]; albumin
according to Doumas et al. [25]; cholesterol according
to Ratilff and Hall [26] and Pisani et al. [27]. Globulin
was calculated by subtracting the albumin value from total
protein value. Plasma Glutamic Oxaloacetic Transaminase
(GOT) and Glutamic Pyruvic Transaminase (GPT)
activities were determied as described by Reitman
and Frankel [28]. Glucose enzymatic colorimetric
method determined according to Trinder [29], creatinine
colorimetric kinetic method determined according to
Bartles et @l [30] and Larsen [31] and alkaline
phosphatase colorimetric method measured according
to Belfield and Goldberg [32].
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Control diet (C) composed of 32.00% yellow com,

20.00% wheat bran, 18.00% soybean meal (44% CP),
12.00% wheat straw, 5.00% alfalfa hay, 5.00% rice bran,
2.80% linseed straw, 2.50% sunflower meal, 2.00%
limestone, 0.30% sodium chloride, 0.30% vitamin &
mineral mixture and 0.10% DI.-methionin. While the
second and third diets composed of control diet plus
0.50% of lemongrass (LG) or active dried yeast (DY)
for 2*! and 3" diets.

Chemical analysis of experimental rations and feces
were analyzed according to A.O.A.C [33] methods.

(NFC),
according to Calsamigha et al. [34] using the followmg

Non fibrous carbohydrates calculated

equation:
NFC =100 — {CP+ EE + Ash + NDF}

Neutral detergent fiber (NDF) was calculated

according to Cheeke [35] using the following equation:
NDF = 28924 + 0.657 (CF %)

Digestible energy (DE) was calculated according to
Cheeke [36] as following:

DE (Mcal/ kg DM) = 4.36 — 0.04 (NDF%)

Collected data were subjected to statistical analysis
as one way analysis of variance using the general linear
model procedure of SPSS [37]. Duncan’s Multiple Range
Test [38] was used to separate means when the dietary
treatment effect was significant.

RESULTS AND DISCUSSION

Data of Table 1 showed that, lemongrass (L.G) had
12.25% CP 5.02% EE, 22.41% NFE and 53.16% CF, while
active dried yeast (DY) contained 36.15% CP, 5.62% EE,
51.22% NFE and 1.65% CF.

of the Diets:
Chemical analyses of the experimental diets are presented

Chemical Analysis Experimental
m Table 2 showed that the experimental rations were
formulated to meet the rabbit's nutrient requirements for

growth NRC [22].

Nutrient Digestibility and Nutritive Values of the
Experimental Diets: Data of nutrient digestibility and
nutritive values of the experimental diets presented in
Table 3 showed that addition 0.5% of LG or DY to rabbit's
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diet improved DM, OM, CP, CF and NFE digetibilities
compared to the control diet. On the other hand TDN% in
significant (P>0.05) improvement with adding 0.05% of LG
or DY to diets 1 comparison with the control diet, while
0.05% LG significantly (P<:0.05) increase DCP% compared
tothe C and DY diets.

Cherdthong et al [38] used four ruminally
fistulated crossbred (Brahman native) beef cattle in
4x4  Latin design to study the effect of
lemongrass (Cymbopogon citratus) powder (LGP) on

square

rumen ecology, rumen microorgamsms and digestibility
of nutrients. The LGP supplementation at 0, 100, 200
and 300g/d with urea-treated rice straw (5%) fed to allow
ad libitumintake and they noted that digestibilities of
DM, EE and NDF were sigmficantly different among
treatments greatest at 100 g/d of
supplementation. However, digestibility of CP was
decreased with LGP supplementation (P<0.05). They also,
concluded that supplementation of LGP at 100 g/d
improved digestibilities of nutrients in beef cattle. Gomaa
et al. [39] found that supplementations of sheep with
yeast culture (YC) improved significantly (P<0.05) the
nutritive values mn terms of TDN% and DCP% compared
to the control ration. Hanafy et al. [40] reported that
adding 100 mg/ kg LBW/d lemongrass in lamb diet
improvement DM, OM, CP, CF, EE and NFE digestibility
coefficients, TDN% and DCP% compared to the
control diet.

