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EFFECT OF SORGHUM ON METABOLIC PROFILE OF
MUSCOVY AND COMMON DUCKS (CAIRINA MOSCHATA
L. AND ANAS PLATYRHYNCHOS L.)

EFFLETTO DELL INTRODUZIONE DELLA FARINA DI SORGO NEL
MANGIME SUL PROFILO METABOLICO DELLE ANATRE MUSCHIATE

(CAIRINA MOSCHATA L) E COMUNI (ANAS PLATYRHYNCIIOS L)

Manrco BAGLIACCA', GiseLia PACE, Marcuerita MARZONT,
Giunia BIAGH, Carcorra TEDELI AVANZL

SUMMARY

Metabolic profiles were monitored in 24 muscovy duck males and 24 common duck
females at 35 duys and ar the characteristic slaughtering age for cach specics (57 days and
78 days lor common duck and muscovy duck, respectively). Both species of ducks were
differently led (diet C: a commercial diet, maize-soya based: diet A: maize replaced by
low tannin sorehum; dict B: maize replaced by a mixture of low and high lannin sorghum,
500+50%). Results show thar glucose, tryglicerides, and albumine are higher while total
proleins are lower in common ducks fed the diets containing sorghum. Glucose level,
cholesterol, and free faty acids are lower in museovy ducks fed the diets conlaining
sorghum, The different trend observed confirms the big dillerences between the digestive
ability ol muscovy and common ducks,

Key words: Metabolic profiles, duck, sorghum, plasma

RIASSUNTO

[ stato ritevato il profilo metabolico di 24 maschi di anatra muschiata ¢ 24 femmince
di anatra comune a 35 giorni ¢ alla caratieristica et di mucellazione delle due specie (57
giorni per le anatre comuni e 78 giomi per le anatre muschiate). Entrambe e specic di
anatra sono state alimentate ad fbitum con tre diverse dicie, un controflo, nel quale il
cereale basc cra rappreseniato du mais ¢ due trattati, nei quali il mais era soslituito
completamente da una varieth bianca di sorgo (Its - a basso contenuiv di tannino} o da una
miscela (50%+50%) di sorgo rosso (hts - ad alto contenuto di tannino) e sorgo bianco (1ts
- a basso contenuto di tannino),
Rescarch supported by National Research Council of Maly, Special Projeet RAISA, sub-project N.3,
paper 2566,
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1 risultali hunno mosirato che, nelle anatre comuni, la glicemia, la trigliceridemia e
Palbuminemia sono significativamente pidt alte nei soggetti alimentati con le diete
conlenenli sorgo rispetto ai soggetti alimentati con la dieta di controllo mentre, nelle
anatre muschiate, Tu glicemia, la colesterolemia ¢ i1 ivello degli acidi grassi liberi sono
pift bassi nelle anatre alimentate con sorgo rispetto ai soggetti alimentati con la dieta di
controllo. La dilferenziazionc fra i parametri ematici nonche il differente andamento fatto
asservare nelle due specie ha confermato la notevole diversith delle due anatre in termini
di capacita digestivo metaboliche,

Parole chiave: anaire. profilo metabolico, plasma, sorgo, alimentazione

INTRODUCTION

Sorghum is the most resisting cereal to fault of water, it grows during
the hot scason and it can survive to dry periods giving good productions.
For these rcasons sorghum is one of the most important cereal for the
semi-arid areas of the lropics and sub-tropics. A great number of
researchers studied the nutritional featurcs of the different cultivars of
sorghum as a possible substitute of corn in poultry and, particularly, in
duck feeding (Gualtieri and Rapaccini, 1990; Lucbert and Castaing, 1986;
Elkin et al, 1978, 1990; Rostagno et al., 1973). Low tannin sorghum
cultivars can be used in poultry feeding giving similar results to corn but
diets with high tannin sorghum cultivars (bird resistant sorghum varieties)
give comparable growth rates and feed conversion efficiencies to the corn
based diets only il the sorghum based diets are supplemented with
synthetic aminoacids to reduce the anti-nutritional cffects related to the
tannin content of the bird resistant sorghum varieties (Paci et al.,, 1993).

Since the metabolic profile is onc of the most accurate technique to
test the Mitness of diets (Bagliacca et al.,, 1994), the purpose of present
study was to cvaluate the metabolic profiles of ducks (muscovy and
common) fed, in the starter-grower period and in the finisher period, with
dicts bascd on corn or on low tannin sorghum or on a mixture of low and
high tannin sorghum supplemented with synthetic amino acids.

