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RESULTS OF DETERMINING THE NUTRITIONAL
COMPOSITION OF MEAT AND BONE MEALS
INTENDED FOR FODDER MIXTURE

Abstract. The article discusses the utilization of livestock waste from slaughterhouses
in the production of feed additives, suitable for broiler chickens, using highly nutritious food
waste. The study presents results for moisture, protein, crude fat, and ash content in waste
samples from various animals (foals, calves, and bone meal). Notably, the fat content was
9,6% in foal flour, 8,0% in calf flour, and 31,7% in bone meal. The research revealed that
while a sample made from bone meal is high in fat (31,7%), the sample with the lowest
amount of crude fat (8,0%) was from calf flour. These findings suggest the development of
a new compound feed mixture, utilizing waste from agricultural animal slaughter, which is
formulated to rapidly increase the weight of meat birds.
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Introduction. The primary raw materials for feed mixtures for agricultural
animals and birds are grain crops, predominantly barley and wheat. Additionally,
oats, corn, millet, and triticale are utilized. Notably, 65-70% of the content of a 1-
ton feed mixture comprises these grain crops. In preparing enriched feed mixtures,
the ingredients include protein-vitamin mixtures, premixes, by-products from
slaughtering agricultural animals, and a wide variety of mineral raw materials. Feed
flours containing animal by-products are highly nutritious due to their richness in
essential amino acids and proteins (50-60%). Furthermore, meat-bone and bone
flours are particularly abundant in calcium and phosphorus. Therefore, the
processing industry's development strategy may involve several comprehensive
measures: diversifying the range of manufactured products, modernizing production
technologies, and broadly incorporating previously underutilized raw materials,
including secondary animal-derived raw materials.

Bones are primarily utilized in the production of edible fats, meat mass, semi-
finished meat and bone products, dehydrated soups, and various other food products.
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They are also used in making feedstuff materials, adhesives, and gelatin. The
proportion of bones obtained varies with the type and fat content of the meat. For
instance, processing first-category beef yields 21,2% bones, while second-category
beef yields 24,2%. In the case of pork, second-category pork processing results in
13% bones, and third-category pork yields 10,3%.

Compound feed enterprises manufacture their products using scientifically
formulated recipes developed by research institutions, or in line with established
norms concerning chemical composition and nutritional value. These formulations
also take into account recipes calculated by the customers themselves. The process
of devising recipes for compound feed and protein-vitamin supplements adheres to
methodological guidelines sanctioned by the Ministry of Agriculture of the Republic
of Kazakhstan.

The nutritional value of a fodder unit, characterized by a bulk weight of 450-
480 g/l and a moisture content of 13%, is considered standard for high-quality oats.
These oats comprise 12% protein, 32% fat, 9,2% fiber, and 58% nitrogen-free
extractive substances (NFES). This composition of the fodder unit indicates that 1
kilogram of such oats can contribute to the accumulation of 150 grams of fat in cattle.

Chickens are fed based on their age group: broiler (meat) chicks aged 1-30
days, 31-70 days, and young chickens aged 121-180 days. In the feed recipe,
different types of animal feed can be used interchangeably, provided they maintain
the specified total amount of animal protein.

Matgorzata Karwowska, Sylwia Laba, and Krystian Szczepanski [1]
highlighted that food losses and waste in the meat sector are a relevant and
widespread issue. It is estimated that 23% of production in the meat sector is lost or
wasted. The largest portion occurs at the consumption level, accounting for 64% of
the total volume of food waste, followed by production (20%), distribution (12%),
and primary processing (3,5%).

Animal blood, a by-product of slaughter, stands out as one of the most
valuable yet relatively inexpensive secondary raw materials in terms of food and
biological properties. It is abundant in a variety of organic and mineral substances,
including both macro- and micro-elements. Blood composition can include up to
18% proteins, 80% water, and up to 2% non-protein substances and minerals (N.A.
Velichko et al.) [2].

