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Influence of Canola Oi1l and Lysine Supplementation
Diets on Growth Performance and Fatty Acid
Composition of Meat in Broiler Chicks

Ali Kiani, Seyed Davod. Sharifi, Shokoufeh Ghazanfari

Abstract—A study was conducted to evaluate the effects of diets
containing different levels of lysine and canola oil on growth
performance and fatty acid composition of meat of broilers chicks.
240-day old Ross broiler chicks were used in a 3x2 factorial
arrangement with canola oil (1, 3, and 5%) and lysine (recommended,
and 25% more than recommended by Ross broiler manual) in
completely randomized design with four replicates and 10 birds per
each. The experimental diets were iso-caloric and iso-nitrogenous.
Feed intake and body weight gain were recorded at the end of starter
(10 d), grower (24 d) and finisher (42 d) periods, and feed conversion
ratio was calculated. The results showed that the weight gain of
chickens fed diets containing 5% canola oil were greater than those
of birds fed on other diets (P<0.05). The dietary lysine had significant
effect on feed intake and diets with 25% more than recommended,
increased feed intake significantly (P<0.05). The canola oilxlysine
interaction effects on performance were not significant. Among all
treatment birds, those fed diets containing 5% canola oil had the
highest meristic acid and oleic acid content in their meat. Broilers fed
diets containing 3 or 5% canola oil possessed the higher content of
linolenic acid and lower content of arachidonic acid in their meat
(P<0.05). The results of the present experiment indicated that the
diets containing canola oil (5%) and lysine at 25% higher than
requirement, improve the growth performance, carcass and breast
yield of broiler, and increase the accumulation of Omega-3 fatty
acids in breast meat.
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I. INTRODUCTION

HE idea of functional foods is a new frontier in nutritional

sciences and its concept stretches the borders of nutrition.
Classical nutrition focuses on meeting nutrient requirements
and their significance regarding diseases due to deficiency,
whereas functional food science emphasises on health-related
and physiological effects of foods, helping to reduce the risk
of chronic diseases. Thus, functional foods can be defined as
those containing specific nutrients and (or) non-nutrients that
provide a specific and beneficial physiological effect on
health, performance and/or well-being extending beyond the
provision of simple nutrients. In view of the above,
polyunsaturated fatty acids (PUFAs, n-6 and n-3) are the most
physiologically active or functional component of animal
origin. Among them, n-3 PUFA is the most important fatty
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acid (FA). Clinical studies have shown that the dietary n-3
FAs may reduce the risk of several chronic diseases including
cardiovascular disease and may have benefit in improvement
of immune response and reduction of the serum cholesterol
concentration [1]-[4].

Nowadays, chicken meat due to relatively low prices could
play an important role in human diets in most countries.
Moreover, from the economical and human health aspects,
carcasses weight and composition of broiler chickens are
receiving considerable attention in recent years. The FA
composition of meat products (especially, n-3 PUFA) is an
important parameter of the meat quality. Thus, there has been
increased recent interest in manipulating the FA composition
of meat. It has been already demonstrated that the poultry has
a peculiar capability of incorporating n-3 FAs in the internal
fat of meat and other tissues [5]-[8]. Crespo and Esteve-Garcia
[28] reported that the meat quality, FAs composition, and
concentration of several nutrients depend largely on diets
which fed to birds. Several studies have shown that FA
composition of broiler meat can be altered by changing in the
FA content of diet [5], [9]. Previous reports have indicated
that diets containing fish oil [10]-[12], canola oil [12], [13],
fish powder [14], [15] full-fat oil seeds [16], and flaxseed
influence the carcass FA composition. Canola oil has been
recognized for its low saturated and high content of
monounsaturated FAs. It is a good source of linolenic acid
(C18:3), an unsaturated FAs, that can be converted to longer
chain n-3 FAs [12].

Lysine is generally accepted as the second limiting amino
acid following the methionine in corn-soybean based diets,
and it is used as a reference amino acid in ideal amino acid
system [17], [18]. Previous studies showed that higher lysine
levels in diet resulted in better carcass and part yields [19].
Reference [20] reported a reduction in growth rate (45%),
pectoral (60%) and Sartorius (40%) muscles and, higher
protein degradation compared with protein synthesis in birds
fed on lysine- deficient diets. Also, lower abdominal fat and
higher breast and thigh yields were reported when broilers fed
on diets high in lysine [19], [21].