In a study conducted by T .ESR. [41] to evaluate
the effect of a partial incorporation of black cumin
BCM (Nigella sativa) and/or lemon grass LGM
(Cymbopogon sp.) at different levels using 72 New
Zealand white growing rabbits aged 6 weeks divided to 6

and were

groups and fed commercial basal diet as control and 90 %
commercial basal diet in addition to either BCM and / or
LGM (with or without urea). All digestibility coefficients
were higher (p <0.05) for diet contained 10% LGM
followed by other treatments. The values of TDN % and
DCP % were signmficantly lngher (P<0.05) for 5% BCM +
5% LGMU and 10% BCM diet than other treatments, while
the lowest value was observed for diet containing 10%

(LGMU).

Growth Performance of Rabbits Fed Diets Containing
Lemongrass or Dried Yeast: Data of growth performance
is presented in Table 4. The results showed that addition
of 0.5% of LG or DY to rabbit's diet m signmificantly
(P>0.05) mcreased final weight, body weight gain and
Average daily gain compared to the control diet (C).
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Table 1: Chemical analysis of lemongrass and active dried yeast

Chemical anatysis on DM basis

Item DM Ash oM CP CF EE NFE
Lemongrass (LG) 91.80 7.16 92.84 12.25 53.16 5.02 2241
Active dried yeast (DY) 96.25 5.36 94.64 36.15 1.65 5.62 51.22
Table 2: Chemical analysis of the experimental diets
Composition of the experimental diets
Tngredients Control (C) Lemongrass (1L.G) Active dried yeast (DY)
Dry matter 91.92 91.72 91.97
Chemical analysis, % on DM basis
Organic matter (OM) 87.48 87.20 87.77
Crude protein (CP) 18.00 18.09 18.35
Crude fiber (CF) 11.48 11.88 11.70
Ether extract (EE) 2.83 2.58 2.76
Nitrogen free extract (NFE) 5517 54.65 54.96
Ash 12.52 12.80 12.23
NFC* 30.18 29.80 30.05
Neutral detergent fiber (NDF) 36.47 36.73 36.61
Digestible energy (Mcal/ kg DM) 2.901 2.891 2.896
# NFC: Non fibrous carbohydrates
Table 3: Nutrient digestibilies and nutritive values of the experimental diets
Experimental diets
Item Control (C) Lemongrass (LG) Active dried yeast (DY) SEM Sig.
Dry matter 76.86° 79.55% 80.80° 0.73 *
Organic matter 67.06° 69.65¢ 69.39% 0.53 #*
Crude protein 72.12° 76.48 73.80% 0.81 *
Crude fiber 27.11° 39.38 3945 1.90 *
Ether extract 75.58 75.88 69.99 1.79 NS
Nitrogen free extract 73.26 T3.67 T4.25 0.57 NS
Nutritive vaiues, %
Total digestible nutrient (TDN) 61.34 63.20 63.37 0.44 NS
Digestible crude protein (DCP) 12.99° 14.04 13.35 0.17 *
a and b: Means in the same row having different superscripts differ significantly (P<0.05)
*: Significant at (P<0.03). NS: not significant 8ig.,: Significant.. SE: Standard error mean
Table 4: Growth performance of rabbits fed diets containing lemongrass or dried yeast
Experimental diets
Ttem Control (C) Lemongrass (1L.G) Active dried yeast (DY) SEM Sig.
Duration period, days 42.00 42.00 42.00 - -
Tnitial weight, g 1136.00 1134.00 1131.00 62.90 NS
Final weight, g 2017.00 2024.00 2060.00 84.19 NS
Body weight gain, g 881.00 890.00 929.00 46.24 NS
Average daily gain (ADG'’s) 21.00 21.20 22.10 1.10 NS
Daily feed intake, g 129.00 116.00 107.00 4.56 NS
Feed conversion ratio (g. intake/ g. gain) 6.14¢ 5.47% 4.84 0.22 B

a and b: Means in the same row having different superscripts difter significantty (P<0.035)
*: Significant at (P<0.03). NS: not significant Sig., Significant, 8E: Standard error mean
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Table 5: Fermentation, length and weight of digestive tract of rabbits fed diets containing lemongrass or dried yeast

