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Effects of Emulsified Vitamins on Broiler Performance
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Abstract: Three hundred day-old Ross strain chicks with average live weight of 59 g were used to measure the
effects of multivitamins emulsion on broiler chick’s performance. The chicks randomly assigned into 12
replicates and each replicate consists of 25 chicks with equal number of males and females. Three dietary
treatments  were  prepared.  Birds  equally  divided  into  3  groups  (C,  T1  and  T2).  Each  group  had  100 birds
(50 males and 50 females) in four replicates (pens) and assigned to one of three dietary treatments in a
completely randomized block design experiment. The control group (C) given only the prescribed feeds.
Whereas, two test groups (T1 and T2) offered two multivitamins emulsion “V1” and “V2” through drinking
water, respectively. The multivitamins offered in days 1 and 2 (first 48 hours) and following each vaccination,
for  a  period  of  another  48  hours.  Feed  and  water  provided  ad  libitum.  The  results  showed  that  the
V1 multivitamin (P<0.05) increased weight gain significantly during starter, grower and finisher periods and
significantly (P<0.05), affected feed intake during finishing period, but did not have significant effect on feed
intake during starter and grower periods. From stand statistical point of statistically view, there were no
significant differences in feed conversion ratios during grower and finisher periods between all groups.
However, during whole production period, feed conversion ratio for birds that received V1 was significantly
(P<0.05) better than birds received V2. The results of this experiment showed that proper ratios of the fat-soluble
vitamins and the combination of the four (A, D, E and C), as a vitamin emulsion positively affect broiler chick’s
performance.
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INTRODUCTION vitamins are deficient, no increase in the other nutrients

Broilers are fast growing special chickens reared for to occur. Vitamins in poultry feeds have two origins; they
meat and reach between 1.4-2.2 kg from 6-8 weeks [1]. The are natural components of the ingredients used to make
most important part of raising chickens is feeding. the diet and they can add in concentrated form as a
Feeding makes up the major cost of production and good supplement [2].
nutrition reflected in the bird’s performance and its The natural vitamin contents of diets can vary
products. The most convenient way of feeding chickens considerably depending upon ingredients composition.
is with balanced ration, whether the birds confined Natural variation in the content of a particular feedstuff
indoors or allowed to range outdoors. Most diets contain with region, season and processing conditions, is also
corn for energy, soybean meal for protein and vitamin and likely to occur. Thus, optimum vitamin compositions can
mineral supplements. vary widely, depending upon the main dietary ingredients

In recent years, researchers have made significant used in different parts of the world.
advances in understanding the importance of vitamin Natural dietary contents rarely provide the intakes
adequacy to sound poultry nutrition. Vitamins are that thought to be need by birds to meet their normal
involved in all the biological functions that allow an requirements and to provide a margin of safety to meet
animal to use energy and protein for maintenance, growth, extra metabolic demands imposed by stresses and other
health, feed conversion and reproduction. If one or more factors. A number of previous researchers have studied

will overcome the deficiency and permit these functions
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the influence of dietary vitamin levels on production indigestion), [4]. The objective of this experiment was to
performance of broilers, but great differences exist in the find the effects of emulsified vitamins on performance of
results [3]. Optimum vitamin allowances vary with the Ross broilers chickens.
operation’s production goals and with other factors that
influence the vitamin requirements of animals under MATERIALS AND METHODS
commercial production conditions. These include animal
genetics, physiological makeup, nutritional and health Three hundred day-old Ross strain chicks with
status, stress levels, vitamin stability and bioavailability average live weight of 59 g used to evaluate the effects of
and feed management. multivitamins emulsion on broiler chick’s performance.

Diets normally supplement with multivitamin mixtures. The chicks randomly assigned into 12 replicates of 25
These vitamins manufacture by different chemical and chicks each having equaled number of males and females.
fermentation techniques. Supplemental vitamins are then Three dietary treatments were prepared. Birds equally
need to contain margins of safety to make sure the bird’s divided into  3  groups (C, T1 and T2). Each group had
intake dose indeed meet desired levels. Stress increases 100 birds (50 males and 50 females) in four replicates
an animal’s vitamin requirements in several ways. Like (pens) and assigned to one of three dietary treatments in
anything else that reduces total feed intake, stress a completely randomized block design experiment. The
increases the vitamin concentrations needed per unit of control group (C) given only the prescribed feeds.
feed to meet the animals' vitamin requirements. In Whereas, two test groups (T1 and T2) offered two
addition, stress shifts metabolic nutrient requirements and multivitamins emulsion “V1” and “V2” through drinking
can make a theoretically adequate ration inadequate. water, respectively. Diets formulated according to [4] for

