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ABSTRACT

PURPOSE: Introducing a system for recording of the productive effect of energy and protein by their
transformation into lamb/kids/small ruminant’s meat. METHODS: The results were obtained in
experiment with a 6 male Kalofer longhaired goat kids, slaughtered immediately at weaning at 90 days
of age, without a period of intense fattening after weaning (so-called “milky kids™). The kids were
rearing in traditional conditions in the real production system. RESULTS: Clarc of energy distribution -
CPT (net energy fodder — gross energy meat) - 0.5871 (58.71%) and Clarc of protein transformation —
CPT (protein digestible in the intestine fodder — crude protein meat) - 0.1958 (19.58%) have been
calculated. CONCLUSIONS: The Clarc of energy distribution and Clarc of protein transformation are
indexes for objective calculation of the energy and nutrient transformation between the preliminary and
secondary parts of the eco-technical chain “fodder-edible parts of lambs/kids meat”.
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INTRODUCTION

The most accurate contribution of a given
fodder to the production of edible products is
the net transformation of energy and protein in
the food (1). Different types of produced
energy (digestible, exchangeable, net) are used
to measure the nutritional properties of the
fodder. In reporting the produced effect, we
take into account the delta of growth and
expenditure of fodder per one unit of growth
without counting the ratio of water and
nutrients in this growth (2-5).

It is essential to find a system that accurately
measures the nutrients and energy coming
from the primary unit of the eco-technical
chain (the fodder) and moving towards the
secondary unit (consumable products by
humans) — boneless meat, egg mélange, milk.
In this regard, Penkov and Genchev (6)
propose the introduction and standardization of
two main indices that objectively report these
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processes: Clarc of energy distribution (CED) /
Clarc of protein transformation (CPT). The
names (Clarc/Clarcs) come from an ecological
context and one of a circulation (biological
accumulation and dissipation) of the chemical
elements while they pass from one level of the
trophic chain to another (7, 8).

In traditional technologies for the rearing of
the local goats’ breeds in Bulgaria, the main
productions are the milk, and meat from
suckling kids, slaughtered immediately at
weaning at an early age, without a period of
intense fattening. The meat obtained from such
“milk-kids”, is of high taste and dietary
qualities, and in itself is at a low cost, due to
the lack of high feed costs, such as in the
intensive  fattening  (9-13). In  the
Mediterranean countries, where the goats are
raised mainly for milk, the kids are slaughtered
in early age also known as “milky kids”
(14,15). Consumption in Greece and Spain has
a preference for carcasses from kids with low
live weight (up to 10 kg carcass weight). In
Italy, “capretto” type of light carcasses are
considered as a delicacy, whereas meat from
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older kids and mature goats have not real
market niche (16).

The purpose of this study is to introduce the
indicators CED and CPT in the sheep and goat
breeding (direction for meat), and based on
practical experiments conducted with goatlings
(sucking kids), to develop a methodology for
their accurate and standardized calculation.

MATERIAL AND METHODS

For investigation of some meat features, a
complete slaughter analysis on 6 male Kalofer
longhaired goat kids born in the nucleus farm
of the Rare Breed Center in Vlahi villiage,
Kresna region, Bulgaria was carried out. The
experimental group was aligned by sex and
type of birth. During the suckling period the
kids are traditionally grown together with their
mothers, the mother's milk was the main food,
and after the 20" day of birth, the kids has a
free access to lucerne hay and concentrated
fodder (corn and barley). The goats (mothers
of the kids) were selected according to their
age, 2-4 years of age. The daily ration of goats
consisted mainly of grazing.

Clinically healthy, free from internal parasites,
well developed specimens were chosen for the
design of the experiment, was excluded the
extremely variants. A leading criterion for the
slaughtering of kids was the weaning age (90
days), which is according to the tradition of the
rearing of this local breed.

The slaughter analysis was done according to
the method of Zahariev and Pinkas (17). The
slaughtered live weight was measured after a
24-hour fasting diet. The animals has free
access to water. After slaughter, the cleared
carcasses was cooled to 5°C, for 24 hours.

