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ABSTRACT

A biological trial was conducted to evaluate the effect of glyceryl
polyethylene glycol ricinoleate (GPEGR) supplementation on the production
performance in broiler chicken. A total of two hundred day-old broiler chicks were
randomly assigned to five dietary treatments containing forty birds in each group
with five replicates in each treatment group and thus constituting eight birds per
replicate . The control group (C) received basal diet, T, group received the basal diet
and GPEGR, while the T, T, and T4 groups received GPEGR-supplemented diets
with graded reductions in energy density by 20, 40, and 60 kcal/kg, respectively. All
the birds were maintained under uniform and standard managemental conditions
with access to ad-libitum feed and water. The study found that the final body weight
and average daily gain (ADG) in the T, group (1804.99 g and 50.21 g, respectively)
were significantly (P<0.05) higher than the control group (1662.80 g and 46.16 g,
respectively). While the energy reduced diets (T, T, T ) supplemented with GPEGR
did not show significant improvements in body weight and ADG compared to the
control. The cumulative and average daily feed as well as the feed conversion ratio
(FCR), showed no significant (P>0.05) differences among the groups. It can be
concluded that the feeding of GPEGR supplemented diet containing 3000 Kcal per
kg enhanced the growth rate in broiler chicken

Keywords: Broiler chicken, Glyceryl Polyethylene glycol ricinoleate (GPEGR),
Production performance

Received : 30.10.2024 Revised : 22.03.2025 Accepted : 02.04.2025
INTRODUCTION

'PG. Scholar,

*Corresponding Author Email: drdineshnraj@gmail. India, as the largest developing

chgrlgfessor and Head f:ountry, is experiencing rapid growth in

3Assistant Professor its poultry sector. Over recent decades,

“Assistant  Professor, Department of Livestock there have been significant advancement
Production Management in nutrition, genetics, and management
practices. In the 2022-2023 period, India

56 Ind. J. Vet. & Anim. Sci. Res., 54 (2) 56-66, March - April, 2025



Influence of glyceryl polyethylene glycol ricinoleate (GPEGR) on ........ chicken

produced a total of 9.77 million tons of
poultry meat, marking a 4.5 per cent increase
in the commercial poultry population
compared to 2012 census. The price of
traditional feed components is increasing
due to recession, Covid- 19 like epidemics
and conflicts. Variety of oil and fats are
included in the modern broiler chicken diets
for meeting out its high energy demand.
The efficient digestion of lipid sources is
essential to reduce the expense on feed and
wastage. Emulsifiers are also frequently used
in the animal production sector to enhance
the utilization of lipids. Emulsification
products can be either synthetic or natural.
Examples of natural emulsifiers include bile,
phospholipids, soy lecithin and casein, while
synthetic emulsifiers include lysolecithin,
glycerol monostearate, glycerol distearate,
and sodium stearoy 1-2-lactylate.

Glyceryl  polyethylene  glycol
ricinoleate (GPEGR), an exogenous
emulsifier was used in this study to assess
its influence on production performance
of broiler chicken. Glyceryl Polyethylene
Glycol Ricinoleate (GPEGR) is a synthetic
emulsifier. The lipophilic part of GPEGR
molecule consists of glyceryl polyethylene
glycol ricinoleate together with fatty
acid esters of polyethylene glycol. The
hydrophilic part consists of free polyethylene
glycol and ethoxylated glycerol. It works
good with environment of high water and
less fat. These emulsifiers are more useful as
the environment in the bird’s gut has plenty
of water and little oil. The Hydrophilic-
Lipophilic Balance (HLB) of this class of
emulsifiers can vary from 2.14 to over 16.

