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Abstract

Nigeria

Twelve lactating sahelian goats aged between 2 and 3 vears and averagmng 25kg bodv weight were
selected from the herd ar the Iniversity of Maidugur Teaching and Research Farm, for a 19-week

lactation studv.

The does were classified into carlv. mid. and late lactation stages and maintained

daily on kg concentrate mixiure per animal in addition to grazing on Ganba grass. Milk collected
were analvsed for total solids (TS), butterfat—proiein, solidys -not_far (SNF), Ash and energy. The
mean percentage values (M- SE) of colostrum were TS 14. 96 -0 4 12 buterfat 8.35+1.00; protein

3643031 ash 093007 SNF 6,37

LO51: and energy 3.21 ~0.39 M) ke The overall mean values

Jor mature milk were 13.15-0.27. 7.52 JOIS 481014, 0.76+003, 5. 66+0.16% and 2.7910.12
M KC respectivelv for TS. fas, protein, ash SNI- and energy. There was a gradual decline in the

values of all the components of colostrum from day - 6 afier Kidding

Gienerally, colostrum

& ’ < 5 oh P
constituents were higher in concentration than those of mature milk on the 7 day after parturition.

The mature milk constituents were significanily affected (I’

0.05) by stage of lactation. These

constituents tended to increase with ach ‘ancing lactation, Milk constituents fespecially Fat, protein
and SNFy, as evident from thus study could be inanipulated through feeding.

Key Words: Sahclian goats. lactation stage. mulk composition.

Introduction.

In Nigeria. cattle have been the traditional
source of milk for human consumption. The
indigenous cattle breeds have continued to
dominate the traditional livestock subsector
despite the fact that their genctic merit for milk
production has consistently fallen far short of
demand especially i the urban centres. The
deficit has been met by imporiation of milk and
nulk products over the vears.

There 15 a need to explore other sources of milk
Il the country is 10 altain self-sufficiency in
dairy production and be able 1o satisfy the
protein needs of a rapidiy expanding population.
With population of poats estimated at 40 mitlion
(F.O S. 1996) The country is better placed 10
realize stgnificant  contribution to the dary

industry from goats. Moreso, there is now a
growing awareness of the unique differcnces
between goat and cow milk for human nutrition
and health (Parkash and Jenness, 1968
Devendra and Burns, 1970; Nunu. 1990). Goal
milk is more casily digested than cow milk due
to the fact that the fat is finer and more easily
assimilated. In addition. goat milk is
particularly rich in antibodics and  low in
bacterial count especially when freshly drawn
(Belanger., 1975). It is partly due to these
biomedical values that goat milk is usnally
prescribed i treatment  of many  human
ailments(French. 1970.  Haenlein, 1981).  Goat
milk varies in composition at diffcrent stages of
location and this is of nutritional unportance to
the young goat The composition of goat milk in
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temperate countries has been extensively
investigated and reviewed (Parkash and
Jenness,1968;  Jenness and Sloan, 1970;
Jenness, 1980; Haelein, 1981). With  the
exception of some studics on the milk
production and composition of the Red Sokoto
and the West African Dwarf breeds in Nigeria
(Malau-Aduli and Anlade, 2001; Malau-Adule
et al, 2000, James and Osinowo, 2000). It
appears that little attention has been given to the
evaluation of milk of other breeds.

The present study therefore reports on the
chemical composition of the milk from Sahelian
goats as influenced by stage of lactation.

Materials And methods

Apimals and their management

Twelve Sahelian does, the Borno White variety
of between 2 and 3 years old, averaging 25kg
weight were selected from the goat it of the
University of Maiduguri Teaching and Rescarch
Farm for the lactation studies that lasted for a
19-week period. The animals were confined in
individual pens and provided with fresh clean
water and salt licks ad libitum. They were turned
to pasture composed mainly of Gamba
(Andropogon gavanus) from 08.00 GMT to
12.00 GMT daily. In addition to grazing, the
does received 1kg concentrate mixture per head
daily. The proximate compositions of the grazed
forage and concentrate are as shown in Table 1.

Table 1 ingredients and nutrients compositions of the concentrate and grazed Jorage.