According to H.A. Aubakirov [3,4], in various regions of the Republic of
Kazakhstan, facilities have been processing animal carcasses into meat and bone
meal, examples being in the Turkestan region and Arys city. In major metropolitan
areas of the republic, such as Almaty, Astana, Shymkent, Karaganda, and Taraz,
animal slaughtering primarily takes place in equipped military areas, and in
specialized slaughtering workshops associated with local markets and industrial
combines. The utilization of these secondary raw materials as feed additives for
livestock, poultry, and fish not only enhances the productivity of the animals being
fed but also reduces the production costs of the final products. This is attributed to
the completeness and balance of various essential nutritional substances in the feed
mixtures.

Despite the current shortage of animal protein, the nutritional substances
derived from bones are not being efficiently utilized. A considerable portion of the
bones obtained from the meat industry is sold as they are. When bones are used
inefficiently in this way, a significant part of their protein content, edible fats, and
minerals remain unutilized as a food resource. In the industrial processing of bones
for food purposes, the meat residues and bone fat, along with the most valuable
component - proteins, are separated and used for feed and technical purposes. Bone
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fat is valuable because it is rich in monounsaturated fatty acids. Compared to other
fats derived from animals, it has a soft consistency, a distinctive pleasant smell and
taste, and excellent emulsifying properties.

Conditions and methods of research. This study, focused on determining
the composition of meat and bone meal, was carried out in a laboratory in Astana
city. This was part of a collaborative effort between M.Kh. Dulaty Taraz Regional
University and the JSC "Livestock and Veterinary Science and Production Center".
Sample measurements were conducted using a Navigator scale from OHAUS
CORPORATION, USA, and a BINDER model BD 115 drying oven was used for
drying the samples. To ascertain the composition of the meat and bone meals, the
FOSS NIRS ds2500 express analyzer was utilized.

Sampling and Preparation of Feed Flours, Determination of Composition of
Meat and Bone Flours, were based on the following standard requirements:

- GOST 17681-82 Feed flour from animals. Test methods.

- GOST 13496.15-97. Feed, compound feed, raw materials for compound
feed. Methods for determining crude fat content.

- GOST 32195-2013 (1SO 13903 2005) Feed, compound feed. Method for
determining amino acid composition.

- GOST ISO 6498-2014 Feed, compound feed. Preparation of samples for
tests.

- GOST 13496.3-92 (ISO 6496-83) Compound feed, raw materials for
compound feed. Method for moisture determination.

- GOST 13496.4-93 Feed, compound feed, raw materials for compound feed.
Methods for determining nitrogen content and crude protein.

Research results. During the research, embryos obtained as by-products
during the slaughtering of horses and cattle at slaughter facilities were selectively
collected (see Figures 1 and 2).

Figure 1. Measuring the Horse Figure 2. Preparing the Horse
Embryo Embryo for Drying

The weights of the foal and calf meatballs were measured using a special
electronic Navigator scale (by OHAUS CORPORATION, USA) (see Figure 1).
Then, after being minced and turned into minced meat (see Figure 2), they were dried
in a BINDER (model BD 115) drying oven at a temperature of 50°C.
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During the analysis of meat and bone flours, the composition of their
ingredients was determined using the FOSS NIRS ds2500 express analyzer and a
mill for preparing the powder (see Figures 3 and 4).

e

Figure 3. The FOSS NIRS ds2500 Figure 4. Powder Preparation Mill
Device

During the research, the composition of foal, calf, and bone flours was
determined. The sample data obtained from the FOSS NIRS ds2500 express analyzer
were automatically displayed on a computer monitor. The indicators of various
samples displayed on the computer monitor based on the test data (see Figures 5, 6,
7) were compared with each other.

