RESEARCH ARTICLE
Effect of Dietary Supplementation of Choline from Different

Sources on Performance and Economics of Commercial

Broiler Chicken

Arman S. Ghasura®, Fulabhai P. Savaliya®*, Rais M. Rajpura®, Atul B. Patel?, Nikesh J. Bhagora®, Nishant M. Patel®

ABSTRACT

An experiment was conducted to investigate the effect of dietary supplementation of choline from different sources on the performance
and economics of commercial broiler chicken. Day old broiler chicks (Vencobb, n=216) were randomly distributed into nine experimental
groups with four replicates of six birds each. The experimental groups (T, to T,) were fed with diet containing choline chloride 60%
@ 1000 g/ton, 750 g/ton, and 500 g/ton feed in T1 (Control), T2, and T3 ration. Similarly, herbal choline @ 1000 g/ton, 750 g/ton and
500 g/ton feed was giveninT, 5 sration and phosphatidylcholine @ 1000 g/ton 750 g/ton and 500 g/ton feed-in T, ¢ gration, respectively.
The trial was carried out in deep litter pen for 42 days. During the whole experiment, the mortality pattern of the birds was within the
permissible limits and revealed no adverse effects of feeding choline from different sources in diet. The study results indicated that
the supplementation of choline chloride 60% @1000 g/ton feed (Control group) showed higher body weight and body weight gain
compared to other rations. Total feed consumption and feed conversion ratio of birds fed with treatment rations supplemented with
different choline sources were at par among the rations. The return over feed cost was highest in broilers fed a diet with choline chloride

60 % @ 1000 g/ton feed.
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INTRODUCTION

holine, which mainly occurs as phospholipids and has

been re-discovered as vitamin B,, plays a crucial role
in a number of biological functions for poultry. Choline
is a solid and hygroscopic alkaline chemical, aminoethyl
alcohol with three methyl groups called 2-hydroxyethyl
trimethylammonium. Choline is an important factor in
producing and maintaining cell membranes and organelles,
such as mitochondria and microsomes, and in bone cartilage
maturity. It is an essential neurotransmitter (Ferguson et
al., 2004) that helps the transmission of nerve impulse and
participates in the formation of acetylcholine. Choline is also
very essential for fat metabolism and referred as lipotropic
agent, promote the flow of fat and bile to and from the liver
which reduces an undesired build-up of fatin the liver (fatty
liver) and also promotes its transport as a lecithin, or enhances
its use in the liver itself (Wen et al., 2014). Choline is an active
donor of labile methyl group in the synthesis of betaine
from homocysteine and in many methylation reactions. The
nutrients choline, betaine, and methionine are often beneficial
in enhancing liver function and detoxification reactions.

Choline is present in food as free choline or in complex
forms like phosphocholine, glycerophosphocholine,
sphingomyeline, or phosphatidylcholine. Phosphatidylcholine
is responsible for removing lipids from the liver in the body
as they are essential for the synthesis of very-low-density
lipoproteins (VLDL), that carry fat to the tissues on the
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periphery. Herbal choline is a complement of herbal poultry
food containing selected herbs that are rich in natural choline
and in stable and highly bioavailable conjugated choline.
They also have small amounts of methionine, betaine,
and chromium traces. These small amounts of methionine
and betaine provide methyl groups readily accessible for
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the methylation reactions needed by the system. Herbal
choline has a stronger physiological impact to optimise
energy absorption and the use of nutrients to avoid energy
transformation into lipids and to avoid fatty liver syndromes
(Koujalagi et al., 2018). In view of the above fact, the present
study was conducted to investigate the effect of dietary
supplementation of choline from different sources on
performance and economics of commercial broiler chicken.

MATERIALS AND METHODS

The study was undertaken to investigate the effect of choline
from different sources on the performance of commercial
broiler chicken (Vencobb). The experiment was carried out
on 216 straight run day-old commercial broiler chicks of a
single hatch. The chicks were randomly distributed to nine
treatments, consisting of 24 chicks in each treatment. Each
treatment consisted of four replicates with six chicks per
replicate. The brooding and rearing of chicks were carried
outin a deep litter system using standard management and
health care practices. The experiment was conducted for
a period of six weeks. Nine treatment diets (T, to T,) were
prepared and offered ad libitum to each respective treatment
group as starter and finisher mash. The nine treatments
were: T, (Control) diet with choline chloride 60% @1000 g/
ton feed, T, diet with choline chloride 60% @ 750 g/ton feed,
T, diet with choline chloride 60% @ 500 g/ton feed, T, diet
with herbal choline @ 1000 g/ton feed, T diet with herbal
choline @ 750 g/ton feed, T, diet with herbal choline @ 500
g/ton feed, T, diet with phosphatidylcholine @ 1000 g/ton
feed, Tgdiet with phosphatidylcholine @ 750 g/ton feed and
T, diet with phosphatidylcholine @ 500 g/ton feed.