Ingredients

percent
Concentrate Gamba Grass

Wheat offal 776 .
Cotton seed cake 155 -
Molasses 5.0
Dicaicium phosphate 1.0
: 1.0

£511 3TN 1O

Muirient coutents
Dy mattcr (DM
Lade poolcin
Crude fibre

Ether extract

Ask

M- free extract

Gross encrgy (M¥g DM)

-} ‘W
X i
[ ‘i’

Ao
W

Heg!
8

*To provide the following per
Vit A, 15000TLE Vit 137 1606
B2, 2.5mg; 56, 9302, 310 £.0n

The goats were clussified according 1o stan
factation. Prior 1o kidding, each gravid doc was
mmmediziely confined 10 the kidding Pen 2ng fixd
gamba hav and afler parmrition, the |
reimained with the dam for 2 weck helvre p.C
the herd. Weaning periods varied fom 4 o
monihs,

T T TG T PR = P

3 weve nbiained weockly from each
ng oxoept for the first & davs
of colostrum were collecied.
v colosirum was obiained
% 3 ic sampie botties and
Gut preservatives in a desp freczer at

w required for analysis. s

P
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Analytical procedures.

The colostrum and mature milk samples were
analysed in triplicates for total solids, protein (N
X 6.38), Fat, Solids-Not-Fat, total ash and
encrgy. Total solids was determined by drying
5g sample 1o constant weight at 105°C for 24
hours. Fat was extracted by the Roese-Gottlich
cold extraction method (Pearson, 1977). Solids-
not-fat was determined as the difference
between total solids and fat. Crude protein and
total ash were determined by the AOA.C.
(1990) procedures. Milk energy (Y MJkg) was

cstimated using the
equation (MAFF, 1977);

multiple  regression

Y = 0,386F +0.0205 Sl}ll"—-O.2336 where F and
SNF arc percentage values of fat and solids-not-
fat. Statistical cvaluations were made using the
completely randomized design according to steel
and ‘I“orric (1980)

Results and discussion

The results obtained for the gross composition
of colostrum from day 16 afier parturition are
summernised in Table 2.

Table 2 Composition of Colostrum of Sahelian goats

Days After Kidding

Components i 2 3 4 3 6 Mecan SE
Total solids (%) 19.90 17.30 1488 1460 11.79 10.81 1496 041
Fat (%) 12.40 1070 7.80 780 620 6.60 8.58 1.00
Protein

(NX6.38) (%) 630 609 608 602 498 439 5.64 0.31
Solid-not-fat (%) 7.50 7.11 7.05 680 558 420 6.37 0.51
Ash (%) 1.20 100 098 080 079 (.80 0.93 0.07
Energy (Mi/kg) 4.70 404 293 291 228 2.40 3.21 0.39

The mean values of total solids (TS). Fat,
Protein, solids-not-fat (SNF), ash and energy
were 14.96+0.41, 858+1.00, 5.64+0.31,
6.3740.51. 0.93+0.07 and 3.21+0.39 Mikg
respectively. There was a gradual decline in the
percentage  values of these constituents  of
colostrum from the first to the sixth day after
kidding. The composition of colostrum
approached that of mature milk on the seventh

day of kidding. Several workers have reported
similar trend in the composition of colostrum of
goat( Mba et al, 1975 Akinsoyinu and
Akanyele, (1979). cows (Rock. 1976.
Akinsoyinu, 1981) and other species (Jenness
and sloan, 1970).

The composition of mature milk with advancing
lactation is presented in Table 3.
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Table 3: Components of mature milk of sahelian goats at different stages of lactation.

LACTATION Components (%) Energy
STAGE WEEKSTS FAT Protein Ash  SNF  (MJ/Kg)
2 10.71 571 3443 0.60 500 207
EARLY 3 11.72 6.83 430 058 489 2.50
4 11.24 6.40 126 0.56 484 233
5 12,97 7.03 427 069 494 2.58
6 11.29 7.47 510 070 580 275
7 13.30 7.40 5.10 077 590 2.74
Mecan 11.87° 6.81° 441" 0.65" 507° 249"
SE 0.36 023 0.41 003 017 211
8 12.51 7.47 1.31 071 584 2.77
MID 9 12.80 7.38 472 070 542 273
10 13.53 867 4.10 068 486 3.21
11 13.74 844 1.48 080 530 3.13
12 14.53 861 5.10 099 592 3.21
13 14.26 8.51 197 080 577 3.16
Mean 13.56" 818" 161" 0.76"° 332" 3.04°
SE 0.32 0.24 0.16 002 017 0.09
T4 13.60 733 335 080 627 372
LATE 15 13.66 7.14 5.72 080 652 2.66
16 13.83 7.65 5.36 084 618 284
17 14.37 8.08 5.36 09 629 3.01
18 14.67 7.83 5.94 089 684 292
19 15.50 7.37 6.14 098 713 2.75
Mean 14.303" 7.61° 5.56" 085 642° 283%*
S 0.19 014 0.14 003 016 0.u5
Overall Mean 1318 7.52 481 076 566 2.79
SE 0.27 0.1% 04) 0.03 0.i6 0.12