Breast meat constitutes around 30% of total broiler meat
and 50% of total edible protein and it is a valuable constituent
of human food. At the present time, there is an emphasis on
increasing breast meat production and decreasing the fat
content of the broiler chicken carcass [22], [23]. In this regard,
lysine is the most important amino acids that can affect the
breast meat yield of modern broilers.
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We hypothesized that increased dietary n-3 PUFA due to
canola oil supplementations may improve the growth rate and
FCR and may change FAs composition of broiler meat. We
were also interested at evaluating the effects of canola oil
inclusion to broiler diets containing higher levels of lysine on
n-3 FA deposition of meat and growth of broiler. Therefore,
this study aimed at evaluating the effects of canola oil
inclusion to broiler diets containing different levels of lysine
on performance, carcass traits, and FAs composition of meat.

II. MATERIALS AND METHODS

A.Birds Husbandry and Experimental Diets

A total of 240-day-old Ross 308 broiler chicks obtained
from a local hatchery were randomly allocated in 24 cage pens
(100 x 85 cm). Chickens were assigned to 1 of 6 dietary
treatments (four pen replicates; 10 chicks per) and increased
under environmentally controlled conditions taking after a
standard temperature regimen that gradually dropped from 32
to 24 °C by 0.5 °C daily and a 23L: 1D lighting program.
Every cage contained equivalent number of male and female
birds. Feed intake and live BW were recorded weekly on a per
cage basis, and feed consumption ratio (FCR) was then
calculated.

Dietary treatments were allocated to cages as 3 x 2 factorial
arrangements. The six experimental diets included a corn-
soybean meal basal diet, the basal diet supplemented with
three levels of canola oil (1, 3 and 5% diet), and two dietary
lysine levels [recommended by Ross 308 manual (1.44, 1.29
and 1.16 for starter, grower and finisher periods, respectively)
and 25% more than Ross recommendation (1.80, 1.61, and
1.45% for starter, grower and finisher periods, respectively)].
Diets were formulated to meet or exceed the nutritional
recommendations (Table I; Ross 308 manual). Birds were fed
with a starter diet from 0 to 10d followed by grower (11 to
24d) and finisher (25 to 42d) diets. Feed and water were
provided ad-libitum.

B. Carcass Yields and Organ Weights

At day 42, two birds, including one from each sex, per
treatment pen (n==8/treatment) were randomly selected, and
were individually weighed, and euthanized by cervical
dislocation. The abdominal cavity was opened, and the total
gastrointestinal tract was immediately exposed. Entire
intestinal tract, gizzard, liver, abdominal fat, legs and breast
meat weights were measured as percentages of respective live
BW. Weights of eviscerated carcasses, that the head, feet,
abdominal fat pad and viscera were primarily removed and
were also measured. Then, breast and thigh muscles of
chickens were removed and were weighed individually and
expressed as percentages of respective eviscerated carcasses.
16 samples per treatment of breast muscle were taken and
thigh and were stored at -20 °C until analysis.

C.Analysis

Four mixed sample per tissue were used for N and crude fat
determination. Intramuscular fat was extracted by following
the procedure described by [24]. For FA determination,

extracted lipids were esterified with a mixture of boron
trifluoride, hexane, and methanol [25]. Methylated FAs were
measured by gas chromatography, with Shimadzu GC-14A
gas chromatograph (Kyoto, Japan), equipped with a
ART.2560 fused silica capillary column (length 100 m;
internal diameter 0.25 mm, film thickness 0.20 um) and a
flame-ionization detector.

D.Statistical Analysis

All data were subjected to ANOVA using the General
Linear Models Procedure of SAS software [26]. Treatment
means were analyzed by the Duncan’s multiple-range test, and
statistical differences declared which p Value was considered
significant at p < 0.05. Lysine (L or H levels) diets had the
better BW gain during the starter, grower, and overall rearing
periods. Also, birds fed with 1% canola oil and low lysine
diets, had the low live BW and higher FCR during finisher
period. Highest BW gain and live BW at the end of the rearing
period were belonging to birds fed with 5% canola oil + L
level lysine. Moreover, highest BW gain was recorded at
starter, grower, finisher, and overall rearing period in birds fed
with 3, 3 or 5, 3 or 5 and 5% canola oil diets, respectively.
High lysine diets positively affected BW gain and feed intake
(during starter), and FCR (during grower period) when
compared with low lysine diets.

