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Abstract

The omega-3 fatty acid docosahexaenoic acid was first discovered in microalgae. The food chain of marine
animals and its possible use in animal feed to boost docosahexaenoic acid (DHA) levels in animal-based meals.
This research set out to learn more about the outcomes of supplementing with a high-DHA algal meal made
from Schizochytrium species. Fatty acid (FA) profiles of subcutaneous adipose tissue (SAT), per renal adipose
tissue (PAT), and skirt muscle (SM) on growth, carcass features, wool output, and dietary fat sources in
Canadian Arcott lambs. All forty-four lambs were randomly assigned to one of two diet groups. To simulate the
effects of flax oil and barley grain, DHA-G was added to a polluted, barley-based finishing diet at 0%, 1%, 2%,
and 3% DM. Daily records were kept of both Orts and feed deliveries. Each of their day's quantity of orts plus
grain delivery was tracked. The lambs were weighed once a week, and when they reached their final weight,
they were butchered. Composition of the human organism and ruminal fluids are related to the function of the
liver. At the time of slaughter, weights were taken and documented. Mid-side sections had been sheared on day
zero and the day before the massacre to evaluate wool output. Wool density, fibber diameter, and staple length
were measured with the use of dye bands. At slaughter, fatty tissues and SM samples were collected for FA
profiling. They suggest that DHA-G may be effectively incorporated at levels up to 3% DM in the diets of
growing lambs, with the potential to enhance carcasses, includes and the FA profile of adipose tissue and
strength.

Keywords: Subcutaneous Adipose Tissue (SAT), Fatty Acid (FA), Skirt Muscle (SM), per renal adipose tissue
(PAT), Docosahexaenoic Acid (DHA)

Introduction

Lamb meat is appreciated in certain regions, such as the eastern Mediterranean, but it has
gained a poor reputation for its nutritional quality. This is largely because it is thought to
have extreme saturating fatty acid (FA) content, varying amounts of tram’s fats, and low
quantities of omega-3 polyunsaturated fatty acid (1). Lamb is becoming more popular
worldwide since it is a great provider of various essential nutrients. The latest practice in
intense sheep production, though, is to feed the animals a lot of grains and accumulates which
raises the proportion of saturated fatty acids and lowers the amount of polyunsaturated fatty
acids (PUFAs) in lamb meat (2). The impacts of aquatic algae in the solid feeds of the diet
that affect lambs' subcutaneous FA profile have been documented in earlier research. The
current study set out to determine whether RGR could help feed lambs who were raised
intensely to produce meat with higher amounts of eicosapentaenoic acid (EPA) and
docosahexaenoic acid (DHA) (3). Substantial diets that include red meat with high amounts
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of saturated and low omega-3 polyunsaturated fatty acid contents have been related to an
increased risk of central nervous system problems, cardiac conditions, and malignant tumors
(4). The client's impression of any animal product is slightly affected by the FA composition
of beef, which is linked to an increase in the prevalence of cardiac illnesses and
atherosclerotic (5).

The lamb meat quality is significantly influenced by the fat content in addition to the
structure of deposits of fatty tissue. Additionally, it supplies energy and important fatty acids
to people's diets, aids in the absorption of lip-soluble vitamins, and considerably improves the
technical and sensory quality of the meat (6). Additionally, pair of double bonds is present in
omega-3 polyunsaturated fatty acids, with the first double bond occurring on the element
carbon that is second form the methyl terminal of the molecules (7). Omega-3 fatty acid
fortifying techniques include adding flour germ oil fluids and encapsulated cod liver oil algae
to functional beef patties (8). Lamb, the driver alongside meat and beef, is one of the world's
primary meat categories, rendering sheep farming a significant economic activity in many
nations. Sheep are raised mostly for their wool and meat (9). Much earlier research has yet
been on the effects of supplementation on monogastric animals, with scant attention paid to
the impact of supplementing on antioxidant levels and animal products cow welfare (10).
Adding red clover grain to the lambs' high-concentrate completing rations boosted the
animals' growth rates. Feed efficiency in sheep lambs was increased by 25% when the
supplement biochanin A was introduced through red clover grass, leading to increased
growth with decreased feed consumption (11). Considerable improvements in impacted the
amount of omega-3 fatty acids with long chains and meat gentleness, suggesting that isn't an
accurate indicator of juiciness, taste, or healthy claimable fatty acids. More study is needed to
confirm this, unfortunately (12). Purifying grape seed condensed tannins up to 400 mg/kg
diet increased antioxidant levels without affecting development outcome and fatty acid
composition (13).