MATERIALS AND METHODS

Two hundred day-old broiler chicks
were randomly divided into five treatment
groups including C (control), T, T,, T, and
T, groups of 40 birds per treatment with each
treatment having 5 replicates constituting 8
birds in each replicate. The standard basal
diet is kept as control. The four treatment
diets are supplemented with GPEGR @ 30
2/100 Kg diet and the only variation being in
the energy content. T, group fed with basal
diet with supplementation of GPEGR @
30 g/100 Kg diet having the same energy
values as that of control diet while the
treatments T,, T, and T, had reduced energy
content of 20, 40 and 60 kcal per kg less ME
respectively.. All the birds were maintained
in  uniform managemental conditions.
Diets were prepared with the standards of
Vencobb breed requirement for pre starter,
starter and finisher phases (Table 1,2 and
3, respectively). Body weight, cumulative
feed in take and feed conversion ratio were
calculated at weekly intervals. Individual
bird’s body weight was measured at every
week with calibrated electronic weighing
balance to a accuracy of 1.0 g . Feed intake
was noted to level of 1.0 g accuracy for
individual replicates in a weekly basis.
Feed conversion ratio was calculated with
the body weight and feed intake data.The
data collected on various parameters were
statistically analysed using the method of
Snedecor and Cochran (1989). The data was
subjected for one-way analysis of variance
(ANOVA), followed by Duncan’s post hoc
test, to assess the significance of differences
between the control and experimental
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groups. The analysis was conducted using
SPSS software, version 20 (SPSS 20.0).

RESULTS AND DISCUSSION
Body weight

The results of the feeding experiment
for the parameters on weekly body weight
and average daily gain are summarized in
Table 4. The T, group fed with basal diet and
supplemented with Glyceryl polyethylene
glycolricinoleate (GPEGR) had significantly
(P<0.05) higher final body weight at the end
of 5th week than the control group fed with
basal diet. However, the differences was not
significant (P>0.05) among control, T,, T,
and T, groups. Energy reduced and GPEGR
supplemented dietgroupsT,, T, and T, groups
showed non-significant (P>0.05) increase in
final week body weight when comparted
with the control group. Average daily gain
(ADG) of T, group was significantly higher
(P<0.05) than the control group. ADG of
energy reduced and GPEGR supplemented
groups (T,, T, and T,) though higher than
the control group were non-significant
(P>0.05) compared to the control group.
The improvements in the body weight could
be attributed to the improved fat utilization
in the groups supplemented with GPEGR by
emulsification of fat droplets by GPEGR.

The body weight in the first and
second-week in the present study aligned
with the results of Kaczmarek et al. (2015)
wherein they documented non-significant
difference in the body weight of broiler
chicken with supplementation of GPEGR in

low energy diet (0.41 MJ/Kg less apparent
metabolizable energy -nitrogen corrected).
Yin et al. (2018) also reported that similar
(P>0.05) bodyweights was observed
between the groups supplemented with
decreased energy density with GPEGR
and decreased energy density diet without
GPEGR during 0 to 17 days. Further,
Tavares et al. (2022) also documented a non-
significant difference between the GPEGR
supplemented energy reduced diet groups
and basal diet group in broiler chicken up
to 21 days of age. On the contrary, Cheah et
al. (2017) and Ganna et al. (2022) reported
a non-significant difference in final body
weight between GPEGR supplemented
group and control group

However, Bontempo et al. (2018)
reported significantly (P<0.05) higher body
weight and average daily gain in broiler
chicken when the diet was supplemented
with GPEGR (387.6 and 1092g in 12
and 22" day of age, respectively) than
the basal diet fed group (378 and 1070
g, respectively). Zulkifli et al, (2019)
documented a significant (P<0.05) increase
in the body weight of broiler chicken which
was supplemented with GPEGR in the diet
(457g) than the basal diet group (444g) at
two weeks of age. Reported a significant
(P<0.05) increase in the body weight of
broiler chicken in first, third, fourth, fifth
and sixth week of age (169.70, 790.56,
1340.3, 1859, 2432.6g respectively) when
supplemented with natural and synthetic
emulsifiers combinely than the basal diet
fed group (159.87, 707.80, 1124.10, 1574
and 2177g respectively).
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Cumulative feed intake

Results of mean cumulative feed
intake was presented in Table 5. There
was no significant difference (P>0.05) in
cumulative feed intake and average daily
feed intake in GPEGR fed groups (T, T,
T, and T,) in comparison with the control
group. Inspite of energy reduction in T,
T, and T, groups, the feed intake was not
affected significantly which might be due
to the effect of addition of GPEGR which
enhanced the energy utilization.