III. RESULTS

A.Birds’ Performance and Carcass Characteristics

The effects of the body weight gain and feed conversion
ratio (FCR), dietary treatments on feed intake are presented in
Table II. Dietary effects on feed intake during starter, grower,
and overall rearing period were not significant (P>0.05), but 3
or 5% canola oil and lysine (L or H level) diets interacted
positively to significantly increase feed intake during the
finisher period (24-42 d) in contrast to broilers fed diet
containing 1% canola oil diet + L or H lysine content. In this
study, 1% canola diet negatively affected feed intake when
compared with 3 or 5% canola diets during the finisher and
overall rearing periods.

Among all treatment birds, those fed with 3 or 5% canola
oil + lysine (L or H levels) diets had the better BW gain during
the starter, grower and overall rearing periods. Also, Birds fed
1% canola oil and low lysine diets, had the low live BW and
higher FCR during finisher period.

There was no canola oil level x lysine level interactive
effects on the carcass yield, and the relative weights of internal
organs (total gut, abdominal fat and liver) and carcass
components (Table III). Nevertheless, birds fed on 5% canola
oil and high lysine diets, had heavier breast compared to the
others treatments.

No significant effect of dietary lysine was observed on the
internal organs, carcass yield, and carcass components.
However, the percentage of the breast and abdominal fat
tended to be higher and lower, respectively, in birds fed on
high lysine diets.
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The birds that received the diet containing 5% canola oil  fat, than those fed on diets containing 1% canola oil (P<0.05).
represent a higher percentage of breast and lower abdominal

TABLE I
INGREDIENT (%) AND NUTRIENT COMPOSITION OF EXPERIMENTAL DIETS (AS-FED)'
Starter (0-10 d) Grower (11-24 d) Finisher (25-42)
Canola oil (%) 1 3 5 1 3 5 1 3 5

Lysine1 L H L H L H L H L H L H L H L H L H
Corn 585 60 53.8 53.6 475 47.7 612 61.6 55 553 489 49.1 69.1 693 63 63.1 56.8 569
Soybean meal 352 34 358 365 37.8 31.7 33 323 345 335 359 348 264 258 277 27.1 289 284

Canola oil 1 1 3 3 5 5 1 1 3 3 5 5 1 1 3 3 5 5
Opyster shell 125 1.2 1.2 126 125 125 12 135 12 125 124 125 16 18 14 14 28 28

DCP 1.8 19 19 192 193 195 195 19 19 191 191 195 11 1.1 12 12 19 2
Premix’ 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05
Salt 02 02 02 02 02 02 02 02 02 02 02 02 02 02 02 02 02 02
DL- Methionine - - - - - - - - - - - - 055 046 044 056 047 047
HCI-Lysine 034 038 032 04 035 04 038 04 031 039 04 039 02 04 014 04 0.1 037
Inert? - - 034 29 58 6 06 0015 3.6 445 65 74 - - 33 37 62 67

Chemical composition
AMEn (keal’kg)* 2900 2900 2900 2900 2900 2900 3000 3000 3000 3000 3000 3000 3100 3100 3100 3100 3100 3100
Crude Protein 21 21 21 21 21 21 20 20 20 20 20 20 18 18 18 18 18 18
Linoleic acid 138 135 149 144 159 153 130 136 138 132 144 141 124 120 131 124 143 136

Calcium 1.05 1.05 105 1.05 1.05 1.05 09 09 09 09 09 09 085 085 085 0.85 0.85 0.85
Lysine 143 1.78 143 1.78 143 1.78 124 155 124 155 124 155 1.09 136 1.09 136 1.09 136
Methionine 0.51 0.51 0.51 0.51 051 051 045 045 045 045 045 045 041 041 041 041 041 041
Met + Cys 1.07 1.07 1.07 1.07 1.07 1.07 095 095 095 095 095 095 0.86 0.86 0.86 0.86 0.86 0.86

'L: Dietary lysine levels recommended by Ross 308 manual, H: Dietary lysine levels 25%more than Ross recommendation.