Along with an effort to through genetic enhance meat-eating quality traits in lambs, although
they are still conscious, this research has provided novel insights into the shared genetic
control of the fat melting point, intramuscular fat content, and health-beneficial omega-3
long-chain fatty acid composition attributes (14). Consistent with the basis, the two diets
preserved comparable levels of high-quality and rich acid characteristics in the meat (15).
Produced plant stems retain their beneficial long-chain polyunsaturated fatty acids, making
them a useful addition to diets (16). Feeding 10 or 20 percent desiccated plant material to a
feedlot meal increased the feed efficiency of Moghani lambs. Reduced capillary both
creatinine and levels in lambs provided 10 and 20% Azolla dietary supplements, respectively,
indicated greater usage of nutrients for carcass formation (17). Both growth performance and
wool quality were unaffected by supplementing dual-purpose prime lambs with pellets
containing up to 5% canola or flaxseed oil. Adding 5% canola oil to the shells also boosted
CG growth (18). Depending on the caloric composition of the dish, supplementing lamb with
algae may efficiently raise docosahexaenoic acid (DHA) and eicosapentaenoic acid (EPA)
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levels in tissue and organs. Additionally, sheep under the intensive production system
benefited from algal supplementation, which reduced the metabolic problem brought on
through feeding (19). The addition of canola oil enhanced the red intensity and the water-
holding capacity (WHC) of the meat, suggesting that it might be used as a method to improve
the gastronomy qualities of lamb (20).

Materials and Methods
The Alberta Scientific Centre Animal Care Committee accepted procedure 1135 from the The
Canadian Animal Welfare Council, which ensured that all lambs were treated humanely.

Animals, Feeding, and Sampling

We measured the weight of Forty-four Alcott ewes and rams from Canada were analyzed.
The participants were randomly assigned to one of four diet groups. The lambs resided in
separate quarters with straw bedding. Grains a pellet with algal feed were utilized to fatten up
the animals for slaughter. At 0%, 1%, or 3% DM, it changed their diet to include linseed oil
and barley. Table (1) depicts the Ingredients and chemical composition of diets.

Table (1): Ingredients and chemical composition of diets

Item DHA-G,! % DM
0 | 1 | 2 | 3

Ingredients, %
Oat hulls 10.0 10.0 10.0 10.0
Beet molasses 2.50 2.50 2.50 2.50
Calcium carbonate 1.80 1.80 1.80 1.80
DHA-G 0.00 1.00 2.00 3.00
Feed pellet binder 0.50 0.50 0.50 0.50
Barley steamrolled 46.32 45.67 45.00 44.37
Beet pulp 9.0 9.0 9.0 9.0
Alfalfa hay (fine chop) 27.5 27.5 215 215

Flax oil 1.05 0.70 0.37 0.00
Sheep mineral? 1.30 1.30 1.30 1.30
Vitamins A, D, and E3 0.025 0.025 0.025 0.025
Chemical composition, % DM
PDF 23.0+x142 28.5+0.54 27.3x0.79 28.1+£1.26
Ether extract 6.1 +0.02 6.3+0.54 6.3+0.51 6.5+0.08
Ash 9.4+0.34 8.9+0.01 8.6+0.21 8.3+0.38
CP 13.0+0.35 13.2+0.50 13.4+0.73 13.0+0.70
ADF 19.3+0.94 19.7+0.96 20.3+1.18 19.8 +0.46
NFC* 443 £1.37 43.1+£0.31 44.0+1.60 43.9+1.24