Whether or not animals undergo significant stress 1-21 days (starter), 22-42 days (grower) and 43-49 days
with its various immunosuppressive effects, vitamin (finisher) periods (Table 1). The compositions of the two
adequacy plays a key role in the ability to mount an vitamins emulsion additives presented in Table 2. Feed
effective response to disease. Synthetic vitamins are and water provided ad libitum.
usually highly stable, but possible losses may occur prior
to consumption by the bird. The main losses occur
because of high temperatures and pressures during feed
processing (especially extrusion, expansion and pelleting).
Losses can also occur during storage of processed feed.
Losses under the conditions specified are generally about
25-30% for most vitamins, though vitamin K losses were
much higher (65%). The likely losses of individual
vitamins during stages of feed preparation and storage
must be taking into account prior to consumption. Losses
from preparation processes can substantially overcome if
vitamins add in liquid form to diets after processing.
However, liquid vitamins would also lack the specific
protections used for solid products and so might be less
stable during storage. Different manufactures produce
vitamins and vitamin products by various methods and to
different specifications. It is therefore unlikely that all
products for a particular vitamin will have the same
stability. A vitamin emulsion could have considerable
advantages compared to the biological availability of
those produced in the conventional formulation. By
emulsifying, the vitamins become minute micro-particles,
which transport directly through the small bowel wall via
lymph. This corpuscular-lymphatic absorption is thus
ensuring a fast availability of vitamins (also in diseased
states due to nutrition along with fat absorption and

Table 1: Ingredients and nutrient contents of experimental diets

Feed

---------------------------------------------------

Ingredients (kg/ton) Starter Grower Finisher

Maize 555.0 674.0 628.0

Soybean 227.0 270.0 350.0

Wheat bran - - 14.4

Barley - - 100.0

Fish meal 10.0 10.0 -

Fatty acids 30.0 5.8 9.0

De Calcium Phosphate 12.3 11.0 8.5

Sea shell meal 16.8 18.0 16.5

Vitamins 5.0 5.0 5.0

Dl-methionine 2.0 1.1 1.0

L-lysine 0.6 1.8 1.4

Nutrients:

Metabolizable Energy (Kcal/kg) 2950.00 2930.00 2900.0

Crude protein (%) 21.20 18.40 16.50

Calcium (%) 0.92 0.90 0.80

Phosphorus (%) 0.41 0.38 0.30

Sodium (%) 0.17 0.16 0.16

Crude fiber (%) 3.80 3.40 3.50

Methionine (%) 0.50 0.40 0.35

L-lysine (%) 1.10 1.00 0.85

Methionine + Cystein (%) 0.83 0.64 0.61
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Table 2: Contents of the additives

V1 V2

Vitamin A 50.000.000 IU/l = 50.000 IU/ml Vitamin A 12.000.000 IU/l = 12.000 IU/ml

Vitamin D3 100.000 IU/l = 100 IU/ml Vitamin D3 200.000 IU/l = 100 IU/ml

Vitamin E 50.000 mg/l = 50 mg/ml Vitamin E 50.000 mg/l = 50 mg/ml

Vitamin C 50.000 mg/l = 50 mg/ml Vitamin K3 3.000 mg/l = 3 mg/ml

Vitamin B1 4.000 mg/l = 4 mg/ml

Vitamin B2 5.000 mg/l = 5 mg/ml

Vitamin B6 4.000 mg/l = 4 mg/ml

Vitamin B12 30.000 ìg /l = 30 ìg/ml

Nicotinamide 20.000 mg/l = 20 mg/ml

Cl-Pantothenate 10.000 mg/l = 10 mg/ml

Biotin 80.000 ìg/l = 80 ìg/ml

The   multivitamins    offered    in   days   1   and 2 RESULTS
(first 48 hours) and following each vaccination, for a
period of another 48 hours. The chicks vaccinated at five Means of body weights, feed intakes and feed
different times against Newcastle disease (B1 at 8 d. and conversion ratios presented in Table 3. The results
Lasota at 17 d.), Bronchitis disease at 11 d. and Gumboro indicate that birds fed on experimental diet 1 during all
disease at 13 and 27 d. of age. For the birds of treatment starter, grower and finisher periods gained significantly
1, ten ml (10 ml/100 chicks) of V1 added to their daily (P<0.05) more than controls and birds fed on diet 2. The
drinking water, whereas for the birds of treatment 2, 0.5 ml multivitamin V1 significantly (P<0.05) affected intake
of V2 added to each litter of their drinking water (0.5 ml/l). during finishing period, but does not have significant

Body weight and feed consumption measured at the effect on feed intake during starter and grower periods.
end of starter (21 d.), grower (43 d.) and finisher (49 d.) During whole production period, feed intake also not
periods. Feed conversion calculated by dividing feed affected by adding multivitamins to the diets. Birds fed on
consumption by body weight gain. Production Index (PI) starter diet 1 significantly, (P<0.05) had lower feed
as an economic indicates calculated for all treatments by conversion ratio compared to birds in C and T2 groups.
the following equation: There were no statistically significant differences in feed