Weekly body weight of the individual bird was recorded
in the morning hours before feeding with the help of digital
weighing balance at day old age (BW,), at 1°* (BW,), ond (BW,),
34 (BW,), 4™ (BW,), 5™ (BW,) and 6 (BW,) weeks of age.
Weekly body weight gain was calculated by subtracting the
live body weight of the previous week from that of the current
week and recorded in grams. Data regarding feed intake was
calculated on a weekly basis. FCR was calculated by dividing
the feed intake by weight gain. Livability was calculated based
on recorded mortality that occurred during different stages.

The economics of each treatment group was calculated
replicate-wise after the end of the experiment as a return
over feed cost (ROFC). ROFC was calculated as per formula
considering the selling price of birds as Rs. 80/per kilogram
live weight and the actual cost of different treatment diets.
The data were analyzed using a completely randomized
design as per Snedecor and Cochran (1994). Means of
replicates under each treatment were considered for analysis.

ResuLts AND Discussion

The mean body weights (g) at different ages, i.e., BW,, BW,,
BW,, BW,;, BW,, BW; and BW; are presented in Table 1. At
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the end of 379, 4™, 51" & 6" week of age, dietary treatments
T, (Control, Choline chloride 60% @ 1000 g/ton) showed
significantly (p <0.05) higher body weight (i.e., 758.17 +
20.9,1299.38 + 26.85, 1838.38 + 31.50 and 2452.60 + 44.40 g,
respectively) compared to other dietary treatments. Whereas
significantly (p <0.05) lower body weight was observed in
the group of the birds fed with T, (phosphatidylcholine @
500 g/ton) diet. The body weight was found to be gradually
increased with increased level of choline from different
sources, except herbal choline (Ty), where lower level was
beneficial. The present finding was in close agreement with
the results of Fouladi et al. (2008), Kathirvelan et al. (2013),
and Igwe et al. (2015).

The weekly body weight gains (g), body weight gain
during the pre-starter phase (BWG,_,), starter phase
(BWG,_,), finisher phase (BWG,_) and overall experimental
period (BWG,_¢) are presented in Table 2. The BWG differed
significantly in birds fed with different rations during
2", 3" and 4™ week of age, as well as during pre-starter,
finisher phase and overall of 6 weeks period. At the end
of the experiment, dietary treatments T, (Control) showed
significantly (p <0.05) higher body weight gain (2406.14 +
44 g) as compared to other dietary treatments. Whereas,
lowest body weight gain was observed in the group of
birds fed with T, ration (2027.46 + 53.74 g). Like BW, the BWG
was also gradually increased with increasing choline levels
from different sources, except herbal choline (Tg), where
lower level was beneficial. The overall results of present
experiment indicate that choline chloride 60% @1000 g/ton
feed supplementation in diet as is fed routinely improved
body weight and body weight gain significantly at the end
of 6™ week of age, and there was no advantage of reducing
the level or replacing with phosphatidyl or herbal choline.
These findings were in agreement with the results observed
by Jadhav et al. (2008), Kumar and Sharma (2014), Sharma and
Ranjan et al. (2016), and Khose et al. (2018).

The data on weekly feed consumption (g/bird) recorded
during 1% to 6™ week of age, as well as for pre-starter (0-2
weeks), starter (3-4 weeks) and finisher (5-6 weeks) phase
and overall experimental period (0-6 weeks) are presented
in Table 3. The total feed consumption (g/bird) at all these
ages, including from 0-6 weeks of age in birds fed with T,
to T, diets were statistically similar. However, apparently,
the highest feed consumption was observed in birds fed
with T, ration ((4268.52 g) and the lowest in the birds fed
with T, ration ((3900.91 g). Further, among herbal and
phosphatidylcholine sources, the birds fed middle levels (@
750 g/ton feed) consumed more feed than higher or lower
levels. These findings were similar to the results reported by
Chatterjee and Misra (2004), Sharma and Ranjan (2016) and
Farina et al. (2017), who observed that supplementation of
different choline sources had no influence on the average
daily feed consumption.
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Table 5: Livability (%) of broilers fed with different treatment diets