In accordance with the present
study, Bontempo et al., (2018) recorded a
non-significant (P>0.05) feed intake among
the basal diet fed control group and GPEGR
fed groups. Kaczmarek et al. (2015) also
reported a similarity in feed intake of basal
diet fed group, basal diet and GPEGR fed
group, low energy diet group and GPEGR
supplemented low energy diet groups.
Amitava Roy et al., (2010) reported similar
results which is in consonance with the
findings of present study, a non-significant
difference in the cumulative feed intake of
GPEGR supplemented (1 and 2 per cent
of added fat) and basal diet groups. Saleh
et al.,, (2020) also observed that the effect
of feeding GPEGR on feed intake was
non-significant. Ghazanfari et al. (2024)
also stated a similar (P>0.05) feed intake
between the basal diet group, low energy
diet group, low energy diet with emulsifier
supplemented group, low energy diet with
emulsifier and peppermint oil supplemented
group during the starter, grower and finisher
phase. Zosangpuii et al. (2015) documented
similar feed intake among the groups in

which ducks supplemented with emulsifier
and the group fed with basal diet.

In agreement with this study, Tavares
et al. (2022), San Tan et al. (2016) and Yin
et al. (2018) reported non-significant impact
on feed intake between the emulsifier
supplemented group and control group.
There was a non-significant difference in
feed intakes of GPEGR and GPEGR with
bile supplemented groups (Ganna ef al,
2022) corroborating with present study’s
findings.

Whereas, Bontempo et al. (2016)
reported a significant (P<0.05) increase
in average daily feed intake of GPEGR
fed broiler chicken, when calculated from
10 to 20 (79.3 vs. 67.8 g), 20 to 34 (144.2
vs. 119.7 g) and 0 to 34 (93.0 vs. 79.3 g)
days of age in comparison with the basal
diet group. While, Tavares et al. (2022)
reported significantly (P<0.01) lower feed
intake in the emulsifier supplemented group
(1052.21 g) in comparison with the control
group (1236.33 g) without emulsifier from
0 to 21 days of age. Shekhar et al. (2023)
also reported significantly lower feed
intake in the synthetic emulsifier fed group
(2995.13g) than the energy restricted (3 per
cent less ME) diet group (3084.04 g).

Feed conversion ratio (FCR)

Results of feed conversion ratio is
presented in Table 6. In the present study,
there was no significant difference in feed
conversion ratio (FCR) observed among
the treatment groups during first, second,
fourth and fifth week of age. There was
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significantly (P<0.05) higher FCRin GPEGR
supplemented low energy (60 kcal less ME)
diet group (1.29) (T4) in comparison with
the control, T, T, (20 kcal less ME) and
T, group (40 kcal less ME) at 3" week of
age . This may be probably attributed to the
increased feed intake in the low energy diet
(60 kcal/kg low energy) during 3™ week.
Even though there was a non-significant
difference in final FCR of the emulsifier
supplemented T, T, and T, groups (1.56,
1.57 and 1.62) were numerically (P>0.05)
better than the control group (1.64) which
might be due to the improved ether extract
digestibility in the emulsifier supplemented
groups. The poor FCR in the T, group might
be due to the increased feed intake due to the
higher level of energy reduction.