*Mineral and Vitamin premix provided by Razak Co., Iran, and presented: vitamin A, 11,000.0 IU; vitamin D3, 2,000.0 IU; vitamin E, 18.0 IU; vitamin K,
4.0 mg; thiamine, 1.8 mg; vitamin Bi2, 0.015 mg; riboflavin, 6.6 mg; calcium pantothenic acid, 12.0 mg; niacin, 30.0 mg; pyridoxine, 2.9 mg; folic acid, 1.0
mg; choline, 260.0 mg; zinc, 33.8 mg; iron, 100.0 mg; manganese, 64.5 mg; copper, 8.0 mg; iodine, 1.9 mg; selenium, 0.25 mg, per kilogram of diet

“Inert filler were used to catch 100% in diet formulations.

SAMEn: Nitrogen-corrected apparent metabolisable energy provide

TABLE I
EFFECT OF DIFFERENT LEVELS OF CANOLA OIL AND LYSINE IN DIETS (%) ON BROILER CHICKS PERFORMANCE (0-42 D OF AGE)'
Body weight gain (g/bird) Feed intake (g/bird) Feed conversion 40-d

Items 5
0-10d 11-24d 25-42d 0-42d 0-10d 11-24d 25-42d 0-42d 0-10d 11-24d 25-42d 0-42d LBW(g)’

Canola oil (%) x Lys?
L 13.12  42.6° 54.3%  41.7¢ 19.0 80.7 95.4¢ 76.3 1.45 1.89 1.77 1.83¢ 1776¢

1

H 139 428" 59.6° 44.1°  20.6 78.6  103.8° 722 1.48 1.84 1.74 1.62° 1922°
3 L 13.8 457"  69.6° 49.3° 18.5 793 1184 824 1.34 1.75 1.70 1.67° 2213
H 15.6 50.7°  76.4°  49.3* 210 80.8  124.1° 849 1.34 1.60 1.63 1.72° 2224*
5 L 13.5 57.5% 755 525 20.0 80.5 122.9* 84.6 1.51 1.70 1.63 1.61° 2329*
H

14.6 513 70.1° 50.7* 219 81.6 119.1* 86.1 1.50 1.60 1.71 1.69° 2186*
Pooled SEM 0.48 3.90 458 1.28 1.85 4.66 4.59 308 0145 0.112 0.131 0.071 98.04
Main effects
Canola oil (%)

1 13.5¢  42.3° 56.9° 42.9¢ 19.8 79.3 99.6° 74.2° 1.46 1.86* 1.75 1.73 1849°
3 14.7* 48.1* 72.9°  49.3° 19.8 80.9 121.3*  83.7* 1.34 1.67° 1.66 1.70 2218*
5 14.1° 49.2* 72.8* 51.6* 21.2 81.9 121.0*0 85.3* 1.51 1.64° 1.66 1.65 2257*
Pooled SEM 0.24 1.95 2.29 0.64 0.93 2.33 2.30 1.54 0.730 0.056 0.066 0.035 49.02
Lys?
L 13.5° 453 66.5 47.9 19.3° 80.2 112.2 81.1 1.43 1.78* 1.70 1.70 2106
H 14.7* 48.3 68.7 48.0 21.2% 80.3 115.7 81.0 1.44 1.68° 1.69 1.68 2111
Pooled SEM 0.34 2.76 3.24 0.91 1.31 3.29 3.25 2.18 0.102 0.079 0.093 0.050 69.30
P Value
Lys? 0.0001 0.0773 0.2440 0.7132 0.0256 0.9346 0.0830 0.9652 0.8994 0.0439 0.9153 0.5210 0.9054