DHA-Gold is manufactured in enormous stainless steel fermentation containers at a US
facility with FDA approval as a long-term, ocean-contaminant-free source of DHA (21). An
Isolipidic remedy has been established under the Short Ruminant Nutritional System and is
fibrous. The lambs received a 14-day adaptation period during which they were fed diets
containing 0%, 0.25%, 0.50%, 0.75% DM, and 3% DHA-G, respectively. The study lasted
from the middle of December through the beginning of April, and experimental diets were
provided daily at 0900 h.
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Feed Intake and Gain

Subsequently, for a whole week, Orts were gathered and weighed to compute weekly and
records of available feed were maintained. The each lamb per day was determined by
summing up their weekly consumption and dividing the total by 7. Feeding was evaluated for
DM content. Average daily gain (ADG) was calculated by taking the total weight gained
during the trial and dividing it by the total number of participant days. Feed the proportion
between ADG was used to determine the converter.

Slaughter and Tissue Sample Collection

The lambs have been slaughtered in two batches at a live weight of = 45kg inside a
commercial slaughterhouse. There were almost as many lambs in each treatment in both
groups. SAT and PAT were harvested within 5 minutes after exsanguinations, along with 5
grams of muscle SM. They originated for each lamb as a whole after collection instances
have been kept at 80 degrees Celsius after being frozen in liquid nitrogen until FA profiles
could be created. Possibly investigated into the ruminal pH was measured using a pH meter
just after the animals had been killed and measured by cutting into the rumen at 39 degrees
Celsius. Shoulder, loin, and hind leg muscle scores were determined to evaluate the overall
muscularity of the lamb carcass. Carcass grades for lamb and mutton in Canada are
determined by the Rules, quality is achieved when the average muscle score is more than 2.6,
and at least two of the five muscle categories have ratings of 2.0 or above (22). The rating
denotes top-notch muscle development, tender, meat is pink or light crimson in color, with
firm, white fat on both the outside and inside. Worth of the dead animal was determined by
multiplying the lamb's slaughter price and then dividing that number by an index value. A
trained worker at the slaughterhouse assigned an index value to each lamb that reflected its
muscle scores and body wall thickness; Increasing index values were indicative of more
valuable carcasses. By dividing the total worth of the carcass by the number of healthcare
professionals, we may get its price per kilogram. The fat, however, was eliminated after just
four or five hours. To preserve the lipids for subsequent methylation and FA testing, they
were frozen at -20 degrees Celsius after being cleaned with ether. Similar to tissue samples,
dietary instances could be valuable, were crushed until they passed weighted into filter paper
bags after passing through a one millimetre sieve, and then extracted using diethyl ether for at
least 4 hours.

Methylation and Determination of Fatty Acids

The test tubes were these were warmed to 50 degrees Celsius in a water bath, then purged
with nitrogen and combined in a vortex mixer. After adding one millilitre of carbon
trifluoride, the lines were heated in a 50°C bath for 10 minutes. After the tubes had cooled, 5
mL of water and 2 mL of hexane were added. After letting samples rest for 10 minutes, the
top layer was removed and transferred to a gas chromatography vial that had been cleansed
with nitrogen to determine FA. A gas chromatograph was used to determine the concentration
of fatty acid methyl esters (FAME). Combining the SP-2560 ignited ionization detector
silicon capillaries column are attached (23). After 5 minutes at 55 degrees Celsius, the oven's
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temperature was raised by 15 degrees Celsius per minute to 155 degrees Celsius, kept for 56
minutes, then increased by 10 degrees Celsius per minute to 240 degrees Celsius, and finally
let to stand for 15 minutes. As the transport medium, a proton was utilized.