Treatments
Particulars T1 (Control) T, Ts T, Ts Ts T, Tg T,
No. of birds at day old age 24 24 24 24 24 24 24 24 24
No. of birds died 1 0 1 0 1 2 1 0 0
No. of birds at the end of 6" week 23 24 23 24 23 22 23 24 24
Livability (%) 95.83 100.00 95.83 100.00 95.83 91.67 95.83 100.00 100.00

Table 6: Return Over Feed Cost (Rs./ bird) of different treatment diets

Treatments
Particulars T,(Control) T, T T, Ts Ts T, Tg Ty
Pre-starter 531.51 50871 53175 51904 54534 55475  517.17 539.13 51071
Feed  Starter 1488.21 143358 146850 146213  1415.14 144638 151942 141929 1364.70
(c;)nsumptlon Finisher 2248.81 217317 201242 204875 211404 199696 205375 218459 202550
Total 426853 411546 401267 402992 407452 399809 409034 414301 390091
Pre-starter 30.55 3035 3015 3063 3041 3019 3037 3022  30.06
(CRf/tK‘g)feed Starter 31.56 3136 3116 3164 3142 3120 3138 3123 3107
Finisher 32.12 31.91 31.71 3220 3197 3175 3194 3178 3162
Average body weight (Kg) 245 2.26 2.15 213 211 222 223 218 2.07
Cost of feed (Rs./kg broiler bird) 55.26 57.25 58.40 60.14 60.96 56.40 57.83 59.64 58.81
g;%rng@”:aizl'(g‘f/gifrzi)rd5 196.00 180.80 17200 17040  168.80 177.60 17840 17440  165.60
Cost of feed (Rs./bird) 13539 12938 12555 12810 12862 12521 12895 13001  121.74
ROFC (Rs./bird) 60.61 5142 4645 4230 4018 5239 4945 4439  43.86
ROFC (Rs./Kg broiler bird) 24.74 2275 2160  19.86 1904 2360 2217 2036  21.19

The average weekly feed conversion ratio (FCR) recorded
at each week, is presented in Table 4. The periodic FCR,
including FCR, ¢ of birds fed with different diets did not differ
significantly among each other, except at FCR,_; and FCR,_,
phases. Better feed conversion ratio (1.74) was found in the
birds fed with T, (Control) diet, whereas poorer FCR was
observed on T, ; g ration. These findings were according to
Chatterjee and Misra (2004) and Farina et al. (2017). Findings
of the present study, however, differed from those of Fouladi
et al. (2008), Jadhav et al. (2008) and Igwe et al. (2015), who
reported that birds fed with choline supplementation from
@ 500 to 2000 mg/kg of feed significantly improved (p < 0.05)
feed conversion ratio.

The livability percentage of this experiment (Table 5)
was the highest (100%) in T, ;5 g o followed by 95.83% in
Ti37 and the lowest (91.67%) in T diet. The mortality pattern
of the birds during the whole experiment was within the
permissible limits and revealed no adverse effects of feeding
different sources of choline. The present findings were in
accordance with the results found by Farina et al. (2017), Khose
etal. (2018) and Selvam et al. (2019).

The return over feed cost (ROFC) (Rs./bird) has been
presented in Table 6. The ROFC of birds fed with different
treatment diets differed among each other. The highest
ROFC (60.61 Rs./bird) was found in the birds fed with the T,
(Control) diet followed by T , 73 8 9.4 5- The result of the present

The Indian Journal of Veterinary Sciences and Biotechnology, Volume 17 Issue Issue 2 (April-June 2021)

study indicated that choline chloride 60% @ 1000 g/ton feed
(control) in broiler diet resulted in higher economic returnin
terms of return over feed cost (ROFC) than reduced levels or
of different sources. These results were however in contrast
to the results observed by Kumar and Sharma (2014) and
Khose et al. (2019), who observed that diets supplemented
with herbal choline @ 500 g/ton feed resulted in considerably
higher profit.

CONCLUSION

From the study, it may be concluded that the choline chloride
60 % supplemented at dose level of @ 1000 g/ton of feed
(control) was found to be useful to improve the overall
performance of broilers, as it showed higher body weight
& body weight gain, better FCR and ROFC as compared to
other rations with lower choline chloride or all levels of herbal
choline and phosphatidyl choline. Total feed consumption
and feed conversion ratio of birds fed with treatment rations
supplemented with different choline sources were however
at par for all rations. The mortality pattern of the birds
was within the permissible limits and revealed no adverse
effects on the feeding of choline from different sources in
diet.
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