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ABSTRACT

quality traits.

An experiment was conducted for 20 weeks to evaluate the comparative efficacy of dietary supplementation of herbal (AV/
CAP/18) and synthetic methionine, choline, lysine and biotin on the egg production and egg quality traits. 90 Rhode Island
Red commercial layers of 15 weeks of age were randomly divided in 3 groups of 30 birds each. . All birds were offered
standard basal diet so as to meet their all basic nutritional requirements. Group | (T0) served as control group while Group I/
(T1) supplemented with combination of synthetic choline (60%) 500g/ton+ methionine 1kg/ton+ lysine 1 kg/ton + biotin 150
mg/ton and Il (T2) with AV/CAP/18 @ 1 kg/ton (supplied by M/S Ayurvet Ltd. Baddi. (HP). India). At the end of 35th week,
significantly higher egg production, egg weight, egg mass, yolk weight and albumen weight were recorded in T1 followed
by T2 and lowest in TO. Mean feed conversion ratio was also better in T1 (1.89) and AV/CAP/18 fed T2 (1.88) than control
TO (2.63). Lowest mortality percentage (%) was recorded in T2 (1.78%) than T1 (1.81%) and TO (3.51%). On the basis of
the results obtained it was concluded that herbal combined amino acid supplement AV/CAP/18 has efficacy comparable to
its synthetic counterparts. Their successful incorporation in balanced layer ration may lead to improved egg production and
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INTRODUCTION

Protein and amino acids have an overwhelming importance
in poultry feed (Dersjant and Peisker, 2011). The scientif-
ic feeding of poultry is not in fact based on the raw pro-
tein of the diet but on the amino acids content of the diet,
their balance and intake. (NRC1994). Appropriate concen-
tration of energy and amino acids in feed are needed in
order to increase the productivity of laying hens (Chan et
al., 2007). Available layer hybrids have nutritional require-
ments that may be difficult to meet unless extra amino ac-
ids can be supplemented in the diet (Berg, 2001 and Odel-
ros, 2000). Imbalance in amino acids composition in layer
diet which is needed for egg protein synthesis will conse-
quently result in lowered egg output alongwith poor plum-
age condition, feather pecking, cannibalism and increased
overall mortality (Ambrosen and Peterson, 1997). Synthet-
ic methionine is metabolized into highly toxic compounds
such as methylpropionate, thereby, adversely altering the
performance of poultry birds (Bender, 1975). Synthetic me-
thionine is listed among the prohibited synthetic substanc-
es and its usage has been questioned in organic farming
practices (Anonymous, 1999). Therefore, the present study
was undertaken to determine the comparative efficacy of
combination of synthetic methionine + choline + lysine and
biotin with polyherbal feed supplement AV/CAP/18 (sup-
plied by M/S Ayurvet Limited, Baddi, (HP) India) incorpora-
tion on egg production and egg quality traits in RIR layers.
AV/CAP/18 is a polyherbal product comprises of herbs like
Trigonella foenum graecum, Allium sativum, Mucuna pru-
riens & many others in a fixed concentration.

MATERIALS AND METHODS

A study was conducted at Department of Animal Nutrition,
College of Veterinary Sciences, Anjora, Durg, (Chhattisgarh)
India. Total 90 RIR layer birds of 15 weeks age were procured
and maintained under identical conditions. Vaccination was
done as per the recommended schedule. All the birds were

fed standard basal diet formulated as per the recommen-
dations of NRC, 1994. Further birds were randomly divided
into 3 groups of 30 birds with 3 replicates of 10 birds in each
group.

Group | (T,): control without any supplementation

Group Il (T,): supplemented with combination of synthetic
choline (60%) 500g/ton+ methionine 1kg/ton+ lysine 1 kg/ton
+ biotin 150 mg/ton

Group Il (T,): supplemented with AV/CAP/18 @ 1 kg/ton
(supplied by M/S Ayurvet Ltd. Baddi. (HP) India)

Individual body weights were recorded on weekly basis in
order to determine the body weight changes. The number
of eggs laid, egg weights and feed consumption (g/hen)
were recorded daily and accordingly, the egg production
(%), egg mass (g/hen/day) and feed conversion (g feed/g
egg weight) were calculated. To measure egg quality, 50
eggs in each group (total 150 eggs) were sampled dur-
ing time interval of 20-35™" weeks. First the whole egg
was weighed (g), next it was broken and egg contents
were separated carefully into yolk, albumen and shell
and then internal traits were measured. Tripod microme-
ter was used to measure thick albumen height (El-Safty
and Mahrose, 2009). Also albumen weight (g), yolk weight
(9), yolk to albumen ratio alongwith the egg component %
was determined individually. Haugh unit was measured us-
ing the formula: HU = 100 log (H — 1.7w %%+ 7.6), where
HU=Haugh unit, H=Observed height of the albumen in mm
W=Weight of egg (g). Yolk colour score was measured with
Roche Yolk Colour Fan (Vuilleumier, 1969). The eggshell
was dried and weighed subsequently to the nearest 0.01g
(Ghazalah et al., 2011). Egg-specific gravity (unit), Mortali-
ty (%) was also recorded.