Sample Report FOSS
Metwark: Masaic
Instrument graup: MIRS DS2500 growp
Instrument: KATY imeriut CCedidynmna
Sample Information
Product: Myka MACOKOCTHaR w3 (MY)
Sample type: Mormal
Analysis time: 11:44:12
Analysis date: 03-11-2023
Sample handling: Small cup
Sample number: MepyepT npoba
Database 10: 890 579
NpumesuaHne
Parameter Value GH NH tstatisti 5D Min Max.
=]
BnaxHocTs (%) 50 _ _ 0.08 018 482 520
Nporea (%) 287 S S EE 2755 302
Hiap (%) 317 168 S s 3112 123
3ona 25.41 EE e s 0.708 24.487 26,509

Figure 5. Test indicators of bone flour obtained from the express analyzer

During the analysis of the bone flour sample (see Figure 5), the total moisture
content was 5 + 0,18, crude protein (protein) — 28,7 + 1,07, fat — 31,7 + 0,44, and ash
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content — 25,41 + 0,708. The variation indices were respectively 0,08; -3,13; 6,11,
and 0,75. The reliability of the obtained data is within the limits (P<0,01; P<0,05).

Sample Report FOSS
Netwark Mosaic
Instrument group: MIRS DS2500 group
Instrument: KATY imenn C CeidiynninHa
Sample Information
Product: Myka MAcokocTHan v3 (MY)
Sample type: Normal
Analysis time 11:41:35
Analysis date: 03-11-2023
sample handling: Small cup
Sample number: KynbiH
Database 1D: 890578
MpumeuaHie
Parameter Value GH NH t-statisti SD Min Max
]
BnaxrocTe (%) 5.7 1.82 0.91 0.42 0.04 5.63 574
MpoTewnH (%) 69.8 264 170 092 0.74 G8.93 714
Hup (%) 9.6 200 0.88 072 0.28 2.18 10.03
3ona 1734 313 1.86 0.04 0.158 17121 17.546

Figure 6. Indicators of the test results for foal flour obtained from the express
analyzer

The results of the analysis of the foal flour sample (see Figure 6) showed the
total moisture content to be 5,7+0,04, crude protein (protein) — 69,8 + 0,74, fat —
9,6 + 0,28, and ash content — 17,34 £+ 0,158. The variation indices were
respectively 0,42; 0,92; — 0,72 and -0,04. The reliability of the obtained data is
within the limits (P<0,001; P<0,01).

Sample Report FOSS
Network: Masaic
Instrument group: MIRS DS2500 group
Instrumens: KATY vmenn C.Coifynnina
Sample Information
Product: Myxa MacoxocrHan v3 (MY)
Sample type: Normal
Analysis time: 11:37:48
Analysis date: 03-11-2023
Sample handling: Small cup
sample number: Bysay
Database [D: B90 577
Mpumedanue
Parameter Value GH NH t-statisti SD Min Max
©
BnaxHocTe (%) 57 25 125 0.43 0.14 5.4 5.82
MpoteuH (%) 732 416 285 125 0.56 7219 7372
Kump (%) 80 237 1 -1.20 1 722 9.75
3ona 19.42 424 290 016 0.154 19.234 19.638

Figure 7. Indicators of the test results for calf flour
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The results of the analysis of the calf flour sample (see Figure 7) indicated the
total moisture content to be 5,7+0,14, crude protein (protein) — 73,2 + 0,56, fat — 8,0
+ 1,0 and ash content — 19,42 + 0,154. The variation indices were respectively 0,43;
1,25; — 1,20 and 0,16. The reliability of the obtained data is within the limits
(P<0,01).
In research, we analyzed data on the nutritional norms of compound feed in
the diet of broiler chickens at different stages of growth and development (Table 1).

Table 1
Nutritional norms of complete ration compound feed

Mineral elements Amino acids
] %) <5}
QL = @ @ 2 =
5 |S |24l |8l |2 |¢& =
s |3 |28 |2 |38 |8 |2 g |£¢g
S |¢ |a5/ & |8|8 |& |8 |& |2°%
5-30 | - 1215 | 21-23 |55 |09- |08 |[035- |10 |0,70
days 1,0 0,40
31- - 1215 | 19-21 |55 |0,7- | 0,7- |0,35- | 0,90 | 0,60
56 08 |09 |0,440
days

Animal feed flour derived from animals should conform to the requirements
outlined in Table 1, as per organoleptic, physicochemical, and bacteriological

indicators.
In calculating the nutritional value of compound feed, data from tables on

feed units (or metabolizable energy), digestible protein, crude fiber, fat, minerals,
and amino acid content are utilized.