MATERIAL AND METHODS

The experiment was carried out during spring: 132 Muscovy ducks
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males and 225 Common ducks {emales were reared in small pens, All the
ducks, belonging from Halian strains not sclected for growth speed, were
reared inside a window-less poultry house from hatch (o 28 days old (day-
light: 23L:1D) then transferred to open air pens for the finisher period.
Three cxperimental diets were used. The diets, always distributed ad
lihitum, were churacterised by the different cereal base as foliows:

Starter grower period Finisher period

|
ifiel C corn 0% corn T
diet A Lo facain sorghem 6495 low iznein sorghum 734%

Gel B 3% Lts. + 35% high Ls. with synthetic aminoacids 38 LLs. + 38% high Ls. with syuthetic aminoacids

36 muscovy ducks males and 36 Common ducks females were
randomly chosen within the rearing groups and wing and leg tagged, to
be recognisable for blood drawing. Plasma samples (Li-eparine), were
drawn at 28, 57 and 78 days and analysis of glucose, cholesterol,
triglycerides, frec fatty acids, total protein, albumine, uric acid, alkaline
phosphatase, ALT, AST, Ca, P, and Mg were performed according to the
standard methods within 1-6 hours from collection (Bagliacca et al., 1996).
Data were analysed by variance analysis to test the effect of diets withan
the different category of ducks (Wilkinson, 1988).

RESULTS

No significative lack of growth with the diets containing low tannin
sorghum or the mixture of low and high tannin sorghum was observed in
respect 1o the corn basced diets, as control, The avg. productive
performances of all the ducks reared (both muscovy or common) were the
follows (Pact et al., 1993):

! Muscovy ducks Common ducks

i diet €= LW M55 FC 132 I'CE 3.3 Lw 1962 FC (25 FCE 3.7
' diet A = LW M4 TC 4y FCE 34 LW 1976 FCI2[ FCE 3.5
el B = LW 3354 FC 148 FCE 35 LW 2076 FC 12§ TCE 33

LW = live weightigh TC = feed cons.(e/day); TCE = feed conv. eff.

The best performance were reached by common ducks fed the dicts
containing the mixture of low and high tannin sorghum supplemented
with synthetic amino acids.
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The serum levels of the dilferent metabolites (AvgtSt.d.), measured
at 28 days and at the slaughtering ages, are shown in table | and 2 for
common and muscovy ducks, respectively.

Results show that at 28 days of age, cholesterol, albumine, calcium
and AST levels are lower while triglycerides, and phosphorus levels are
higher in common ducks fed with the dicts containing sorghum. The
lowest value of alkaline phosphalasc and magnesium were obscrved in the
ducks fed with the diet containing the low tannin content sorghum.

At slaughtering age (57 days), total protein and alkaline phosphatase
level were lower while glucose, triglycerides, albumine, calcium, and AST
Jevels were higher in ducks fed with the diets containing sorghum. The
highest valuc for free fatty acids and phosphorus and the Towest value for
ALT were observed in the ducks fed with the diet containing the low
tannin content sorghum. Glucose, cholesterol, free fatty acids, albumine
and ALT showed a tendency to decrease with age while triglycerides,
total protein, uric acid, calcium, and phosphorus levels showed a tendency
to increase with age.

Tn muscovy ducks the chemical analysis carried cut on plasma samples
drawn from 28 days old ducklings showed higher values of albumine,
ALT, and AST, and lower values of cholesterol and calcium, in plasma
samples obtained from the ducks fed with the diets containing sorghum,
The highest valuc of alkaline phosphatase was observed in the ducks fed
with the diet containing sorghum with the low tannin conient. At
slanghtering age (78 days), glucose and magnesium levels were lower
while free fatty acids and phosphorus levels were higher in ducks fed with
the dicts containing sorghum. The lowest value for cholesterol was
obsarved in the ducks fed with the diet conlaining the low tannin sorghum.
Glucose, cholesterol. [rec fatty acids, albumine, and AST showed a
tendency to decrease with age while uric acid, phosphorus, magnesium,
and alkatine phosphatase showed a tendency to increase with age.

CONCLUSIONS

The (rial carried out give an experimental contribution to the
knowledge of the metabolic profiles of ducks fed maize or sorghum based
diets. As regards the effect of the diets on metabolic profiles, the different
trend of the results observed in muscovy and common ducks do not allow
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to reject the hypothesis obtained in the performance test, which showed
the equivalence of the nutritive value in the dicts based on corn, low
tannin sorghum, or low + high tannin sorghum supplemented with
synthetic aminoacids. The dietary addition of aminoacids, linked with the
use of the mixture of low and high tannin sorghum, reduced the gap due
to the anti nutritional factors contained in sorghum. For this reason the
hematic metabolites in the ducks fed the mixture of sorghum were more
similar to that one in the ducks fed with the control diets than that one in
the ducks fed with the diets containing low tannin sorghum. The dietary
addition of aminoacids seems 1o improve the productive efficiency of
common ducks.