Experimental diets

Ttem Control (C) Lemongrass (LG) Active dried yeast (DY) SEM Sig.
1- Fermentation of digestive tract

Caecal pH 6.55 6.47 6.51 0.04 NS
Stomach pH 2.29 215 2.16 0.05 NS
Total volatile fatty acids (TVFA's), Meq./ 100 ml 7.50¢ 378 3.80° 0.47 B
2- Length of digestive lract, cm

Stomach 30.6° 32.00° 26.3° 0.87 *
Small intestine 300.6° 262.00° 3103 8.89 *
Caecum 60.0 5530 54.5 1.17 NS
Colon 35.6 3330 36.5 0.97 NS
Rectum 83.6 80.10 87.3 2.64 NS
3- Weight of digestive tract, g

1- Fudl:

Large intestine 304.00 321.00 323.00 17.15 NS
2% of slaughter weight 16.68 18.50 18.16 0.55 NS
Stomach 64.00 71.00 74.00 3.57 NS
% of slaughter weight 3.57 4.14 4.16 0.17 *
Small intestine 52.00° 30.00° 53.00°¢ 4.16 *
2% of slaughter weight 285 1.78° 2.95° 0.17 NS
Total 419.00 422.00 450.00 22.94 NS
% of slaughter weight 23.10 24.42 25.27 0.75 NS
2- Empty:

Large intestine 48.00° 41.00° 52.00¢ 2.12 B
% of slaughter weight 2.74% 236 2.98 0.11 NS
Stomach 20.00 24.00 23.00 1.16 NS
2% of slaughter weight 1.10 1.39 1.34 0.08 *
Small intestine 36.000 18.00° 37.00 3.10 *
% of slaughter weight 1.97¢ 107 2.07¢ 0.15 *
Total 105.00% 83.00° 112.00* 5.37 *
% of slaughter weight 5.82% 4.81° 6.39 0.26

3- Comtent:

Large intestine 255.00 280.00 271.00 15.71 NS
% of slaughter weight 13.94 16.14 15.18 0.51 NS
Stomach 43.00 47.00 51.00 3.26 NS
2% of slaughter weight 246 275 2.82 0.15 NS
Small intestine 16.00 12.00 16.00 1.80 NS
% of slaughter weight 0.88 0.71 0.88 0.08 NS
Total 314.00 339.00 338.00 19.11 NS
2% of slaughter weight 17.29 19.60 18.88 0.62 NS

a and b: Means in the same row having different superscripts differ significantly (P<0.05)

* : Rignificant at (P</0.05). N8: not significant Sig.,: S8ignificant.. 8E: Standard error mean
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Table 6: Carcass characteristics of rabbits fed diets containing lemongrass or dried yeast

