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ABSTRACT
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Wet brewer’s spent grain (WBSG) is the extracted residue remaining after
grains have been fermented during beer making process. The annual WBSG
production in India is approximately 0.4 million tones and can serve as a good
feed ingredient for livestock especially for ruminants as it is a good source of
protein with a crude protein content ranging from 25 to 34 per ¢ent and has
7 to 10 per cent crude fat.

However, effective utilization of wet brewer’s spent grain available in India
by replacing concentrate feed in the diets of goats has not been exhaustively
studied and documented. Hence, the present study was proposed to evaluate the
effect of inclusion of wet brewer’s spent grain replacing the concentrate feed on
the growth and reproductive performance of Salem Black breed of goats.

Proximéte composition of WBSG viz. crude protein, crude fibre, ether
extract, total ash and nitrogen free extractives were estimated on DM basis. The
results indicated that the WBSG is good source of dietary protein having

27.47 per cent crude protein.




The fatty acids profile of wet brewer’s spent grain was found to contain
JUFA and PUFA with a PUFA: SFA ratio of 1.97.
In vitro dry matter and nitrogen degradability of wet brewer’s spent grain
were determined using a modified rumen simulation technique (TANUVAS-
JI‘:\"USITECTM). The effective DM and nitrogen degradability of WBSG were 40.72
‘and 33.40 per cent, respectively. The rumen degradable protein (RDP) was
32.72 per cent and rumen undegradable protein (RUP) was 54.93 per cent.
Twenty-four numbers of Salem Black does aged between 8 and 10
months were randomly distributed into four treatment groups of six animals each.
The T1 group was fed with only roughage without concentrate feed, the T2 group
was fed with roughage supplemented with concentrate feed, the T3 group with
roughage along with wet brewer’s spent grain by replacing concentrate at 50 per
cent level and the T4 group was fed with roughage along with wet brewer’s spent
grain replacing concentrate at 100 per cent with isonitrogenous and isocaloric
level.

. Monthly body weight of adult does and feed consumption were recorded.

Growth performance and body weight gain were calculated.
The DMI of Salem Black does was significantly (p<0.05) lower when fed
with 100 per cent WBSG than the concentrate during non pregnant and pregriant
“stages.

The body weight was significantly (p<0.05) higher from the beginning of
the trial, throughout gestation and lactation in the 100 per cent WBSG
supplemented group compared to other groups.

The reproductive traits and reproductive performance like conception
rate, gestation length and birth weight of kids etc., were studied in all the groups.

The conception rate after first insemination and subsequent mating was
100 per cent in all the treatment groups. The gestation length did not vary
between the treatment groups. The kids born to the does supplemented with 100
per cent WBSG had significantly (p<0.05) higher birth weight and weaning weight
as compared to that of the kids born to does without supplementation.




Monthly blood samples were collected from adult does and kids for
iematological and biochemical analysis (blood glucose, total cholesterol,
triglyceride, blood urea nitrogen, phosphorus and calcium). The mean red blood
cell count, haemoglobin content,-white blood cell count, plasma glucose, total
protein and blood urea content, plasma total cholesterol, triglycerides levels,
calcium and phosphorous levels in the does were not influenced by feeding of
: oncentrate or WBSG and the mean values had no significant variation among
the treatment groups. Plasma samples were analysed for hormones
(progesterone, estrogen, cortisol and thyroid hormones) by radioimmunoassay.
The mean values of plasma progesterone, estrogen, cortisol and Ts and T4 in the
" Salem Black does were not influenced by the supplementation of either
concentrate or WBSG.

Milk yield and composition (fat, lactose, proteins and total solids) were
evaluated. Milk and meat fatty acids profile were determined by gas
chromatography. The mean total milk yield of T4 group was significantly
(p< 0.05) higher compared to all the other treatment groups of does. Milk fat, milk
lactose and total solids per cent upto 90 days and solids not fat per cent upto 45
days of lactation were increased by WBSG supplementation to does in"
comparison to control. Similarly 100 per cent supplementation with WBSG
significantly decreased the milk C1o, (capric acid) and Cyeo (palmitic acid) fatty
acids and milk short chain fatty acids level but increased the Cigo (stearic acid),
C1s:1 (oleic acid), LCFA and decreased the SFA: LCFA ratio as compared to the
control.

Weekly body weight of kids (born to the does of respective treatment
groups) and feed consumption were recorded. Growth performance and average
daily gain were calculated.

Feeding of concentrate or WBSG to the Salem Black kids did not have
any significant influence on the mean red blood cell count, haemoglobin content,
packed cell volume and white blood cell count, mean plasma glucose, total
protein and plasma total cholesterol, HDL, LDL cholesterol and triglycerides




_Blood urea level in kids was elevated in born to does of T4 group when
ared to the control kids.

The DMI of kids born to group T4 does was significantly (p<0.05) lower
mpared to control group. The body weight was significantly (p<0.05) higher for
‘kids of 100 per cent WBSG supplemented does. Likewise, the average daily
y weight gain (g) was higher (p<0.05) and feed to gain ratio was lower
<0.05) in these kids compared to control.

The growth hormone and IGF - | levels in the kids of T4 group showed a
significant (p<0.05) increase as compared to the T1 group kids. The mean values
- of thyroid hormones T3 and T4 were almost similar in all the treatment groups of
" Salem Black kids from the third to the sixth month of age.

| Carcass characteristics were studied after slaughter of the kids at 6
months of age. The mean dressing per cent of the kids supplemented with
-~ WBSG (100%) was significantly (p<0.05) higher and the per cent of total inedible
parts was least in the kids supplemented with WBSG (100%) as compared to the
kids in the control group.

Supplementation of WBSG at 100 per cent level caused a significant
(p<0.05) increase in the Longissimus dorsi muscle fatty acids Cig:.1(oleic acid),
Cis:2 (linoleic acid), MUFA, PUFA, PUFA:SFA ratio and significantly decreased
C1e:0 (palmitic), Cqs.0 (stearic acid) and SFA level as compared to the control.

The present study indicated that supplementing WBSG in the diet of kids
significantly reduced the feed cost. The weight gain per unit cost was highest in
T4, followed by the T3, control and T2 groups thus indicating that supplementing
WBSG in the diet resulted in better profitability without having any adverse
effects on the productive and reproductive performance in Salem Black goats.