Neverthless the use of high tannin sorghum should be limited on
account of the anti-nutritional effects related to its tannin content and can
be used on condition that aminoacids intcgration is carricd out.
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Tabk: 1 - lHematic parameters of commaon ducks ted different diets

Hematic parameters

| v
Commen duck female

Age days i T diet C _| diet A ; diet B
T Glucose Ax_ 102 £.78 | 08 I8 T 105 +_136
_ mmoll I 91b .66 95a +.48 | 99a .83
Cholesterol 'J% _f T0a 16 | Gib £.60 | 6Hab “TB
~ ommoll_ 57 50 £.82 49 +57 | 49 +£.59
Triglycerides 28 1.1h + .62 | l6a *.79 | 18a .38
mmol/l 57 . 18b * 58 262 .77 2.0b £ .56
NFFA 28 | 1057 1271 1317 £252 Tn% %7359
_ pBgd 57 843b 2234 L 9942 +227 | 64Tc * 167
Total protein 28 43.0 Fe2l 0 412 25N 40.3 + 6.44
g 57 14854 F4E 46.6 ab £ 5.98 ‘ 441b *4.04
Albemine 28 Ag0n £ 69 . A60ab I J_r 7§ 7 3®b 4
wmol/l _.i?_!_i_?Bb_t 18 | 1922 +18 | 182ab £26
Uric Acid ~ 28 37 & A 293 T 19T 304 T T
umol/l s7 |3 xue | o3 228 \ 309 £100
- Ca 28 26ia +.8¢ T 248b * 247 ¢ T246b * .187
mmol/] 57 | 2756 +.045 | 279b +.I58 ‘ 284a +.132
B r T 28 T2lob = 306 | 253a £.275 ¢ 2.24b % 223
_mmold 57 | 2.58b .30 . 2854 293 | 259b *.246
Mg 3 T 376 £ 068 | J4c +.039 | a x 072
_ mEq/] 7 4l +.022 - 40 040 41 £021
Alc.Phosphatase 28 ‘ 6556 £88 | 397¢ 291 | 7Wa 76
m/ml 57 696a +85 680ab 80 645 b+ 84
ALT 55 T208  i375 | 228 £892 | A5 178
ml/ml 57 16.1ab 2.8  148b *3I8 ¢ 179a *6.84
AST 28 2354 E610 | 202ab £931 [ 159b 2507
mUi/ml 150bh +230  159ab £220 | 168a *3.58

Means bearing different fcuers diller (P<.05)
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Table 2 Hemalic purameters of muscovy ducks fed different dicts

Hemalic parameters | Muscovy duck males
Age daysi  diet C diet A 5 diet B
Glucose 28 123 Z 174 122 105 © 122 X167
mmolf 78 11L5a * .59 11.3ab £ 155 ¢ 11.0b £ .63
Cholesterol 28 . 55b 112 560h 136 | 6&6a =* 140
mmold] 78 . 4la .67 34b £.40 1 4.0a % .81
Triglycerides 28 . 17 £ L.0§ | 17 +.65 | 21 £1.00
minol/l 78 1.7 + .64 1.9 .63 1 1.6 + .50
NEFA 2% | 996 ¥ 308 965 £ 237 1084 % 251
MEg/! 78 5152 %06l 46506 £ 72 496 ab + 123
Total protein 28 375  *+665 362 333 | 348 574
afl 78 368 341 372 £467 | 365 £530
Albumine 28 292b £ 43 308 ub £ 50 325 + 55
pmol/ 78 192 40 189 26 196 £26
Uric Aeid 7728 7| 185 £ 79 164 +£358 7 160 X 65
pmal/l 78 184 £ 58 198 + 44 192 %82
S 230a £ 200 219b .28 | 2176 =x.183
mmol/t 78 227 4 255 236 £.236 | 227 & 280
P 28 27F T 240 275 T 205 |21 .27
mmoll 78 276 b 228 28%a +.160 | 2.78ab £ .17
Mg 28 35 F 046737 2070 7 34 £ 048
mFEq/] 78 Ada .04 ARb o+ .023 39bh + 041
Alc.Phosphatase 28 490 ab £ 108 322a = &1 4780 £ 58
m/ml 78 597 + 73 609 o4 616 + 106
ALT 28 640 472 231a ZI08I | 2l.1a 929
mU/mi 78 7.0 £ 1.50 6.3+ 2.51 6. *225
AST 28 1 134b 383 [78a *1542 | 17.6a %856
m/ml 78 LT £ 17 15+ 82 e *1.19

Means bearing different letters differ (P<.03)

1)

2)

4)
3)

6}
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