Canola oil 0.0003 0.0064 0.0001 0.0001 0.2394 0.8277 0.0001 0.0001 0.0901 0.0017 0.3479 0.1040 0.0001
Canola oil x Lys?> 0.1317 0.0439 0.0316 0.0130 0.8204 0.7110 0.0390 0.0939 0.9233 0.6996 0.5470 0.0015 0.0287
**Means within same column with different superscript letters are significantly different (P< 0.05).
'Data are means of 4 observations per diet.
’L: Dietary lysine levels recommended by Ross 308 manual, H: Dietary lysine levels 25%more than Ross recommendation.
SLive body weight
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B. Chemical Composition and FAs Profile of Meat

The results for chemical composition and FAs profile of
breast meat are presented in Table IV. The crude protein (CP)
in breast was highest in birds fed on 5% canola oil and high
lysine diet (P<0.05). In contrast, in birds receiving 1% canola
oil and low lysine diet, the CP content of breast meat was
lower when compared to birds fed the other diets (P<0.05).
There were no interaction effects between canola oil and
lysine on ether extract content of breast meat. However, the
EE and CP in breast meat increased by increasing levels of
dietary canola oil (P<0.05). On the other hand, high lysine
diets significantly reduced EE and increased the CP in breast
meat (P<0.05).

The results indicated that the amount of cl8:1 was
significantly higher in the birds that were fed by 5% canola oil
(P <0.05). The chickens which received diets containing 25%
more than recommended had the highest amount of ¢18:3 and
c20:3, but it was not significant. Those which received diets
containing more than 4% lysine had the highest amount of ¢20
(p<0/05). Lysine levels had no significant effects on other
measured FAs.

In the present experiment, the consumption of diets
containing 5% canola oil increased the amount of oleic acid in
meat significantly but did not have significant effects on other
FAs measured.

The interaction effects of canola oil and lysine acid on the
FA profile have been shown in Table IV. The results of the
present experiment indicated that levels of canola oil and
lysine acid had negative (opposite) effects on the amount of
arachidonic acid. That is, increase in the amount of canola oil
led to decrease in the amount of arachidonic acid, while
increase in the amount of lysine levels in the diet enhanced the
amount of arachidonic acid in chicken meat.

Interaction between dietary canola oil level and lysine
shows best effect in canola 0il=3% with lysine= 25% more
than recommended level on weight gain in finisher. But, in
total daily weight gain canola 0il=5%  with
Lysine=recommended level had best effect.

IV. DiscussioN

In the present experiment, increase in the amount of canola
oil in the diet was accompanied by increase in the amount of
CP in chicken meat. Reference [23] indicated that there was
no significant difference in the amount of CP of meat when
levels of the diet were augmented. Reference [27] showed that
with reduction in the proportion of essential FAs to unessential
FAs, the amount of retained nitrogen in broiler chicks
decreased. With an increase in the amount of lysine, the
amount of CP increased too, a finding that is consistent with
the results obtained by other researchers [28].

The results of the present experiment indicated that canola
oil levels influenced the amount of meat fat and that higher
amounts of canola oil in the diet were accompanied by higher
amounts of meat fat. Reference [10] showed reported that
addition of 2.5% fish oil to the diet, compared to 1.25% fish
oil, led to an increase in the total amount of meat FAs in

broiler chicks. Reference [5] showed reported no significant
difference in the amount of reserved fat in leg and breast of
broiler chicks as a result of addition of different plant oils (flax
oil, olive oil, and sun flower oil).

In the current study, an increase in lysine levels in the diet
resulted in a decrease in the amount of meat fat. Reference
[29] carried out an experiment on three lysine levels, but
contrary to the results of the current study, they did not find
any significant difference in the amount of meat fat in male
and female chickens as a result of increasing lysine levels.

Reference [28] indicated that increase in plant oils (olive
oil, cotton seed oil, and sun flower oil) led to an increase in the
amount of oleic acid of broiler chicks. Reference [28] showed
that the use of olive oil in diets resulted in the reservation of
more Omega-3 FAs in breast meat, tibia meat (leg meat) and
abdominal fat compared to cotton seed oil, and sun flower oil.
Reference [30] reported that the use of fish oil at 2% level,
compared to other levels (0%, 1%, 3%, 4%, and 5%) leads to
an increase in the amount of oleic acid in breast meat.
Reference [13] indicated that the use of canola oil at 2% level
in diets, compared to 0% and 4% levels, exerted significant
changes on the amount of linoleic acid in breast meat. It did
not, though, change the other FAs measured in significant
ways. Reference [11] reported that the use of olive oil,
compared to corn oil, cotton oil, fish oil, sun flower oil, and
slaughterhouse waste oil, led to the reservation of more
unsaturated FAs with a double bond in the meat of broiler
chicks.