S e e _ S PT_—————— —————'1

*TS = Total solids: SNF = Solids-not-{at

e Means in 4 columa with diffeent superscripis datfer significanthy(P<).05),

The mean total soliags (1'S) showerd consistent
increase from carly (11.87%) to late (14.03%;)
lactation. The mean vatue for mud-lactation was
13.56%. The diffcrences in the lactation periods
were significant (p=0.0%7  The total solids
increased linearly from 12.51 to 14.53 percent
it weeks 8 to 12 respectively, declhimng 1o 13 .83
percent in week 16 before increasing again to
P50 percent an the jast week of lacustion, The
overall mean value (13.18+0.27%) is less than
the \".3!w:$ reported 1or the West African Dwarl

(1830%) and Red Sokoto 1 15.83%) gomt milk
(Mba er of. 1975). The present TS value is
however, mwuch mgher than 1he values of
10.60% reported for saanen (Pilla et al., 1980)
and 12.8% reporied for saancn and Alphine goat
mikk (Varmuas and Chawle, 19%4)

The mean butterfad coment (*4) of milk were
6815023 in courly. 4154024 in mid and
T.6110.14% I Jate Tactation with an overall
mean vatuc of 7.52=6.18%. In an carlier study
Mba ¢t al (1975 rueoraod comparable values of
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6.70, 7.78 and 7.26 butterfat in carly, mid and
fate lactation, respectively in the West African
Dwarf goat milk. The butterfat concentration in
these two studies exhibited similar trend: rapid
increase from carly to mid-lactation and slight
decline in late lactation. This observation is,
however, at variance with the results of Flamant
and Morand-Fchr (1982) which showed that
butterfat was highest in carly lactation,
decreased quickly and increased again in late
lactation. The differences could probably be due
to breed effect, physiological condition of the
animal, fced composition, methods and
efficiency of chemical analysis. High
concentrate low roughage diets have been
reported to depress the butterfat level of milk
(Kay, 1966; storry, 1970, Rook, 1976).

The present SNF values (Table 3) followed
similar trend as those of total solids. The SNF
content increased with advancing lactation
attaining peak (7.13%) in the 19" week.
However, the overall mean value (5.6610.16%)
is lesser than thosc reported in the literature
(Mba er al, 1975; Quresh er a/., 1981, Varma
and Chawla, 1984; Boros e al, 1985). Breed
differences in the SNF content of goat milk have
been confirmed (Parkash and Jenncss, 1968).
Protein concentration in milk constitutes the
main differences in SNF content. The mean
milk protein content (Table 3) in carly, mid and
late lactation were 44140 14, 461+0.16 and
5.56+14%, respectively. The overall mean
value (481+0.15%) 1s comparable to the
reported values of 4.60% for Red Sokoto and
4.71% for the West African Dwarf goat rmlk
(Mba et al., 1975). The value is however, higher
than those reported for goats elsewhere (Pilla er
al., 1980, Quresh et al, 1981. Boros et al;
1985). The ash percentage representing the
mwineral content of the milk followed similar
pattern as the TS throughout the lactation. Ash
content was significantly influenced by lactation
penod. Total nuncral content of milk attained
maximum in fate lactation which is contrary to
the finding of Polychroniadou and Vafopoulou
(1985) who reported maximum ash content in
mid lactation among Greek sheep breeds. The
overall ash value (0.76+ 0.03%) 1s comparable

to those (0.72 and 0.77%) reported for Russian
goats and sheep, respectively (Boros et al; 1975)
and 0.78% for Indian goats (Qurcsh et al; 1981)
The energy values (Table 3) were affected by
stage of lactation, increasing significantly
(P<0.05) in mid lactation before declining in late
Iactation. The mean values for early and late
lactation were similar (p>0.05). The corrclation
cocflicients(r) between fat and protein (r =
0.158), fat and cnergy (r =0.998), SNF and
protein (r = 0.959) and SNF and energy (r =
0.279) were computed.  The correlations
between fat and encrgy as well as SNF and
protein were positive and significant (P<0.01).
Highly significant correlation between fat and
energy in the milk of the west African Dwarf
goat and the Red Sokoto goat has been reported
(Mba et al., 1975).

Conclusion

“In conclusion, the data suggests that the milk of

sahelian goats have constituents comparable 1o
those of their counter parts elsewhere in Nigeria
and other countries. The constituents of
colostrum tended to decline progressively from
the 1" 10 the 6® day afler kidding and
approached values of mature milk on the 7" day.
Mature milk constituents were  significantly
influenced by stage of lactation,
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