Experimental diet

Ttem Control (C) Lemongrass (LG) Active dried yeast (DY) SEM Sig.
Slaughter weight (SW), g 1824 1743 1802 92.2 NS
Blood
Weight, g 36 43 39 5.25 NS
2% of §W 3.07 2.47 2.15 0.26 NS
External offals™®
Weight, g 391 318 351 25.04 NS
2% of §W 21.44* 18.24% 19.48* 0.54 *
Digestive tract weight, g
Full 419 422 450 22.94 NS
Emply 105 g3b 112 5.37 *
Content 314 339 338 19.14 NS
Emply body weight (EBW), g 1510 1404 1464 77.32 NS
Carcass weight (CW), g 381 889 897 47.68 NS
Edible offils (Giblets)
Liver
Weight, g 52 50 43 2.42 NS
2% of CW 5.90% 2.91° 4.79° 0.3 *
Kidneys and spleen
Weight, g 19.007 15.00¢ 15.00¢ 0.9 *
2% of CW 2.16% 0.8% 1.67° 0.13 *
Heart
Weight, g & & 7 0.31 NS
2% of CW 0.68% 0.35 0.78* 0.05 *
Total giblets
Weight, g 77 71 65 3.02 NS
2% of CW 8.74% 415 7.24° 0.45 *
Carcass weight + giblets (CWG) 958 960 962 50.1 NS
Dressing percentages (DP) calculated as:
CW /8W 48.3 51 49.78 0.69 NS
CW / ERW 5834 63.32% 61.27 0.71 *
CWG/EBW 63.44° 68.38* 65.71® 0.71 *
a, b and ¢: Means in the same row having different superscripts differ significantly (P<0.05)
* . Significant at (P<0.05). N8: not significant Sig.,: Significant. SE: Standard error mean
External offals® : included fur, head, ears and feet
Table 7: Blood constituents of rabbits fed diets containing lemon grass or dried yeast

Experimental diets
Item Control (C) Lemongrass (LG) Active dried yeast (DY) SEM Sig.
Total protein (g/dl ) 595 5.93 6.02 0.02 NS
Albumin (g/dl) 3210 3.30% 3,440 0.04 *
Globulin (g/dl ) 2.74 2.54 2.58 0.04 NS
Albumin: Globulin ratio 1.18° 1.34% 1.35° 0.04 *
Cholesterol (mg/dl ) 191° 207 197 1.91 *
Glucose(mg/dL) 101.2% 112¢ 100.3* 1.48 B
Creatinine (mg/dL) 0.93 1.04 0.97 0.07 NS
Alkaline phosphatase (IU/L) 76.54% 76.64° 72.78° 0.80 *
GOT (Uiml) 30.31 3236 31.47 0.48 NS
GPT (U /ml) 20.38 21.24 21.61 0.26 NS

a and b: Means in the same row having different superscripts difter significantty (P<0.035)
*: Significant at (P<0.05). NS: not significant Sig.,: Significant.. SE: Standard error mean

However, daily feed intake in significantly (P=0.05)
decreased with adding 0.5% LG or DY to rabbit's diet
compared to control diet. Feed conversion ratio (g. intake/
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g. gain) significantly (P<0.05) improved by adding 0.5%
DY and in significantly (P=0.05) improved by adding 0.5%
LG in comparison with the control diet.
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TE.S.R [41] noted that, rabbits received 10 % BCM
(T2)and mixture of 5% BCM+5% LGM (T4) diets recorded
the highest (P<00.05) average live body weight, body
welght gain, feed mtake and feed conversion at 6 week
of age.

Tartrakoon et al. [42] fed weanling pigs on a basal
diet contaiming com-soybean meal (diet 1). Whle, diet 2
was a basal diet supplemented with 0.75 g tetracycline/kg
basal diet. Diet 3, 4 and 5 were basal diets supplemented
with lemon grass oil at 1, 2.5 and 5 ml/kg diet respectively.
They noticed no significant difference of ADG among
treatments. Also, the inclusion of lemon grass o1l 5 ml/kg
diet tended to improve FCR of piglets. The pigs fed
control diet had higher average daily feed intake (ADFT)
(p=<<0.05) than pigs fed diets contaiung 1 and 2.5 ml lemon
grass oil /kg diet (diet 3 and 4).

Gomaa et al. [39] noted that supplementations sheep
with yeast culture (YC) improved feed conversion ratio as

(kg mtake/ kg gain).