In the present experiment, the effect of lysine levels on the
amount of arachidonic acid was statistically significant
(P<0.05). To date, reports on the effects of lysine levels on the
FA profile have not been documented. Although met
supplementation at twice the NRC recommendation increased
AA in birds with dietary n-6/n-3 PUFA ratio of 5.5, it
decreased AA in birds with n-6/n-3 PUFA ratio of 1.5.
Reference [31] has shown that supplementation of methionine
increased n-6 PUFA in different tissues of rat and chicken.
Reference [31] has also explained increasing of n-6 PUFA in
different tissues of rat and chicken by role of methionine in
increasing A6- and A5-desaturase activity. However, regarding
the reduction of AA in birds fed with methionine
supplemented is the preferred substrate [23], [32] with an n-
6/n-3 PUFA ratio of 1.5 and twice. However, [22] showed that
increase in the amount of lysine in the diet decreased the
amount of carcass fat (abdominal fat) in a way that, when 56
years old, the chickens receiving 1.24% lysine in their diet put
on 0.19-gram weight of daily fat more compared to those
chickens receiving only 0.87% lysine in their diet.

The interaction effects of canola oil and lysine acid on the
FA profile have been shown in Table IV. The results of the
present experiment indicated that levels of canola oil and
lysine acid had negative (opposite) effects on the amount of
arachidonic acid. That is, increase in the amount of canola oil
led to decrease in the amount of arachidonic acid while
increase in the amount of lysine levels in the diet enhanced the
amount of arachidonic acid in chicken meat. References [13],
[32] demonstrated that increase in the amount of canola oil in
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the diet decreased the amount of arachidonic acid in meat, a
finding which is consistent with the findings of the current
study. It was found that, among five sources of
polyunsaturated oils (soybean, canola, sunflower, linseed, and
fish), only canola and fish oil reduced the content of fat in the
thigh meat. In the breast meat, fat content was reduced by
sunflower oil, whereas it was elevated by linseed oil. These
observations could be explained by differences in FAs
deposited preferentially in each type of meat. What is more,
canola and fish oil fed to broilers reduced the content of
saturated and polyunsaturated (mainly n-6) FAs in the thigh
meat, with fish oil increasing the content of C22:6 in this cut.
Consequently, the ratio of n-6 to n-3 was reduced in the thigh
meat [4]. In contrast, the use of soybean oil increased
saturated and PUFA (mainly n-6) content in the thigh meat.
However, it has also been indicated that the above changes, in
relative proportions of FAs in broiler carcass, may reduce the
susceptibility of lipids to oxidation, thus increasing their
oxidative stability [10]. Third, although the total sum of
PUFAs remained unchanged, the content of essential
individual n-6 (e.g. C20:4, C22:4) and n-3 (e.g. C22:5, C22:6)
FAs was decreased. These negative effects were probably
associated with inhibitory action of CLA isomers on A9-
desaturase activity [16], thus explaining the observed low
proportion of MUFAs (mainly C18:1n-9) in the modified
carcass. In the same line, a decrease in concentrations of n-6
and n-3 FAs could have been caused by inhibition of A6-
desaturase, involved in desaturation of linoleic and a-linolenic
acid to their long-chain derivatives [11].

A more recent study by [30] demonstrated that the weight
gain was higher in broilers fed with diets containing 1.5% and
3% fish oil compared with control group without fish oil and
6% fish oil. Therefore, the results of the current study together
with [10], [11] suggest that the effect of n-3 PUFA enrichment
is dose-dependent, in that low levels of dietary fish oil are
more efficient than high levels in improving broiler growth
rate and FCR. This phenomenon may be explained by the role
of n-3 PUFA in reducing catabolic response induced by
immune stimulation [14]. Reference [30] demonstrated that
improvements in performance parameters may also be due to
superior digestibility of unsaturated FA compared with the
saturated type.