To define the total meat content, the chilled
carcasses was cuted along the medial line. For
boning, the left half of the carcasses was used,
which was cut at certain points into the
following parts: neck, shoulder, loin, leg. The
first incision was made behind the last cervical
vertebra, separating the neck. The next incision
was made behind the last rib, separating the
shoulder with the underlying rib portion. The
third incision separates the first sacral vertebra
(S1) and the sixth lumbar vertebra (L6),
dividing the loin together with the soft
abdominal wall from the buttock. The resulting
pure meat was multiplied by 2. For define of
the chemical composition of the meat from
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Kalofer long-haired kids, an average sample of
meat constituting 1/3 of the weight of the meat
in the each boned part of the carcass was taken.
Feeding schedule of the fodder:
Until up to 20 days of age, the goatlings are
fed without restraint with a breast milk from
their mother. The method of determining the
guantities of breast milk consumed is as
follows: the mother goat’s milk is measured on
a monthly basis, while the goatlings are
removed from their mothers for a period of 12
hours, the mother goats are milked manually
twice a day and the quantity of the obtained
milk is multiplied by 2 (18). After the
twentieth day, in designated spaces accessible
to the goatlings but not their mothers, each
baby goat is provided with hay (after day 45
the goatling is also provided with concentrated
fodder) in an individual feeder. The amounts of
fodder provided as well as any residuals are
weighted out daily.

Since the concentrated fodder consisted of
60% maize and 40% barley, the following
formula was used to derive the average
nutrition:

The mean content of net energy for growth
(NEG) and protein digestible in the intestine
(PDI) in the concentrate = (content in
maize*60+content in barley*40)/100 (mean
NEG = 7.7 MJ; PDI = 102 g).

The data about the NEG and PDI in the
fodders are: maize: (NEG) — 8.1 MJ; (PDI) -
114 g; barley: NEG - 7.05 MJ; PDI - 83 ¢
(calculated by (19, 20).

The following formula for the calculating of
NEG and PDI in the different fodders (native
substances) was used:

For goat’s milk:
PDI (g/kg) = 0.0011*(CP)2 -0.3778*Crude

protein +102.4 (21)
NEG (MJ/kg) = Metabolizable energy
(ME)*(0.0382 +0.0104*q) (22)

g = ME/GE = 0.97; Gross energy (GE) =
0.0242*CP+0,0366*Crude fats+0,017*NPE

For Lucerne hay:
NEG (MJ/kg) = (136 — 0.20*Crude fiber)*6
(19)

PDI (g/kg) = 0.1414*Crude protein+54.247
(21)
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The content of crude nutritional substances in
the fodders and meat was established
according the Kjeldahl methods (23).

The GE content in fodders and meat was
established using the formula of (24):

The Clarc’s of energy distribution/protein
transformation (CED/CPT) were established
by the formulae (6):

CED = Net energy input (fodder)/gross energy
obtained in meat

CPT = protein digestible in intestine input
(fodder)/crude protein obtained in meat

RESULTS AND DISCUSSION

The amounts of fodder consumed during the
different sub-periods as well as for the entire
period of the study are shown in Table 1. It is
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evident that the main growth and meat
production in the studied goatlings comes from
the mother’s milk and to a lesser degree from
the concentrated fodder and hay. This is
mainly attributed to the fact that the farmers do
not milk the mother goats and their entire
supply of milk is consumed by the baby goats.
Traditionally, the baby goats are not fed any
fodder till after they are 20 days of age and
even after that they have a hard time getting
used to the fodder which is why their
consumption remains low for the entire period
until slaughter (90 days of age). In the
compared lambs/baby goats from different
breeds (25), only the amount of consumed milk
is within the recommended range while the
consumed amount of hey and fodder are under
the recommended levels.

Table 1. Scheme of feeding of the kids from birth to realization (90 days of age)

Period after birth (days)

Fodder input (scheme of feeding)

Total fodder input for the
period, kg (in native)

0-20 (20 days) Mother’s milk 24
21-45 (25 days) Mother’s milk 30
Lucerne hay 1.25
46-90 (45 days) Mother’s milk 54
Lucernr hay 4.5
Energetic fodder (60% maize, 40% 6.75
barley)
For the whole period(0-90 days) Mother’s milk 108
Lucerne hay 5.75
Energetic fodder (60% maize, 40% 6.75
barley)

The calculated levels of net energy per one unit
of fodder (Table 3) and by periods (Table 2)
for the duration of fattening show that a baby
goat consumes, on average, a het energy of
291.67 MJ and protein digested in the
intestines of 2168.83g.