In agreement with the findings in
the present study, Kaczmarek et al. (2015)
highlighted a similar FCR between the
control and low energy diet group during 14
to 35 days of age. In addition, Saleh et al.
(2020), Ganna et al. (2022) and Ghazanfari
et al. (2024) also reported similar FCR
(P>0.05) between the basal diet group and
low energy diet group supplemented with
emulsifier. Bontempo et al. (2016) reported
a similar FCR (P>0.05) from 0 to 34 days
of age, between the broiler chicken groups
supplemented with GPEGR and basal diet
which was in corroboration to our present
study. Tavares et al. (2022) reported
similarity in FCR between the basal diet

and emulsifier supplemented reduced
energy diet groups from 22 to 42 days of
age in agreement with present study. Cheah
et al. (2017) also documented a similar
FCR between the basal diet and GPEGR
supplemented groups during 15 to 35 days
of age.

Shekhar et al. (2023) observed that
in broiler chicken, the emulsifier (synthetic
and herbal combination) supplemented
group had significantly (P<0.05) higher
FCR (1.66) than the basal diet group
(1.92) which was not in agreement with
the findings in the present study. Yin et al.
(2018) observed and reported significantly
(P<0.05) higher FCR in broiler chicken
supplemented with GPEGR in low energy
density diet (1.521) than the low energy
diet without emulsifier (1.565). Tavares et
al. (2022) also documented a significant
(P<0.05) improvement in FCR in emulsifier
supplemented reduced energy diet (1.11)
group than the basal diet group (1.28) during
the age of 0 to 21 days. Cheah et al. (2017)
reported a significant (P<0.05) improvement
in FCR 1n broiler chicken fed with GPEGR
(1.02) than the basal diet group at 1 to 14
days of age (1.09).

CONCLUSION

The results of this feeding
experiment infers that feeding of GPEGR
at 30 g/100 kg without energy reduction in
broiler chicken enhanced the growth rate.
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INGREDIENTS BROILER PRE-STARTER

C T1 T2 T3 T4
Maize 56.64 56.61 57.04 57.45 57.87
Soybean meal 37.70 37.70 37.70 37.70 37.70
Rice bran oil 1.98 1.98 1.55 1.14 0.72
Calcite 1.20 1.20 1.20 1.20 1.20
Dicalcium phosphate 0.98 0.98 0.98 0.98 0.98
Salt 0.30 0.30 0.30 0.30 0.30
Sodium bicarbonate 0.10 0.10 0.10 0.10 0.10
Phytase 0.01 0.01 0.01 0.01 0.01
Choline chloride 0.05 0.05 0.05 0.05 0.05
Toxin binder 0.10 0.10 0.10 0.10 0.10
Liver powderl 0.05 0.05 0.05 0.05 0.05
DL-Methionine 0.34 0.34 0.34 0.34 0.34
Lysine 0.20 0.20 0.20 0.20 0.20
Threonine 0.10 0.10 0.10 0.10 0.10
Coccidiostat 0.10 0.10 0.10 0.10 0.10
Vitamin premix2 0.05 0.05 0.05 0.05 0.05
Trace minerals3 0.10 0.10 0.10 0.10 0.10
GPEGR4 0.00 0.03 0.03 0.03 0.03
Total 100 100 100 100 100

Nutrient composition (Calculated values)

ME Kecal/kg 3000 3000 2980 2960 2940
Crude protein (%) 22.56 22.56 22.60 22.63 22.67
Calcium (%) 0.95 0.95 0.95 0.95 0.95
Available Phosphorus (%) 0.45 0.45 0.45 0.45 0.45

Table 1: Ingredients (per cent) and nutrient composition of experimental broiler pre starter ration
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Table 2: Ingredients (per cent) and nutrient composition of experimental broiler starter ration