Fermentation, Length and Weight of Digestive Tract of
Rabbits Fed Diets Containing Lemongrass or Dried
Yeast: Data of Table 5 showed that caecal and stomach
pH values were not affected among different groups,
while total volatile fatty acids (TVFA's) concentration
significantly decreased with adding 0.5% LG or DY to
rabbit's diet compared to the control diet Length of
cagcum, colon and rectum (large mtestine) were not
significant affected among different groups. These results
of TVFA's were in agreement with those obtained by
El-Manyalawi et al. [43] and Abou Sekken et al. [44].
Cherdthong et al [38] noted that ruminal VFA
concentrations were similar among supplementation
concentrations (P>0.05) when they adding of lemongrass
(Cymbopogon citratus) powder (LGP) m crossbred
Brahman native beef cattle diets at 0, 100, 200 and
300 g/d with wrea-treated rice straw. Abou Sekken
and AbdEl-Hakim [45] showed that ceacum weight%
of rabbit fed 8% cofula cinerea meal (CCM) had
significantly (P<0.05) the best value comparing with other
groups and control one. Caecum length (cm) values were
significantly (P<0.05) increased by increasing of dietary
CCM level and group fed 16% CCM recorded best one
(24.0 em). The observed differences m length and weight
of caecum may be attributed to dietary fiber source [46].

Carcass Characteristics of Rabbits Fed Diets Containing
Lemongrass or Dried Yeast: Data of Table 6 showed
that dressing percentages (DP) calculated as carcass
weight/ slaughter weight (CW/SW) was not affected by
addition 0.5% LG or DY to rabbit's diet compared to
control diet (C). However, adding 0.5% LG significantly
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(P<0.05) increase DP as carcass weight/ empty body
weight (CW/ EBW) compared to DY and control diets.
These results were in agreement with those obtained by
LE SR [41] who recorded that, fasted weight, dressing
weight, dressing percentage and carcass tended to be
higher in rabbits fed lemongrass LGM (Cymbopogon sp.)
contaiming diets . Abd El-Latif et al. [47] found that the
highest (P<0.05) values of dressing and proportions of
abdominal fat were noticed when quails feed diets
plemented with either dietary Thyme or Fennel
level of 1 kg/ ton for each additive compared with other
treatments.

at

Blood Constituents of Rabbits Fed Diets Containing
Lemongrass or Dried Yeast: Data of blood constituents
are presented in Table 7 showed that, addition of 0.5% LG
or DY to rabbits diets had no significant effect on total
protein, globulin, creatinine, GOT and GPT compared to
the control diet, however rabbits fed on DY contaming
diet significantly (P<0.05) mcreased albumin and albumin:
globulin ratio and significantly (P<0.05) decreased alkaline
phosphatase compared to the control diet. On the other
hand, adding 0.5% LG to rabbit's diet significantly
(P<0.05) mcreased cholesterol mn comparison with the
control diet. The present results of blood parameters
indicated that values were within the normal range,
consequent the rabbits fed on rations contamned LG or DY
with not adverse effect on kidney and liver function and
the rabbits were healthy under such feeding program.

Raghab et al [48] recorded that dietary
supplementation of lacto-Sace (L-5) resulted in
sigmficant (P<0.05) decreases mn concentration of

albumin (5.4%) and cholesterol (7.8%) and in activity of
ALT (25%), also significant (P<0.05) increase in glucose
(9.9%) as well as i activity of AST (12%) were observed
i blood serum of supplemented calves compared with
their control. The increase in serum protein and albumin
may be an indication of protein reserves in body as
reported by Allison [49]. Results obtained in this work
were 1n partial agreement with those findings of Hillyer
and Quesenberry [50] and El-Medany ez al. [51] they
found that the normal values of some blood components
m rabbits were 5.4-8.3 g/dl, 2.4-4.6 g/dl, 13-29mgdl, 243-390
mg/dl and 14-31 U/I for total protein, albumin, urea-N, total
lipids and GPT and, respectively.

CONCLUSION

From these results it could be concluded that
addition 0.5% of lemongrass or active dried yeast in
rabbit's diet mmproved digestion coefficients, growth
performance and dressing percentages.



10.

11.

12.