PI = [(Weight gain * Survival percentage) between all groups. However, during whole production
/(Production period * Feed conversion ratio)]/10 period, feed conversion for birds fed on diet 1 was

All data statistically analyzed by ANOVA using the whereas there were no statistically significant differences
general linear model procedures (5). between birds in C group with birds fed on diets 1 and 2.

conversion ratios during grower and finisher periods

significantly (P<0.05) better than birds fed on diet 2,

Table 3: Effects of emulsified vitamins on body weight gain, feed intake and feed conversion ratio in broiler chicks1

Measurement

----------------------------------------------------------------------------------------------------------------------------------------------------------------

Body weight gain (g) Feed intake (g) Feed Conversion Ratio (FCR)

----------------------------------------------- ------------------------------------------------- -------------------------------------------

Treatment Feed 1 2 3 1 2 3 1 2 3

Starter 509 545 535 768 754 803 1.50 1.38 1.50a b ab a b b

Grower 790 845 810 2109 2227 2264 2.67 2.64 2.80a b ab

Finisher 322 382 350 790 902 860 2.40 2.36 2.46a b ab b a ab

Total 1621 1772 1695 3668 3884 3928 2.26 2.19 2.32a b ab ab a b

Means of 4 pens per treatment with 25 chicks in each. Means with different superscripts in a row differ statistically (P<0.05)1 a-b
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Table 4: Mortality rate and production index in all treatments

Treatment
----------------------------------------------------------
1 2 3

Mortality rate (%) 6 4 5
Production Index (PI) 137.6 158.5 141.6a b ab

Means with different superscripts in a row differ statistically (P<0.05).a-b

There were no significant differences in mortality rates
between treatments. The Production Index for the birds in
treatment 1 was significantly (P<0.05) better than birds in
C group, whereas there was no statistically significant
difference between birds in treatment 1 and 2 and between
birds in C group and treatment 2 (Table 4).

DISCUSSION

In the first half of the 20  century, pastures, otherth

forages, distillers soluble or brewer’s grain, fermentation
products, meat, milk and fish byproducts depended on as
sources of vitamins. It has been known for hundreds of
years that certain diseases are associated with certain
diets. However, it was only in the early years of the 20th

century that the specific compounds, now known as
vitamins, which could prevent these effects in man and
animals identified.

However, it must emphasized that most modern
poultry diets are well balanced and supplemented with all
vitamins so obvious and severe problems associated with
deficiency are now rare. Although, a number of
circumstances are existed in which marginal deficiencies
occur and their effects may be difficult to identify.
Emulsifying the vitamins supplements is a convenient and
effective way for improving intake of important vitamins
at particular times of increased demand. Studies have
demonstrated that very high dietary levels of vitamin A
and E negatively affect broiler chick performance
especially at marginal dietary levels of vitamin D3 [6, 7, 8].
They suggested that vitamin A and E might antagonize
vitamin D3. Most workers agree on the existence of the
nutritional relationship of dietary vitamins A, E and D3.

A better understanding of the relationship is
especially important as it relates to feed mixing. Feed
mixing mistakes in the addition or deletion of the proper
amounts of fat-soluble vitamins could create a dietary
condition of vitamin imbalance. Results of [8] experiments
indicated that a mixing error that would add a marginal
level of dietary vitamin D3 to the diet of broiler chicks
would have affects, especially on bone quality and that
adding excess vitamin A or vitamin E would further
antagonize the problem. It has been suggested that excess

vitamin E, like other fat-soluble vitamins, must be
considered potentially toxic [9]. Feeding practical levels of
vitamins can prevent toxic effects.

Any situation in which one fat-soluble vitamin may
feed to birds at something other than normal levels could
be a possible problem depending on the dietary level of
the other fat-soluble vitamins. It has been suggested that
losses from heating and mixing process could be
substantially overcome if vitamins are added in liquid form
to diets after processing [10]. Pelleting (heat, moisture,
pressure, abrasion and re-dox reactions) cause losses in
vitamins A, D, K, C and thiamin but maybe beneficial for
niacin and biotin. In recent years, feed manufacturers
have increased pelleting temperatures to control
salmonella and increase digestibility, which increases
vitamin degradation [11]. Extrusion is the most aggressive
process against vitamins due to the high temperature
(107-135 C°), pressure (400-1000 PSI) and moisture (30%).

Transformation of fat-soluble or poorly soluble
vitamin into water-soluble could have positive effects on
providing higher absorption and bioavailability. It has
been shown that supplementation of vitamin C increased
bioavailability and its content in bone, plasma and liver of
broiler chickens [12]. They also concluded that
supplementation of vitamin C was beneficial to improve
growth performance in broilers. Suitable carriers could
increase absorption of liquid vitamins. The results of this
experiment show that proper ratios of the fat-soluble
vitamins and the combination of the four (A, D, E and C),
as a vitamin emulsion positively affect broiler chick’s
performance.
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