25% more than recommended level of lysine had better
effect on final body weight, daily weight gain, and feed intake
of broiler chickens in total rearing period (but it was not
significant). A possible explanation for these results is that the
modern broilers may have higher demands for essential amino
acids, particularly lysine. The present commercial broilers are
substantially different from the broilers in the last decades due
to genetic selection [33]. Evidently, the average growth rate
during 35d has increased from 30 g/d in 1950 to 51.5 g/d in
2009 [34]. Therefore, [35] recommendations for amino acid
requirement may not meet the requirements of the present
modern broilers. Moreover, broilers in current commercial
systems are normally exposed to a combination of adverse
environmental stress and disease that enhance their nutrient
requirements [36].

TABLE III
EFFECT OF DIFFERENT LEVELS OF DIETARY CANOLA OIL AND LYSINE(%) ON CARCASS YIELD', RELATIVE WEIGHTS OF INTERNAL ORGANS' AND CARCASS
COMPONENTS? (%) AT 42D

Items Carcass yield Total tract Abdominal fat Liver Leg Breast
Canola oil *Lys?
1 R 70.71 11.57 2.56 2.53 29.53 31.99
H 70.29 10.85 2.32 2.46 28.96 32.03
3 R 71.67 12.59 2.23 2.62 29.54 31.08
H 69.89 12.40 2.11 2.38 30.55 33.09
5 R 69.39 12.34 1.86 2.56 31.22 33.50
H 66.12 10.34 2.02 2.40 31.16 35.32
Pooled SEM 4.775 1.553 0.560 0.469 0.009 0.015
Main effects
Canola oil (%)
1 70.27 11.27 2.58* 2.46 29.96 31.64°
3 70.74 12.24 2.12° 2.58 30.30 32.12°
5 67.86 11.71 1.94° 2.59 31.28 34.56
Pooled SEM 2.387 0.776 0.280 0.234 0.005 0.009
Lys
L 70.59 12.17 2.21 2.57 30.10 32.19
H 68.77 11.20 2.15 2.41 30.22 33.48
Pooled SEM 3.376 1.098 0.396 0.332 0.007 0.012
P Value
Lys 0.1956 0.0712 0.5064 0.2707  0.1666 0.2250
Canola oil 0.1560 0.2260 0.0073 0.9521  0.1971 0.0040
Canola oil x Lys 0.7020 0.5010 0.4991 0.6037  0.3841 0.7043

@) Means within same column with different superscript letters are significantly different (P< 0.05).

"Weights are expressed as percentages of live BW.
*Weights are expressed as percentages of carcass weight.

3L: Dietary lysine levels recommended by Ross 308 manual, H: Dietary lysine levels 25% more than Ross recommendation.

“Data are means of 8 observations per diet.
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Interaction between dietary canola oil level and lysine
shows best effect in canola 0il=3% with lysine= 25%more
than recommended level on weight gain in finisher. But, in
total daily weight gain canola 0il=5%  with
lysine=recommended level had best effect.

Many reports [4], [6], [15], [30] have shown that while
increases in dietary fat resulted in improvement in growth rate
and efficiency of food conversion, carcass measurements
indicate an increase in fat content and a decrease in lean
contents.

The dietary lysine at 25% more than recommended,
increased the percent of breast, but it is not significant. On
balance, the data support the original hypothesis that essential
amino acids at levels higher than those required for maximum
growth rate will improve meat yield. This result is in
agreement with a recent study, [23], in which it was reported

that increasing lysine in the grower diet increased cooked
breast meat yield. However, in another recent study, [29]
found no difference in broiler meat yield when diets were
supplemented with methionine and lysine. In this experiment
effect of lysine level on leg/carcass percent in total period was
not significant but birds fed diets with The dietary lysine at 25
%more than recommended, increased the percent of
leg/carcass. Lysine levels in the pectoral muscle is higher than
thigh muscle and Probably higher breast muscle growth due to
more lysine level of food, is the subsequence of this [19].
Lysine is an essential amino acid in protein synthesis. This
amino acid participates rarely in metabolic reactions and Are
mainly protein structure of carcass of birds. Pectoral muscle
comprises 30% of the total corpus and 60% of the total protein
found in this muscle. This has led to more extensive research
in this area in recent years [17].