209 = PARIPEX - INDIAN JOURNAL OF RESEARCH



Volume : 2 | Issue : 10 | Oct 2013

ISSN - 2250-1991

Statistical analysis: Mean, standard deviation (SD), analy-
sis of variance (ANOVA), least significant differences (LSD)
and co-efficient of correlation values (r) were computed using
the SPSS (version 11.0 for Windows).

RESULTS AND DISCUSSION

At the end of 35" week average body weight attained was
highest in T, (1.74) followed by T,(1.73) and T, (1.49). T,
performed better (98 g/hen/day) than T, (99 g/hen/day) and
control group birds (118 g/hen/ day) in terms of feed intake
(Table 2). The feed conversion (g feed/g egg weight) effi-
ciency was also significantly better (P<0.05) in T, (1.89)
and T, (1.88) as compared to T  (2.63). Similar finding were
also noted by the Harms and Russell, (1996), Keshavarz
and Jackson, (1992). There is less consumption of feed in
treated groups as compared to control, as demonstrated
earlier that mild deficiencies of protein, lysine and methio-
nine in layers (Picard et al., 1993) lead to small increase in
feed intake. Similar results were obtained by Abdel (2006)
in case of feed intake, FCR and body weight gain when
Trigonella foenum graecum was added to broiler feed as
growth promoter and lyayi and Taiwo (2003) in case of Mu-
cuna pruriens. The difference in feed intake were in agree-
ment with findings of Wu et al., (2005), who reported that
with increasing dietary energy, hens can adjust feed intake
so that same amount of dietary energy is used to produce
1 g of egg. The improvement in weight gain may be due to
the action of allicin (an antibiotic substance found in gar-
lic), which inhibits the growth of pathogenic bacteria and
aflatoxin producing fungi. The mode of action of these feed
additives is not completely clear. They have antimicrobial,
antiviral, antioxidant and many other biological activities
(Cross et al. 2002). They act as a digestibility enhancers,
stimulating the secretion of endogenous digestive enzymes
(William and Rosa, 2001).

Table 2.Effect of herbal methionine, lysine, choline and
biotin on performance in RIR birds (from 20 to 35 wk of

age)

Feed

Feed Egg
: E conve- |Egg-
Parti- |(nt/%ke prgo%u- Egg |mass .o sgegciﬁc pw [Mort-
g/hen (B weight |(g egg/ f ity |(kq) (@t
oulr per %°t/|3n ©@ hen per #ge%/g ?Urg:?)y (k) (%{
0
day) day) of egg)
Group

T, 118 |75.05 [48.84 [44.89 (2.63 |1.0870 |1.49 |(3.51
T 99°  [90.22°|56.75° 52.25° [1.89° [1.0870° [1.74° [1.81
T 98° |90.20°|56.68%|52.182 |1.88°¢ |1.0869°(1.732|1.78

@< Means within a column and under each main effect with no
common superscripts differ significantly (P <0.05).

Shell weight of eggs in group T, which was fed with polyherb-
al preparation AV/CAP/18 was higher (5.40 g) than T, (5.36)
and T (4.71 g). Thus, better shell strength and ultimately egg
quality was obtained with herbal product supplementation.

The Haugh unit (HU) being a measure of freshness of eggs,
HU unit below 60 is considered as poor quality egg. Thus HU
of eggs from hens fed with the herbal (69.99) and synthetic
(70.07) nutrient (methionine, choline, lysine and biotin) was
significantly lower than that of hens fed with the basal diets
(74.87). This may be because of increased weight of eggs.
Egg-specific gravity remained unaffected in almost all groups.

In the present investigation egg component weight and egg
component percentage of the AV/CAP/18 supplemented
group as well as the synthetic polyamino acid supplemented
group was significantly higher (p<0.05) from control (Table 3).

Table 3. Effect of herbal methionine, lysine, choline and

CPSI;E: Daily nutrient intake per hen biotin on egg components in RIR birds (from 20 to 35 wk)
: Egg component weight o
- . Particular Egg component (%)

Group Ensergy. Energy |Protein | TSAA [Lys QE)/I%HID Ca (g% .