Am-Euras. J. Agric. & Environ. Sci., 7 (2): 179-187, 2010

REFERENCES

Extension Article, 2006. New dimension of medicinal
plants as animal feed. Pakistan Vet. I., 26(3): 144-148.
Malee, B, D. Petchply, S. Chyratch and
C. Sawangwong, 2000. Local Herb. Herb Research
Tnstitute, Department of Medical Science, Bangkok.
Omibala, Jane SI.T., 1999. Influence of essential o1l of
spices as feed additives on the performance data and
carcass composition in pig nutrition. Master’s thesis,
Institute of Animal Physiology and Ammal Nutrition.
Georg-August-University of Goettingen.

Isamel, A A. and M.D. Pierson, 1990. Inhibition of
germination outgrowth and vegetative growth of
Clostridium baturinum by spice oils. ] Feed
Protection, 53(9). 755-758.

Kymnakis, 3.C., V.K. Trloyianms, J. Vlemmas, K.
Sarris, A.C. Trinas, C. Alexopoulous and L.
Jansegers, 1999. The effect of probiotic LSP 122 on
the control of post-weamng diarthea syndrome of
piglet. Res. Vet. Sci. 67: 223-228.

Kritas, S.K. and R.B. Morrison, 2005. Evaluation of
probiotic as a substitute for antibiotic 1n a large pig
nursery. Vet. Rec. 156 447-448.

Castillo, C., I. Hern" andez, J. Méndez, P. Garcia-
partida, V. Pereira, P. Vgzquez M. Lopez-Alonso and
IL. Benedito, 2006. Effect of monensin and yeast
supplementation on blood acid-base balance in
finishing feedlot steers fed a lngh grain, high protein
diet. Anim. Seci., 82: 653-659.

Comitini, F., R. Ferretti, F. Clementi, I. Mannazzu and
M. Ciam, 2005. Interactions between Saccharomyces

cerevisice and malonic bacteria: preliminary
characterizations of a yeast proteinaceous
compounds active against Oenococcus oeni. J.

Appl. Microbiol., 99: 105-111.

Castagliulo, T, T. Lacant, S.T. Nikulassan and
C. Pothoulakis, 1996. Saccharomyces boulardii
proteases inhibits clostridium difficle toxin A effects
the rat elleum. Infect. Immun., 64 5225-5232.
Lemaresquier, H., 1987. Interaction between
strains  of  Saccharomyces  cerevisiae  from
champagne area and lactic acid bacteria. Lett. Appl.
Microbiol., 4; 91-94.

Dick, K.J., P.C. Molan and R. Eschenbruch, 1992.
The isolation from Saccharomyces cerevisiae of two
antibacterial proteins that mntubit malomc bacteria.
Vitis, 31: 105-116.

Williams, P.E.V. and C.J. Newbold, 1990. Rumen
probiosis: the effects of novel micro-orgamsms on
rumen fermentation and ruminant productivity.
In: W. Haresign and D.J.A. Cole, (eds.), Recent
Advances 1n  Animmal Nutritien. Butterworths,
London, UK, pp: 211-236.

186

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Lesmeister, K.E., A.J. Henrich and M.T. Gabler, 2004.
Effects of supplemental veast (Saccharomyces
cerevisiae) culture on rumen development, growth
characteristics and blood parameters in neonatal
dairy calves. I. Dairy Sci., 87: 1832-1839.

Stella, A.V., R. Paratte, 1.. Valnegri, G. Cigalino,
3. Soncmi, E. Chevaux, V. Dell’Otro and G. Savoetm,
2007. Effect of administration of live Saccharomyces
cerevisiae on milk production, milk composition,
blood metabolites and faecal flora in early lactating
dairy goats. Small Rumin. Res., 67: 7-13.

Erasmus, L.J., P.H. Robinsen, A. Ahmadi, R. Hinders
and I.E. Garrett, 2005. Influence of prepartum and
postpartum supplementation of a yeast culture and
monensin, or both, on ruminal fermentation and
performance of multiparous dairy cows. Anim. Feed
Sei. Technol., 122: 219-239.