Wool Samples and Measurements

The sheep had around 100 square centimetres of its left side shaved using clips at the start of
the therapy session; clippers were used to shave a 100-square-centimeter area off the animal's
left flank. Simultaneously, a 5-centimeter dye band Schwarzkopf has dye for hair was
massaged into the middle of each lamb's right side. The Schwarzkopf hair dye cream was
activated by mixing it with the accelerator before use, and then an extremely fine line was
applied to the scalp's surface. Although the investigation's data was analyzed, cutters were
utilized for cutting strip the cloth of its midsection patch and its pigment bands was separated
from the remainder of the wool and placed in plastic bags for further examination (24). The
total wool weight was calculated by weighing wool fibers taken from the midsection of the
garment, which then put in nylon filter bags. The specimens were then cleaned with steaming
water in a machine to wash them. Scrubbers it with cold water many times to get rid of filth
and wool grease, and then dried it in a 110°C furnace for a period of four hours. Clean wool
weight was determined by reweighing the samples at a relative humidity of 65%. The ratio of
pure wool weight to greasy fleece weight was then used to estimate wool production.

Methodologies of wool fibber diameter, the quantity of fibbers™ >° HM - comfort factor, and

more were analyzed by Revering Wool Investigators. The hot weighing method was used to
determine the weight of each sample.

Chemical Analysis of Feed

Each sample was analyzed chemically twice, and the CV between the two procedures
equalled. The animal feeds specimens' quantity of dry matter was determined after being
dried in an oven at 55 degrees Celsius for 48 hours. The outcomes were analyzed using a
Fibber Analyzer levels after ground samples were filtered via a 1-mm screen. The tests made
use of both heat-stable -amylase and sodium sulphide. Found in the leftover ashes during the
beneficiation process. After 2 hours of oxidation in a muffle furnace at 600°C, the ash content
was measured ball grinding was used to reduce feed samples to powder for CP analysis (25).
The content of hydrogen was calculated using a flash combustion technique, gas
chromatography, and thermal conductivity measurement. Recovery using methyl ether as the
solvent, similar to how lipids are extracted, was used to calculate ethyl ether extract (EE).
The formula for determining was NFC = -100. Samples were pulverized and then dried at
100 degrees Celsius to determine quantitative DM degrees celsius for two hours.

Statistical Analysis

The procedural combined function in SAS was used to conduct a randomized design analysis
of feed productivity, ADG, and dried particle absorption. Utilizing interventions for a fixed
term, lambs contained inside were treated as a random variable, and weeks as an intermittent

120



REDVET - Revista electrénica de Veterinaria - ISSN 1695-7504 LR D‘q""""‘
Vol 24, No. 1 (2923). N S . -
http://www.veterinaria.org Vet
Article Received: 05 January 2023; Revised: 10 March 2023; Accepted: 25 March 2023

measure; we used the to compare means across time for repeated-measures analysis, the
covariance structure with the lowest information requirement readings was compound
symmetrical. The degree of freedom was modified using the Ken ward-Roger option, and the
technique was used to estimate the variance components. Linear, quadratic, and cubic
responses to increasing DHA content in diet DM were tested using orthogonal polynomial
comparisons. An approach identical to the one described above was used to assess wool,
carcass traits, and FA data, except include week as a repeated variable. As a covariate, initial
sheep weight was not significant. Being otherwise stated, treatment effects were considered
to be statistical.

Results and discussion
Dietary Chemical Composition and Fatty Acid Profiles

The chemical makeup of the four diets was comparable, displaying the profile of dietary FA.
The presence of docosahexaenoic acid and higher levels of DHA-G in the diet was associated
with a lower risk of DM. Although the dietary EPA level rose incrementally, it was
numerically greater with 2% than 3% DHA-G.

Intake and Animal Production Performance

The researchers found no alteration in average daily DMI throughout the trial, and there was
no variation in initial body weight among diets. Lambs were intentionally murdered at 45 kg
to acquire the carcass weight necessary for satisfying market demands. Consequently, there
was no difference in the final BW. In previous research, DHA-G given at a dose comparable
to the present study decreased DMI by 10% in nursing Dairy cows. Microalgae of the same
strain of the meals, including algal cells, a din flagellate of the group of Dinophyceae, were
provided to Suffolk-cross spring lambs. Individuals were provided with a significantly larger
dose; it's still apparent the reason findings were inconsistent (26). Essentially the detection of
ant oxidative, antimicrobial, or cytotoxic compounds in the marine algae ingested in these
experiments have not been identified; a build-up considered a natural predatory defence
system that varies depending on the stage of plant development.