Mgy (M) |@) (@ |@ |G° |@ Yolk  |Albumen |Shell Yolk ~|Albumen |Shell| oK
T, 1.18 1.26 [19.95° (0.804 [1.072 |0.445 |4.243 Group

T 15.04 [36.51 4.71 |25.76 |64.85  |9.03 |0.397
b 0

T, 117 1.28 [19.55" (0.817 [1.088 |0.446 (4.251 T 1532713813 15.36°126.07 164.86  19.07 10402
T, 1.17 1.28 [19.55° |0.817 |1.088 [0.446 |4.251 T, 15.332 |38.19>  [5.40¢(26.07 |64.85 9.08 10.402
Table 1. Effect of herbal methionine, lysine, choline and P - value
biotin on nutrient intake per hen daily in RIR birds (from Treatment 005 10.05 005 INS  INS NS INS
20 to 35 wk of age) group : i )

&b Means within a column and under each main effect with no
common superscripts differ significantly (P <0.05).

Egg production and components traits revealed that both the
treatment groups T, and T, differed significantly (P<0.05) with
control group (T;) which was supplied basal diet without me-
thionine, choline, lysine and biotin. However both the treat-
ment groups were having identical values in terms of egg pro-
duction and component traits. Egg production % in group T,
(90.22%) and T, (90.20%) was significantly higher (P<0.05)
than T, (75.05%). Also the egg weight observed in T, (56.759)
and T, (56.68g) was significantly higher (P<0.05) than 48.84
g (T,). Group T, (52.25) and T, (52.18) also had significantly
higher egg mass (g egg/hen per d) as compared to T, (44.89).
(Table 2)

Yolk weight in T, (15.34 g) and T, (15.33 g) were significantly
higher (P<0.05) than T, (15.04 g). Albumen weight was also
significantly higher (P<0.05) in T, (38.19 g) and T, (38.13 g)
than T, (36.51 g).

@< Means within a column and under each main effect with no
common superscripts differ significantly (P <0.05).

The increase in egg production and component traits in case
of treated groups is supported by the findings that Low intake
of amino acids lead to reduced metabolism (Pourreza and
Smith, 1988), ultimately resulting in lowered protein synthesis
for body growth and egg production performance (Harms and
Russell, 1996; Keshavarz and Jackson, 1992). The increase
in egg weight and egg mass is supported by the findings of
Shafer et al., (1998), Liu et al., (2005) and Zeweil et al., (2011)
who reported that egg weight increased with increasing level
of amino acid intake by laying hens. Egg mass was found to
be having positive correlation with that of amino acid content
in the layer diet Keshavarz, (1992). The increased egg mass
was mainly contributed from the increased egg weight. The
increase in albumen may be due to limited availability of ami-
no acids having adverse effects on albumen solids (Shafer
et al., 1998) and egg size (Keshavarz and Jackson, 1992;
Hsu et al., 1998). Similar results were obtained by Hassan
and Ragab (2009) in case of supplementation of Trigonella
foenum graecum on productive performance and egg quality
of layers and by lyayi and Taiwo (2003) in case of Mucuna
pruriens.

Lowest mortality percentage was noted in T, (1.78%), T,
(1.81%) and T, (3.51%) (Table 2). Low level of mortality per-
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centage is seen in treatment groups as adequate dietary pro-
vision of all amino acids is necessary for sustaining normal
immunocompetence and protecting the host from a variety
of diseases in all species (Peng Li et al., 2007). Imbalance

lysine and biotin amino acids for optimum production perfor-
mance of laying Hens as performance of layer birds supple-
mented with AV/CAP/18 can well be compared with birds sup-
plemented with synthetic amino acids.

in amino acids composition in layer diet will consequently re-
sult in lowered egg output alongwith poor plumage condition,
feather pecking, cannibalism and increased overall mortality
(Ambrosen and Peterson, 1997).
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could successfully replace the synthetic methionine, choline,

