Effect of Supplementation of Lutein and DL Methionine on
Nutrient Utilization, Feather Growth and Plumage Colouration
of Captive Golden Pheasants (Chrysolophus pictus)
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SUMMARY: This experiment was conducted to study the effect of supplementing lutein and/or DL methionine on nutrient
utilization, plumage colouration and immunity of captive Golden pheasants. Twenty four adult male birds were randomly
distributed into four groups in an experiment based on 2x2 factorial design. Basal diet (conventional zoo diet) contained no
supplementary lutein or DL-methionine (M C,). However, the basal diet was supplemented with lutein (40 mg/kg DM), DL-
methionine (1.5g/kg DM) or a combination of both in groups M, C,, M1C0, M C,, respectively. A feeding trial of 60 days
duration was conducted. Supplementation of lutein but not DL-methionine improved the plumage colouration, serum antioxidant
capacity, cellular immunity and reduced the level of serum corticosterone. It was concluded that feeding of supplementary lutein
@ 40 mg/kg DM would improve the plumage coloration, antioxidant status and ability of captive Golden pheasants to combat

stress.
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BACKGROUND

The Golden Pheasant (Chrysolophus pictus) is a highly
ornate bird belonging to the order Galliformes. Carotenoids
based integument colouration plays important role in mate
selection (Brush, 1990). In addition, carotenoids also serve
as potent antioxidant and perform immunoregulatory roles
in birds (Jung et al., 2012). In granivorous birds, methionine
is considered as the first limiting amino acid that plays
important role in feather growth. Both methionine and
carotenoids independently act as antioxidant and
immunomodulator and there is a trade-off between
antioxidants and integument colouration. Hence, this
experiment was conducted to study the effect of
supplementing lutein and DL- methionine on nutrient
utilization, plumage colouration and antioxidant status of
captive Golden pheasants.

METHODOLOGY

This experiment was conducted at Pandit GB. Pant High
Altitude Zoo, Nainital. Twenty four male Golden pheasants
(18-22 month of age, 620-640 g BW) were randomly
distributed into four groups in a 2x2 factorial design. Basal
diet contained no supplementary lutein or DL-methionine
(M,C,). The diet of the birds in group M C, were
supplemented with lutein (40 mg/kg DM), whereas, those in
group M C, were supplemented only with DL-methionine
(1.5g/kg DM). Birds in group M,C, were fed both the
supplements. A feeding trial of 60d duration was conducted.
A metabolism trial of 4d duration was conducted at the middle
of the trial; blood samples were collected on days 1 and 56;
plumage colour was recorded on d 1, 28 and 56 of the
experiment. Growth of tail feather was recorded on emergence
and at 30 d interval till full growth. Cellular immunity was
measured by cutaneous hypersensitivity test using PHA.

RESULTS

Intake and utilization of nutrients and energy were not
different among the groups. Apparent retention of N was
significantly higher (P<0.01) in methionine supplemented
groups. The rate of growth of tail feather was higher
(P<0.001) in group M,C, and M C, as compared to groups
M,C, and M C,. Hue of plumage of birds in groups M C,
and M C, was lower (P< 0.001) in comparison to that of
birds in groups M, C, and M C . On the other hand, saturation
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Fig. 1: Effect of supplementation of lutein and DL-methionine on
cellular immune response of captive Golden pheasants
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of red colour in groups M C, and M, C, was higher (P<0.001)
in comparison to birds in groups M C, and M ,C, groups.
The ratio of H: L was significantly higher (P<0.001) in lutein
supplemented groups. Serum concentrations of total
carotenoids (TC), total antioxidant capacity (TAC) and
superoxide dismutase (SOD) were higher (P<0.001) in lutein
supplemented groups as compared to non-lutein
supplemented groups. Concentration of serum
melondialdehyde (MDA) and corticosterone were lower
(P<0.001) in groups M C, and M C, as compared to groups
M,C, and M C,. Foot web index was higher (P<0.001) in
groups M C, and M C, as compared to groups M C, and
M,C, (Fig. 1).

CONCLUSION

Supplementation of DL-methionine @ 0.15% improved the
nitrogen balance and enhanced the growth rate of rectrices.
Supplementation of lutein but not DL-methionine improved
the plumage colouration, serum antioxidant capacity, cellular
immunity and reduced the level of serum corticosterone.
Hence, it would be beneficial to incorporate lutein @ 40 mg/
kg DM in the diet of captive Golden pheasants.
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