Table (2): Fatty acid profile of dietary treatments (n = 4)

Composition, | DHA-G,1 % DM

0/100g total
fatty acid
methyl ester

0 1 2 3
16:0 11.84 14.03 17.37 19.59
18:0 3.02 2.74 2.15 1.78
18:2 29.58 43 24.26 34.46
18:3 27.05 12.83 12.58 10.79
20:5n-3 0.26 0.17 0.67 0.32
22:6 n-3 0.22 4.46 11.72 15.02
MUFA 24.68 20.78 14.98 18.73
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PUFA 58.89 59.87 49.44 55.37
SFA 16.42 19.36 35.61 25.92
UFA4 83.58 80.65 64.39 74.09

When the algae were picked may affect the amount of toxins present and how they are broken
down in the stomach. The lambs provided algae alone or combined with omega-3 fatty acids,
or a protected linseed and soybean supplement did not differ in heated corpse pounds,
covering leg and shoulders musculature ratings.
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Figure (1): Total fatty acid methyl ester

There observed no variations in carcass quality while feeding lambs up to 10 percent fish
meal. Protection of the Present Study's Body Walls According to the outcomes of feeding 3
percent DM to The Suffolk region lambs of the fishing meal had thicker abdominal walls and
heavier carcasses.

Table (3): Effects of increasing concentrations of DHA-Gold in the diet on growing Canadian Arcott lamb

performance

Parameter DHA-G* Content % DM P-value

0 1 2 3 Sem Treatment Lin Q Cub
Initial BW, kg 19.2 19.3 19.1 20.1 1.1 0.93 064 |0.83 |0.76
Final BW, kg 43 46.2 44.4 45 2.02 0.76 0.66 | 0.58 | 0.43
DMI, g/d 994 1114 1118 | 1114 54.7 0.36 0.15 | 0.29 | 0.67
ADGg 184.8 | 206.6 1945 | 194.1 11.67 | 0.64 079 038 |04
G: F,g LW3 gain/g 0.18 0.19 0.16 0.18 0.046 | 0.39 055 |0.81 |0.11
DMI
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Figure (2): Parameter and p-value

The scientists suggest that fish meal has a higher proportion of criminally undegradable
protein than plant protein, which may explain the observed difference crude protein
consumption was measured in this research.

Table (4): Effects of increasing concentrations of DHA-Gold on carcass characteristics of Canadian Arcott

lambs

Parameter DHA- 1 Content % DM P-value

0 1 2 3 Sem Treatmen | Lin Q Cub

t

Hot carcass weight kg 22.3 245 | 235 |232 0.69 0.19 0.58 0.08 | 0.22
Dressing % 509 |[513 |51 51.1 0.88 1.00 0.97 092 | 0.87
Body wall thickness, 3 16.2 21.3 18.7 17.3 1.17 0.03 0.78 0.02 0.11
mm
Leg 273 |[3.09 |3.09 |283 0.13 0.12 0.65 0.02 | 0.88
Back 3 318 |326 |292 0.10 0.07 0.69 0.03 | 0.45
Shoulder 337 |334 |343 |3.37 0.14 0.97 0.9 094 |07
Carcass value $/kg5 7.88 724 | 774 | 7.66 0.29 0.49 0.87 0.38 | 0.23
Liver weight, kg 068 |0.78 |0.94 |1.02 0.03 <0.001 0.001 0.78 | 051
Ruminal pH 6.23 |6.05 |6.21 |6.28 0.12 0.70 0.64 0.39 | 0.55
Rumen weight, kg 5.72 545 |58 5.27 0.24 0.43 0.39 0.6 0.18
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Figure (3): Parameter and p-value
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Table 2 depicts the Fatty acid profile of dietary treatments and table 3 Effects of increasing
concentrations of DHA-Gold in the diet on growing Canadian Arcott lamb performance, and
table 4 Effects of increasing concentrations of DHA-Gold on carcass characteristics of
Canadian Arcott lambs. Represent the figure 1 total fatty acid methyl ester and figure 2&3
Parameter and p-value.