REFERENCES

s D
Abdel-Azem, F. (2006). Effect of using fenugreek and fennel seeds as natural feed additives on | performance of broiler chicks. Egyptian Journal of Nutrition and Feeds.
9: 277-297. | Ambrosen, T., Petersen, V.E. (1997). The influence of proteins levels in diet on cannibalism and plumage quality in layers. Poultry Science. 76: 559-563. |
Anonymous, (1999). Statistica v5.5. Stastsoft, Inc, Tulsa, OK, USA. | Bender, D.A. (1975). Amino acid metabolism. John Wiley and Sons. Ltd. 1st Ed., New York, | USA,
pp: 112-142. | Berg, C. (2001). Health and Welfare in Organic Poultry Production Acta vet. Scand, 95, 37-45. | Chen, C., Sander, J.E. and Dale, N.M. (2003). The effect
of dietary lysine deficiency on the immune response to Newcastle disease vaccination in chickens. Avian Dis., 47: 1346— 1351. | Cross, D.E., Acamovic, T., Deans, S.G.
and McDevitt, R.M. (2002). The effects of dietary | inclusion of herbs and their volatile oils on the performance of growing chickens. British Poultry | Science. 43:33- 35 |
Dersjant-Li Y. and Peisker, M. (2011). A review on recent findings on amino acids requirements | in poultry studies. Iranian journal of applies animal science. 1 (2): 73-79.
| EI-Safty, S. and Mahrose, M. (2009). Evaluation of some phenotypic, physiological and egg quality traits of African black neck ostrich under arid desert conditions of
Libya International journal of poultry science. 8 (6). | Ghazalah, A.A., Abd- Elsamee, M.O. and Eman, S.M. (2011). Use of distillers dried grains with soluble (DDGS) as
replacement for soybean meal in laying hen diets. International Journal of poultry science. 10 (7): 505-513. | Harms, R.H. and Russell, G.B. (1996). A re-evaluation of
the methionine requirement of the | Commercial layer. Journal of Applied Animal Research. 9:141-151. | Hassan, H.A. and Ragab, M.S. (2009). The productive perfor-
mance and egg quality of laying hens under the effect of dietary fenugreek seeds (ungerminated and germinated) and different | dietary protein levels. Poult. Dept., Fac.
of Agric., Fay. Univ., Fayoum. Egypt. | Hsu, J.C., Lin, C.Y. and Chiou, W.S.P. (1998). Effects of ambient temperature and methionine | supplementation of a low protein
diet on the performance of laying hens. Animal Feed Science | Technology, 74:289-299. | lyayi, E.A. and Taiwo, V.O. (2003). The effect of diets incorporating Mucuna
(Mucuna pruriens)seed meal on the performance of laying hens and broilers. Journal of Tropical and Subtropical Agro ecosystems. 1 (2-3): 239 — 246. | Keshavarz,
K. and Jackson, M.E. (1992). Performance of growing pullets and laying hens fed low-protein, amino acid-supplemented diets. Poultry Science. 71:905-918. | Liu, Z.,
Bateman, A., Bryant, M.M., Zinner, B. and Roland, D.A. (2005). Performance comparisons between DL-methionine and DL methionine hydroxy analogue in layers on an
unequalmolar basis. Journal of Applied Poultry Research. 14: 569-575. | National research council, (1994). Nutritional requirements in methionine + cystine for white-egg
laying hens during the first cycle of production. International Journal of Poultry Science. 4: 965-968. | Odelros, A. (2000). Oro bland ekologiska aggproducenter (Worries
among organic egg producers). Fjaderfa, 5: 22-28. | Peng, Li, Yu-Long, Yin, Defa, Li, Sung, W.K. and Guoyao, Wu. (2007). Amino acids and immune function. British
Journal of Nutrition. 98: 237-252. | Picard, M., Sauveur, B., Fenardji, F., Angulo, |. and Mongin, P. (1993). Suitable technico-economic adjustments for poultryfeeding in
hot countries (in French). INRA Production Animal.6:87—103 | Pourreza, J. and Smith, W.K. (1988). Performance of laying hens fed on low sulphur amino acids | diets
supplemented with choline and methionine. British Poultry Science. 29:605-611. | Shafer, D.J., Carey, J.B., Prochaska, J.F. and Sams, A.R. (1998). Dietary methionine
intake effects on egg component yield, composition, functionality and texture profile analysis. Poultry Science. 77: 1056-1062. | Vuilleumier, J.P. (1969). The roche yolk
colour fan in instrument for measuring of yolk colour. Poultry Science., 48:767-779. | William, P. and Rosa, R. (2001). The use of essential oils and their compounds in
poultry nutrition. World Poultry. 17: 14-15. | Wu, G., Bryant, M.M., Voitile, R.A. and Roland, D.A. (2005). Effect of dietary energy on performance and egg composition
of Bovans White and Dekaib hens during phase 1. Poultry Science. 84: 1610-15 | Zeweil, H.S., Abdalah, A.A., Ahmed, M.H. and Ahmed, R.S. (2011). Effect of different
levels of | protein and methionine on performance of laying hens and environmental pollution. Egypt Poultry Science. 31: 621-639. |

A J

211 = PARIPEX - INDIAN JOURNAL OF RESEARCH