TABLE IV
EFFECT OF DIFFERENT LEVELS OF DIETARY CANOLA OIL AND LYSINE ON CRUDE PROTEIN, ETHER EXTRACT AND FAS CONTENTS OF BREAST MEAT OF BROILER
CHICKS'
FA profile (% Total FA in meat
Ttems CP(%)* EE(%)’ profile (%) @

C18:0 CI18:1 C18:2

C18:3 C20:3  C18:0 Ci18:1 C18:2 C18:3  C20:3

Canola oil x Lys*
R 72.43¢ 3.58 5.18 30.78 14.65%

H 74.86% 6.25 5.30 3028  11.47*
3 R 77.00¢ 7.25 7.11 33.46 14.02°
H 83.80° 8.00 6.49 3142 12.98®
5 R 84.68° 10.16 7.40 35.70 10.37¢
H 93.81* 11.83 5.97 35.18 10.84°
Pooled SEM 1.51 0.020 0.962 1.880 1.070
Main effects
Canola oil (% )
1 73.59¢ 5.13¢ 524 30.53°  13.06*
3 88.66* 7.61° 6.80°  32.44°  13.50°
5 83.15%  10.94° 6.69°  35.44*  10.61°
Pooled SEM 0.075 0.010 0.481 0.942 0.537
Lys
L 78.03° 8.69* 6.57 33.32 13.02°
H 84.16* 7.00° 5.92 32.29 11.77°
Pooled SEM 1.07 0.014 0.680 1.332 0.759
Lys 0.0001  0.0001 0.1283 0.2086 0.0196
Canola oil 0.0001  0.0001 0.0118 0.0008 0.0003
Canolaoil x Lys ~ 0.0055 0.0613 03071 0.6580 0.0170

1.88¢ 5.01 1.12 6.69 3.17 0.4 1.22
3.71° 5.00 2.55 7.64 2.31 0.87 1.73
5.62° 2.42 2.35 14.96 4.88 1.35 1.27
6.13% 2.79 2.81 9.83 3.58 2.38 1.94
6.81° 1.94 8.66 20.54 5.08 1.89 0.73
6.31° 1.97 2.05 30.83 10.84 1.81 1.76

0.793 1.037 5.253 6.797 3.108 1.578 1.279

2.80° 5.01* 2.15 7.89°¢ 2.70° 0.87° 1.64
5.87° 2.61° 3.52 15.02° 3.93® 2.45° 1.50
6.56" 1.96° 5.44 27.70° 6.99° 2.14%® 1.04
0.396 0.518 2.476 3.204 1.390 0.743 0.603

4.77 3.13 4.88 17.08 4.98 1.57 1.14°
5.38 3.25 3.18 18.90 6.49 1.95 2.29*
0.560 0.733 3.915 5.066 2.198 1.052 0.852
P Value
0.0850 0.7657 0.8182 0.6235 0.1290 0.5686  0.0223
>0.0001  0.0002 0.3412  0.0001 0.0221 0.0458  0.4063
0.0372 0.9233  0.2940 0.5045 0.2690 0.6644  0.9437

@) Means within same column with different superscript letters are significantly different (P< 0.05).

'Data are means of 8 observations per diet.
’Crude proteins based on dry matter of meat
3Ether extract based on dry matter of meat

“L: Dietary lysine levels recommended by Ross 308 manual, H: Dietary lysine levels 25% more than Ross recommendation.

Many researchers have reported increased pectoral muscle
on the effect of lysine [17], [23]. An increasing muscle mass
with no increase in growth suggests a decrease in fat content
and an anticipated improvement in feed efficiency. Since a
breast meat response to lysine was demonstrated while a feed
conversion response was not, it is apparent that feed
conversion is a cruder measurement of response than meat
yield. The response of breast meat yield to methionine and
lysine suggests a possible economic benefit. The results
indicate that an extra 15-20 g (about 1.3%) of breast meat per

bird can be obtained by increasing dietary lysine by 25% over
recommended level. This roughly corresponds to an extra 2-4
g of lysine intake per bird. Whether or not such a nutritional
regime is economically feasible depends in part on the relative
value of breast meat and the cost of the amino acids.
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