Table 3 shows the lean meat weight
(excluding bones) of kidney carcasses and the
nutrients and the energy content per unit meat,
in the native state.

The results shows a relatively favorable ratio
of protein to fat inthe meat of the Kalofer

long-haired goat kids at weaning in 90-days of
age. Due to the fact that there is not period of
intensive fattening and early slaughtering age,
the relative fat content in the total meat
samples is relatively low - 10.286%
respectively. At the same time, the protein
content is significantly higher — 17.793%. In
comparing of the meat characteristics of kids
from different goat breeds, and at different
ages, a number of authors find a similar trend
(26-28). The authors found a higher content of
water and protein in the meat of the youngest
animals. As the age of slaughter increases, the
percentage of moisture and protein decreases,
and the fat and ash content increases.
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Table 2. Net energy (NE - MJ) and protein digestible in the intestine (PDI-g) content in one unit
consumed fodder and total consumed NE and PDI from 1 kid (entrance of the system)

Indexes X mean SE
1.Goat’s milk(in kg native):

Net energy, MJ; 2.04 0.06
Protein digestive in the intestine, g 9.85 0.98
2.Lucerne hay (in kg native):

Net energy, MJ; 3.37 0.44
Protein digestive in the intestine, g 72.44 3.28
3.Maize - grain (in kg native):

Net energy, MJ 8.1 -
Protein digestive in the intestine, g 114 -
4. Barley — gray (in kg native):

Net energy, MJ 7.05 -
Protein digestive in the intestine, g 83 -
Net energy input for the whole live (mean from 1 kid), MJ 291.67 9.01
Protein digestive in the intestine input (mean from 1 kid), g 2168.83 127.98

Table 3. Content of meat without bone, chemical composition and gross energy (GE) content of

experimental kid’s meat

Indexes X mean SE
Mass of meat without bones in kid’s carcasses, kg 7.05 0.22
Crude protein (CP), % (native) 18.07 0.20
Crude fats, % (native) 10.18 0.24
Accumulated gross energy (GE) in 1 kg meat (native), MJ 8.09 0.12
Accumulated CP B 1 kg meat (native), g 180.68 2.02

The output of accumulated energy and protein
and Clarc’s of distribution/transformation are
shown in Table 4.

Table 4. Accumulated mean values of gross energy and crude protein in the meat of one kid (exit of
the system) and Clarc of energy distribution/Clarc of protein transformation (CED/CPT)

Indexes X mean SE
Accumulated CP in meat of 1 kid, g 1273.38 35.23
Accumulated GE in meat of 1 kid, MJ 57.11 1.96
Clarc of energy distribution (CED) — “NE fodder—GE meat” 0.5871 (58.71%) 0.02 (2%)
Clarc of protein transformation (CPT) — “PDI fodder-CP meat”  0.1958 (19.58%) 0.01 (1%)

Studies with Japanese quails (6) that explore
similar indicators (Clarcs) show significantly
higher amounts of net energy and protein
digested in the intestines per one quail;
however, the approach of calculating inputs
(net energy and protein digested in the
intestines for baby goats vs. exchanged energy
and raw protein for birds) and outputs (energy
and protein deposits in the entire body’s
muscular system for baby goats vs. energy and
protein deposits in the chest and hip muscular
system for birds) is different.

CONCLUSIONS

For the whole period of fattening (0-90 days of
age) the experimental animals are consumed
average 108 kg mother milk, 5.75 kg Lucerne

hay, 6.75 kg concentrate energetic fodder, or
total consumption of 291.67 MJ net energy and
2168.83 g protein digestible in the intestine.

In the postponed average 7.05 kg meat without
bones in the carcass, the animals are
accumulated average 57.11 MJ gross energy
and 1273.38 g crude protein.

The calculated Clarc of energy distribution in
the chain fodder — kid’s meat is 0.5871
(58.71%).

The calculated Clarc of protein transformation
in the chain fodder — kid’s meat is 0.1958
(19.58%).
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The Clarc of energy distribution and Clarc of
protein transformation are indexes for
objective calculation of the energy and nutrient
transformation between the preliminary and
secondary parts of the eco-technical chain
“fodder-edible parts of lambs/kids meat™.
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