Table 2
The maximum norm for incorporating certain components
into compound feed for agricultural poultry, in grams
Feed type Adult bird Young bird (chick)
Blood flour 5 5
Meat and bone flour 10 7
Bone flour 2 2
Crude fat 7 5

Based on the nutritional values listed in Table 2 for compound feed, a daily
feed norm (ration) suitable for chickens or their chicks is developed. If the results
meet the nutritional requirements for compound feed, the recipe is deemed correctly
formulated and approved for production. Subsequently, the composition of the
enriching mixture is verified according to the standards specified in the recipe. For
young chicks, it is advisable to include 5 grams of blood flour, 7 grams of meat and
bone flour, 2 grams of bone flour, and 5 grams of crude fat in their diet.

Discussion of scientific results. The study of technologies for obtaining and
processing secondary animal products to prepare a nutritional additive suitable for
feeding broiler chicks with high-quality food waste is a pertinent issue arising from
contemporary demands. This is essential for the development of feed mixtures that
effectively nourish meat-oriented poultry chicks. For this purpose, the significance
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of utilizing raw material sources such as unused bones, blood, the lower parts of legs,
lungs, and tracheas (in horses), tails (in horses, cattle, pigs, etc.), and meatballs from
pregnant animals, which are often discarded during the slaughtering of animals, is
substantial. Up to now, such by-products at animal slaughter facilities and
enterprises have frequently been treated as waste and discarded. However, these
secondary raw materials are exceptionally rich in essential nutrients for the body,
including proteins, essential amino acids, carbohydrates, hormones, enzymes,
vitamins, and mineral elements.

The analysis of data indicates that the protein content in calf flour is 73,2%,
in foal flour it is 69,8%, and in bone flour, it is 28,7%. It is noteworthy that the
sample with the highest protein content — 73,2% - is from the foal meatball. Among
the samples, the one prepared from bone flour showed the lowest protein content at
28,7%.

The determination of crude fat content in various samples yielded the
following results: the fat content in foal flour was 9,6%, in calf flour it was 8,0%,
and in bone flour, it was 31,7%. The study found that while the sample made from
bone flour was rich in fat (31,7%), the sample with the least amount of crude fat
(8,0%) was from the calf meatball.

Conclusion. At meat processing enterprises of varying productivity levels, the
implementation of technologies that ensure the full utilization of nutritional reserves
is essential. When selecting suitable technologies, it is important to consider the
morphological and chemical compositions of the raw materials being processed.
These compositions depend on the types of meat used in production, the availability
of specialized equipment, and the marketability of the final products.

Currently, a technology for processing the by-products of slaughtering
agricultural animals is under development, along with a new compound feed
mixture. This development forms the foundation for creating a recipe designed for
rapid weight gain in meat birds. We have concluded that feed additives derived from
animals, even in small quantities, enhance the digestibility of plant-based foods that
constitute the primary component of compound feed.
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M.X. Balirenbguesa?, X.A. Ay6akupos?, M.[. KeHxxexoaykaes?
IM.X. Alynamu amsiHdarel Tapas eHipnik yHusepcumemi, Tapas K., KasakcmaH