Fatty Acid Profiles of Subcutaneous and per renal Adipose Tissues and Skirt Muscle

This can be seen shown in overall SFA concentrations in SAT and PAT did not alter despite a
rise in dietary DHA-G contents. Treatment did not affect the average lipid levels in SM. The
overall amount of SFA in SM dropped as DHA-G levels increased. Saturation fatty acid
concentration tended to rise in SAT instead, but this increase was not statistically significant,
and the SFA: PUFA ratio remained unchanged. Saturated rich acid concentration grew in
SAT instead, but this increase was not statistically significant, and the SFA: PUFA ratio
remained unchanged. There were no discernible modifications in the levels of PUFA among
SM or PAT. They increased ruminal MUFA and PUFA while decreasing ruminal SFA in the
diet provided to nursing dairy cows. DHA supplementation of up to 3% DM in vitro
enhanced SFA and MUFA but lowered total unsaturated fatty acid levels in ruminal flow
(27). According to previous research, the fat depot has a role in how much long chain n-3 FA
from fish oil is incorporated into ruminant tissues. Compared to triglycerides in adipose tissue
or muscle, phospholipids, and milk fat are the preferred incorporation sites for the long-chain
FA DHA and EPA. Although they failed to distinguish between neutral lipids and
phospholipids in the present investigation, we did find that both fat cells incorporated EPA
and DHA to a larger extent than muscles. Although a study's inability to differentiate between
neutral lipids and phospholipids, the finding that both fat cells assimilated EPA and DHA to a
greater amount than exercise suggest that neutral lipids may be involved (28). Considering
the increase in contents whenever DHA-G was added to the diet, the total amount of n-3 fatty
acids in all tissues increased linearly and quadratic ally. Due to the low levels of bio
hydrogenation of long chain n-3 FA in the rumen of sheep, their incorporation into adipose
tissues and skeletal muscle is thought to be a response to increased levels of DHA in the diet,
which is believed to be the dominant species responsible for FA bio hydrogenation. In
addition, the authors speculate that the presence of double bonds in unsaturated FA may
disturb the lipid bilayer structure of the FA molecule or may increase the time needed for full
bio hydrogenation, both of which reduce the FA's beneficial effects (29). Animals managed
to better digest these FA in the rumen and absorb them into their tissues. The amount of these
fatty acids in connective tissue has only been evaluated at the time of slaughter; hence the
impact of DHA-G supplementation on muscle growth is unknown. Therefore, it would be
beneficial to explore whether the supplementation period could be shortened or whether
supplementation could be provided at a specific stage of growth to achieve similar or possibly
enhanced tissue formation. Absolute 18:1 Trans FA also rose with increasing DHA-G in both
fat tissues, suggesting a similar switch in bio hydrogenation occurred during the present
investigation. Moreover, the concentration of CLA isomer compounds in the ruminal fluid
has been demonstrated to differ significantly without impacting each of the tissues tested, and
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during mid-lactation diets contained 4.3% DHA-G Moos generated from Holstein-Friesian
animals.

Wool Production

Supplementing with DHA-G did not affect wool productivity or quality. Additionally,
feeding Anglican lambs fish meals did not affect their wool yield. Resources are probably
allocated more heavily to body development than wool growth in lambs raised for size (30).
Similarly, DMI has a major impact on wool growth, which suggests that the present study's
uniform DMI might be to blame for the absence of an effect on wool growth and quality.

Conclusions

Adding DHA-G to the diets of completing Canadian Arcott lambs had little effect on
productivity or feed consumption. Supplementation, however, led to higher levels of EPA
and DHA in SAT and PAT in addition to SM, lending credence to our original speculation
that microalgae's incorporation into growing lamb diets might affect the animal's FA
composition. DHA-G also decreased the n-6: n-3 ratio by increasing the overall n-3
concentration of all tissue types. Animals fed a 3% DM supplement had greater
concentrations of DHA and EPA in their SM. Lamb contained great DHA-G that a 100 g
providing could provide 21.4% of the RDA for humans. In contrast, the control only offered
2.6%, implying that marine algae supplementation in the diet could assist us in connecting
things every day. DHA and EPA needs.
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