Agarwal, N., D.N. Kamra, 1..C. Chaudhary, I. Agarwal,
A, Sahoo and N.N. Pathak, 2002, Microbial status
and rumen microbial enzyme profile of crossbred
calves fed on different microbial feed additives. Lett.
Appl. Microbiol., 34: 329-336.

Mahender, M., V.ILK. Prasad and G. V.N. Reddy, 2005.
Effect of yeast culture based complete feed diets on
the performance of lactating Murrah buffaloes. Indian
I Anim. Nut., 22: 173-176.

Kim, H.5., B.S. Aln, S.G. Chung, Y .H. Moon, .K. Ha,
LT Seo, B.H. Ahn and S.8. Lee, 2006. Effect of yeast
culture, fungal fermentation extract and non-ionic
surfactant on performance of Holstein cows
during transition period. Amm. Feed Sci. Technol,
126: 23-29.

Kawas, JR., R. Garcza-Castillo, F. Garza-Cazares,
H. Finbres-Durazo, E. Olivares-Sgenz, G. Hemandez-
Vidal and C.D. Lu, 2007. Effects of sodium
bicarbonate and yeast on productive performance
and carcass characteristics of light-weight lambs fed
finishing diets. Small Rumin. Res., 67: 157-163.
Tripathu, MK, S.A. Karim, O.H. Chaturved: and
D.1. Verma, 2008. Effect of different liquid cultures of
live yeast strams on performance, rumen fermentation
and microbial protein synthesis in lambs. J. Anim.
Physiol. Anim. Nutr., 92: 631-639.

Buts, I.P., N. De Keyser and I.. De Reademaeker,
1994, Saccharomyces boulardii enhances rat
intestinal enzyme expression by endoluminal release
of polyamines. Pediatr. Res., 36: 522-527.

N.R.C., 1977. National Research Council. Nutrient
requirements of rabbits, National Academy of
Science, Washington, D.C.

Blasco, A., I. Quhayaun and G. Masoscro, 1993.
Hormanization of criteria and terminology in rabbit
meat research. World Rabbits Sci., 1: 3-10.



24

25.

26.

27

28.

29.

30.

31.
32.

33.

34

35.

36.

37.

38.

39.

40.

Am-Euras. J. Agric. & Environ. Sci., 7 (2): 179-187, 2010

Armstrong, W.D. and C'W. Carr, 1964. Physiological
Chemistry: Laboratory directions 3: 75 Buger
Puplishing Co. Minneapolis, Minnesota, T.S.A.
Doumas, B., W.W. Wabson and H. Biggs, 1971.
Albumin standards and measurement of serum with
bromocrfsol green. Clin. Chem. Acta, 31: 87.
Ratilff, CR. and F. Hall, 1973. Laboratory Manual
Clinical Biochemistry. Scott and Memorial Hospital
Publication Office. Temple, TX.

Pisami, T., CP. Gebski and ET. Leary, 1995.
Accurate direct determination of low- density
lipoprotein, cholesterol Assay. Arch Pathol, Lab.
Med., 119: 1127,

Reitman, S. and S. Frankel, 1957. Calerimetric
determination of GOT and GPT activity. American J.
Clinical Pathol., 28: 56.

Trinder, P., 1969. Ann. Clin. Biochem., 6: 24.
Bartles, H., M. Bohmer and C. Heirli, 1972, Clin. Chem.
Acta, 37: 193,

Larsen, K., 1972. Clin. Chem. Acta, 41: 209.
Belfield, A. and D.M. Goldberg, 1971. Enzyme,
12: 561.

ADAC., 2000. Official Methods of Analysis, 17" ed.
Association of Official  Analytical Chemists,
Arlington, VA, TUSA.

Calsamiglia, S., M.D. Stem and J.L. Frinkins, 1995.
Effects of protein source on nitrogen metabolism in
continuous culture and intestinal digestion i vitro.
I. Anmim. Sei., 73: 1819.

Cheeke, P.R., 1987. Rabbit Feeding and Nutrition.
Academic Press.