YKEM KOCNACbIHA APHAJNIFAH ETTI-CYWEK YHAAPbIHbIH,
KOPEKTIK K¥YPAMbIH AHbIKTAY HOTUXEJIEPI

AHpaTna. MaKanaga KyHap/blfbl »KOfapbl TafaMAblK KanablK eHiMaepiHeH eTTi
6afbITbIHAAFbI KYC 6ananaHaapbliH KOPEKTEHAIpYre NalbIKTbl a3blKTbIK KOCNA AalbiHAAYAA
Man coto bekeTTepiHAEri KanablK eHIMAEP KYpamblH NanganaHy maceneci KapacTblpbinFaH.
Typni XaHyapnap (KynblH, By3ay KoHe cyWeK yHAapbl) KanablKTapblHblH, CbiHAManapbl
KYPamblHAAFbl bIIFANAbIIbIK KOPCETKIWIH, aKybl3, WNKI Mal KaHe Kya MeLepPiH aHbIKTay
HaTUKenepi 6epinreH. Atan alTKaHAa, Ky/blH YHbIHAAFbl Mali menwepi — 9,6%, 6ysay
YHbIHAAFbl Mait mesiwepi — 8,0% KaHe cyMeK YHbiHAaFbl Mait menwepi — 31,7% Kypagapbl.
3epTTey bapbicblHAA@ CYMEK YHbIHAH AalblHAanfaH yari manfa 6aii kence (31,7%), eH, a3
Kenemai WwuKki man (8,0%) 6ysay lwapaHacbiHaH AalblHAANFaH YH YATiCIHAE eKeHAiri
aHbIKTaNAbl. ANIbIHFAH MaiIMETTep aybl/l Wapyallbl/iblFbl XXaHyapaapblH COOAbIH, KaaablK,
OHIMAEepiH KalTa eHAey apKblibl }KaHa Kypama Kem Kocnacbl d3ipneHeai Ae, COHbIH,
HerisiHae eTTi KyCcTapAblH Ca/iIMafblH T€3 BCipeTiH peLenTypa Kacayfa MyMKiHAIK Tyaabl.

TipeK ce3gep: }Kem KOocCnachbl, eKiHWIiNiK eHiM, Ky/iblIH SMBPUOHbIHAH XacanfaH YH,
6y3ay YHbI, CYMEK YHbl, a3blK KYHaP/bIfbl, aKybl3 KYpambl, LMKI Mali Kypambl.

M.X. Balirenbguesa?, X.A. Ayb6akupos?, M.[. Kenxxexoakaes?
Tapasckull peauoHansHbeil yHusepcumem um. M.X. Aynamu, 2 Tapas, Kazaxcmax

PE3Y/IbTATbI OMPEAENEHUA NUTATE/IbHOrO COCTABA MACOKOCTHOM MYKU
ONA KOPMOBOM CMECU

AHHOTauuA. B cTaTbe pPaccMOTPeH BOMPOC WMCMOJ/Ib30BAHUSA OTXOA0B YOOMHbIX
NMYHKTOB A1 MPUrOTOBAEHUS KOPMOBOWN [,00aBKM C Le/Ibl0 KOPMIEHUS LbINAAT MACHOMO
HanpaB/eHNA BbICOKOMUTATENIbHbIM KOpMoM. [lpuBeaeHbl pe3ynbTaTbl OnpeaeneHus
MOKa3aTeNsa BAAXKHOCTM, COAepKaHUsA Benika, Cbiporo KMpa M 30/bl B Npobax oTxonos
Pa3/IMYHbIX KMBOTHbIX (}KepebAT, TeNAT U KOCTHOW MYKM). B 4acTHOCTM, cofepkaHue Kunpa
B MyKe ’KepebeHKa cocTaBuno 9,6%, copeprkaHue Xupa B MyKe TeneHka — 8,0% u
copepyKaHue Kupa B KOCTHOM myKe — 31,7%. WccnegoBaHue nNokasano, 4To ecam obpased,
NPUrOTOB/IEHHbIN U3 KOCTHOW MYyKK, 6oraT skupom (31,7%), To HanmeHee o6beMHoOe cbipoe
macno (8,0%) HaxoguTca B obpasue MyKWU, NMPUrOTOBJEHHOW W3 TenAavyero 3apoabllla.
MonyyeHHble AaHHbIe CBMAETENbCTBYIOT O TOM, YTO MyTeM nepepaboTkm otxonoB ybos
CENbCKOXO3ANCTBEHHDbIX MBOTHbIX pa3pabaTtbiBaeTcA HOBas KOMOMKOpMOBas CMecb, Ha
OCHOBE KOTOPOW CO3AaeTcA peLenTypa 6bICTPOro yBesmyeHus Beca MACHbLIX NTULL.

KnioueBble cnoBa: KOPMOBAA CMECb, BTOPUYHBIN NPOAYKT, MyKa W3 3apoapllieit
epebeHKa, Tenaubsa MyKa, KOCTHaa MyKa, KopmoBas GepTUAbHOCTb, coaepKaHue benKa,
coAeprKaHMe CbIPoro Xupa.
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