INGREDIENTS BROILER PRE-STARTER
C T1 T2 T3 T4
Maize 57.79 57.76 58.16 58.59 59.12
Soybean meal 34.00 34.00 34.00 34.00 34.00
Rice bran oil 4.17 4.17 3.77 3.34 2.81
Calcite 1.58 1.58 1.58 1.58 1.58
Dicalcium phosphate 0.97 0.97 0.97 0.97 0.97
Salt 0.29 0.29 0.29 0.29 0.29
Sodium bicarbonate 0.10 0.10 0.10 0.10 0.10
Phytase 0.01 0.01 0.01 0.01 0.01
Choline chloride 0.05 0.05 0.05 0.05 0.05
Toxin binder 0.10 0.10 0.10 0.10 0.10
Liver powderl 0.05 0.05 0.05 0.05 0.05
DL-Methionine 0.34 0.34 0.34 0.34 0.34
Lysine 0.20 0.20 0.20 0.20 0.20
Threonine 0.10 0.10 0.10 0.10 0.10
Coccidiostat 0.10 0.10 0.10 0.10 0.10
Vitamin premix2 0.05 0.05 0.05 0.05 0.05
Trace minerals3 0.10 0.10 0.10 0.10 0.10
GPEGR4 0.00 0.03 0.03 0.03 0.03
Total 100 100 100 100 100
Nutrient composition (Calculated values)

ME Kcal/kg 3125 3125 3105 3085 3065
Crude protein (%) 20.99 20.99 21.03 21.06 21.10
Calcium (%) 1.07 1.07 1.07 1.07 1.07
Available Phosphorus (%) 0.44 0.44 0.44 0.44 0.44
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Table 3: Ingredients (per cent) and nutrient composition of experimental broiler finisher ration

INGREDIENTS BROILER PRE-FINISHER
C T1 T2 T3 T4
Maize 60.52 60.49 60.89 61.33 61.75
Soybean meal 30.20 30.20 30.20 30.20 30.20
Rice bran oil 5.74 5.74 5.34 4.90 4.48
Calcite 1.25 1.25 1.25 1.25 1.25
Dicalcium phosphate 0.80 0.80 0.80 0.80 0.80
Salt 0.29 0.29 0.29 0.29 0.29
Sodium bicarbonate 0.10 0.10 0.10 0.10 0.10
Phytase 0.01 0.01 0.01 0.01 0.01
Choline chloride 0.05 0.05 0.05 0.05 0.05
Toxin binder 0.10 0.10 0.10 0.10 0.10
Liver powderl 0.05 0.05 0.05 0.05 0.05
DL-Methionine 0.34 0.34 0.34 0.34 0.34
Lysine 0.20 0.20 0.20 0.20 0.20
Threonine 0.10 0.10 0.10 0.10 0.10
Coccidiostat 0.10 0.10 0.10 0.10 0.10
Vitamin premix2 0.05 0.05 0.05 0.05 0.05
Trace minerals3 0.10 0.10 0.10 0.10 0.10
GPEGR4 0.00 0.03 0.03 0.03 0.03
Total 100 100 100 100 100
Nutrient composition (Calculated values)

ME Kcal/kg 3250 3250 3230 3210 3190
Crude protein (%) 19.52 19.52 19.55 19.59 19.63

Calcium (%) 0.9 0.9 0.9 0.9 0.9

Available Phosphorus (%) 0.4 0.4 0.4 0.4 0.4

Ind. J. Vet. & Anim. Sci. Res., 54 (2) 56-66, March - April, 2025

63



Dinesh Kumar et a/

JUBYIUSIS-UON gy (S0°0>d) » ApuedyIugis Area s)drrdsaodns Juddyjip SULIBI(Q SUWN[OD UT SUBIJA[ g

sy CPP 0 sn vy 0 sy PrE0 sn 9Ev0 sn 1€T0 sn 18270 onfeA d
VCCTFOSLL | 9SBLFI9TCILT | SLYTF ESSERL | € TCFVI6CIL | ST'OFV6°0SS | LOCF VS LLI 1
6y CF VI8 | 0€°L8 F8STO8C [9TEL F66°SO8T | €LTIFO090IT [ 96'1 FOF'9¢S | S8CTFORILI L
€6'0FBO6LL | 98°CEFSEO6CLT | CO8I F60TCRI | 861 F09CO0I | 806 FOr¥eES | €1 F09891 ‘L
€OTFTILO8 | LETOFCTTSTST | IL'STFTTLELL | 68°STFOI980L | T09F06°SES | 9TY FO9PLI 'L
[ETFOT8L | 9808 FOCOVLE | €OLTFCESLLL | 9€ELF09T601 | ¥OVF 089S | 16°CTFO06LI [onuo)
sdep ¢¢ o3dn