SPSS, 1998. Statistical Package for Social Sciences,
Chicago, T].5.A.

Duncan, D.B., 1955. Multiple Rang and Multiple
F-Test Biometrics, 11: 1-42.

Cherdthong, A., P. Pakdee, S. Wanapat and
M. Wanapat, 2008. Manipulation of rumen ecology
by dietary lemongrass (Cymbopogon citratus Stapt.)
powder supplementation. Anim. Sci. 86: 3497-3503.
do1:10.2527/jas.2008-0885 © 2008 American Society of
Animal Science.

Gomaa, I.A., AH  Mochamed, T.A. Drazz,
A. AbdEl- Basit and AM. Abdou, 1998. Effect of
yeast culture (Saccharomyces) supplementation on
mntake, digestibility and lambs perfprmance. Egyptian
I, Amim. Prod. 35, Suppl. Issue. December, pp: 3-10.
Hanafy, MA., GM. Abdul-Aziz, HM. Saleh,
MMM. Mostafa and MM. Shaaban, 2009.
Effect of lemongrass (Cymbopogon Citratus) and
Rosemary (Rosmarims officinalis) as feed additives
on lambs performance. Egyptian J. Nutrition and
Feeds, 12(2): 297-307.

187

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

LE.SR., 2003. Institute of Environmental Studies
and Research. Use of black cumin and lemongrass
processing waste in rabbits feeding. J. Environ. Sci.
Ain Shams University, 6(1).

Tartrakoon, Wandee, Kattika Wuthijaree, Therdchai
Vearasilp and Udoter Meulen, 2003. Use of
lemongrass oil as feed additive in weanling pig diets.
Department of Animal Science, Faculty of
Agriculture, Chiang Mai University, Chiang Mai
50200, Thailand. E-mail: agitvrsl@chiangman.ac.th.
El-Manyalawi, MA., MRM. Ibrahim, Fatma
3. Ahmed and Walaa A. Salama, 2005.
Performance of growing rabbits fed diets containing
Geranium and Spearmint by-products. Egyptian J.
Rabbit Sei., 15(1): 13-26.

Abou-Sekken, M.S., A A, Fahmy and 5.5, Ahmed,
2008. Performance of growing rabbits fed diets
contaiming different levels of fennel and marjoram
waste under desert environmental conditions.
Egyptian J. Nutrition and Feeds, 11(1): 1-23.
Abou-Sekken, M.S. and A.S. Abd El-Hakim, 2006.
Effect of dietary Cotula Cinerea meal levels on
performance, digestibility, carcass traits and
microbial status of growing rabbits under desert
conditions. Egypt. Poult. Sci., 26(1T1): 1011-1029.
Ismail, F.S.A., 2004. Wheat screemuing by product in
growing rabbits diets. Egyptian J. Rabbit Sci.,
14(1): 65-79.

Abd El-Latif, S.A., Al Faten and AM.E. Kiaty,
2002. Effect of feeding dietary thyme, black cumin,
dianthus and fennel on productive and some
metabolic response of growing Japanese quail
Egypt. Poult. Sci., 22(11): 109.

Raghab, E.E., AF. Mehrez and A.E. Abdel-Khalek,
2003. Digestibility coefficients, blood parameters,
feed efficiency and growth performance of weaned
Friesian calves fed diet supplemented with Lacto-
Sace. Egyptian J. Nutrition and Feeds 6(Special
Tssue): 693-702.

Allison, 1.B., 1995. Biological evaluation of protein.
Physiology Rev., 35: 664.

Hillyer, EV. and KZE. Quesenberry, 1994
Ferrets, rabbits and rodents clinical medicine and
surgery. Basic Approach to Veterinary Care Rabbits,
pp: 165-166.

El-Medany, N.M., N A Hashem and F. Abdel-Azeem,
2008. Effect of incorporating dried carrot processing
waste mn growing rabbit diets. Egyptian J. Nutrition
and Feeds, 11(1); 25-37.