(p11q/p/3) uren A Al 1 1l I sdnoas
Are( a8eaoay SHIIM U1 I3Y JUUPBILL,

("S F ueay)
33e JO $Y9aMm § 03 dn ud[IIYD J3[10.1q Ul (PIIq/P/3) A[eIUI PAJY A[Iep IGeIdAE pue (P.aIq/3) IAREB[NUWND U0 YHHAJD SUIPIJ JO 3 °S dIqeL

WRIYIUSIS-UON gy (S0°0>d) » ApuedyIuSIs Area s)drrdsiddns JudIdJIp SULIBI( SUWIN[OD UT SUBIA] g

*¥20°0 *¥20°0 sn $08°0 sn LV6°0 su V1670 sn 91570 s 10670 onfea d
LO'TFeRY OY | TRLEFBECCLIT | TEOIFO6 VST | SECIFO90L8 | YT SFIOO6SY | IV CFI® ST | S9°0F00°8Y L
ELOFARLOLY | S8 STFABSOVTLL | OV 61FE6°SECT | LEECTFOI988 | SOGFRE6SY | 0ECTFOI'88I | S90FER LY L
€O [Fqess 8y | 0C9EFARLELYLT | 8CICFLIYCI | T8 VIFIOTLY | VYTLFITSSY | 6STFOV €8T | 89 0FV6'LY ‘L
CO'IFAITOS | LLSEFA66'V08T | 66 YCFETIOLTL | 61'SIFSL'SLY | LYIFSLESY | 68°TFLET8I | OL'OFCY LY 'L
€6'0FBIL 9 | 9L7CEFRO8CIOI | YY ITFEY'6SCL | LOVIFLI'EL8 | 88°9F0C19¥ | €SCF6'S8I | 1L0FOC LY [ou0)
skep ¢¢ 0yd)

(pq/p;3) ures A Al 111 11 1 pIo Aeq sdnoss
Apre(q 95eIoAy S[eAIIUI AP[IIM Je 3 ul JYSIMm Apog JudUIBAL],

(AS F uBdA) 3% JO $HIIM IAY 03dn UNIIYD I3[10.1q Ul (3) ures A[iep IgetdAe pue ‘(3) IYsM Apoq U0 YHHJD SUIPIIJ JO 33T b dqelL

Ind. J. Vet. & Anim. Sci. Res., 54 (2) 56-66, March - April, 2025

64



Influence of glyceryl polyethylene glycol ricinoleate (GPEGR) on ........

chicken

Table 6. Effect of feeding GPEGR on feed conversion ratio in broiler chicken

upto 5 weeks of age (Mean + SE)

Treatment Age in weeks
groups I 1T 11 v \4

Control 0.96 £ 0.01 1.18 £0.01 1.25a+ 0.01 1.40 £0.02 1.64 +0.03
T, 0.95+0.01 1.18 £0.01 1.24a+0.01 1.40 £0.01 1.56 £0.05
T, 0.92+0.02 | 1.17+0.01 1.25a+0.01 | 1.47+£0.03 1.57£0.03
T, 0.91+£0.01 1.16 £ 0.01 1.24a+0.01 1.46 £0.01 1.67 £0.05
T, 095+0.02 | 1.19+£0.01 1.29b+0.01 | 1.47+0.03 1.62 +0.04
P value 0.388"5 0.575 ™8 0.024* 0.220 s 0.422 18

3PMeans in columns bearing different superscripts vary significantly * (P<0.05);
NS:  Non-Significant;

Amitava Roy,
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