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ENHANCEMENT OF MEAT QUALITY USING BUTOFAN AND NUCLEOPEPTIDE
BIOSTIMULATORS

Annotation: This study evaluated the effects of the biostimulants Butofan and Nucleopeptide on
calf growth and beef quality. The experiment involved 30 calves, divided into three groups: control,
Butofan, and Nucleopeptide. During the observation period, higher live weight gains were recorded in
the experimental groups (at 6 months: 165.2 + 0.2 kg and 163.2 + 1.2 kg, respectively) compared to
the control group (157.0 = 1.05 kg). Pre-slaughter examinations indicated normal physiological status
in all animals. Organoleptic characteristics of the meat (color, texture, firmness, and odor) were
improved in the treated groups, while physicochemical parameters (pH, boiling stability, peroxidase
activity, heavy metal content) met high safety and quality standards. Meat from the experimental groups
was free of microorganisms, whereas up to nine surface microorganisms were detected in the control
group. The results indicate that the use of Butofan and Nucleopeptide enhances feed efficiency,
supports immunity, improves calf growth, and elevates meat quality, ensuring safe and sustainable
product improvement. The study highlights the need for further targeted trials to optimize dosing and
assess the economic feasibility of these biostimulants.
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Introduction

Modern livestock production seeks safe, efficient, and sustainable strategies to improve calf
growth and beef quality. Among emerging tools, butofan (animal-derived biostimulant) and
nucleopeptide biostimulators (peptide- and nucleotide-rich extracts) are gaining attention as feed
additives that can enhance growth, immunity, digestion, and tissue quality [1-7]. These align with the
broader biostimulant concept, which includes substances or microorganisms that improve nutrient use,
stress tolerance, and product quality without acting as conventional growth regulators or pesticides [8—
11].

Animal-derived peptide preparations can improve digestive efficiency, feed conversion, and
immune function, supporting lean tissue deposition and better growth curves [1, 2, 4, 12]. Butofan
delivers low-molecular-weight peptides from animal tissues, potentially enhancing energy allocation
and disease resistance [1, 3]. Nucleopeptide biostimulators, enriched in peptides and nucleotides, may
strengthen immune organs, improve metabolism, and reduce growth setbacks from disease [2, 5].

Biostimulants may positively affect carcass traits and meat quality through enhanced nutrient
utilization, gut function, and moderated inflammation [1, 6, 7, 13]. Potential benefits include improved
muscle development, intramuscular fat distribution, oxidative stability, and sensory characteristics [6,
7].

Direct calf-specific studies on butofan and nucleopeptide biostimulators are limited [1, 2].
Evidence from poultry, plant systems, and animal hydrolysates supports hypotheses for growth trials
[3, 4, 12]. Future research should focus on growth performance, feed efficiency, carcass quality,
immune parameters, and metabolic profiling to establish optimal use and economic viability [2, 5, 13].

Integrating butofan and nucleopeptide biostimulators with optimal nutrition and health
management may enhance calf growth and meat quality sustainably [1-7]. While the conceptual
framework is strong, targeted calf-based trials are needed to validate dosing, timing, and measurable
benefits [1, 2, 5].
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Materials and Methods

The study was conducted in the city of Oral at the “lbragim” farm, which specializes in cattle
breeding. The aim was to evaluate the efficacy of the biostimulators Butofan and Nucleopeptide on
calves, to assess the quality indicators of calf meat, and to perform sanitary evaluations.

To achieve the objectives of this dissertation, Butofan and Nucleopeptide biostimulators were
administered to calves at the “Ibragim” farm in Oral to improve meat quality. The effectiveness of these
biologically active preparations was initially assessed by examining the morphological structure of
healthy calves. During the study, the body weight of the calves was measured.

A total of 30 calves were included in the study: 10 calves did not receive any biostimulators
(control group), 10 received Butofan, and 10 received Nucleopeptide. Veterinary and sanitary
examinations and evaluations were conducted on the products both before and after slaughter in
accordance with the regulations “Veterinary Control of Slaughter Animals, Veterinary and Sanitary
Examination of Meat and Meat Products.”

The organoleptic characteristics of the meat were evaluated according to the State Standard
7269-79 for domestic animals. Meat tenderness was assessed using physical, chemical, biochemical,
and toxicological methods. The content of heavy metal salts in calf meat was determined using the
HAN-2 Voltamperometric Analyzer according to State Standard R 51301-99.

During the veterinary and sanitary examination of the carcass, the following parameters were
assessed: carcass conformation, the formation and condition of the hide, moisture content of the
carcass, degree of muscle development, accumulation of subcutaneous fat, color, moisture, elasticity,
and odor of the muscle tissue on the surface and in the deep layers.

The organoleptic characteristics of the meat were also assessed in accordance with the interstate
standard 33818-2016, “High-Quality Beef.”

Results

During the study, the live weight of the calves is presented in Table 1. At the “Ibragim” farm in
Oral, the initial weights of calves in the control and experimental groups were similar. Throughout the
study, the experimental groups exhibited rapid weight gain, which slowed towards the end of the
observation period.

Table 1 — Calf growth rates, kg (nh=30)
Age, months Control Group Nucleopeptide Group Butofan Group
6 157.0 £ 1.05 165.2+0.2 163.2+1.20

The results indicate that the biostimulators, Butofan and Nucleopeptide, had a positive effect on
increasing the live weight of calves.

Pre-slaughter examinations included measurements of body temperature, heart rate, and
respiratory rate. The overall condition of the calves in all groups was normal: intact skin, no injuries,
and normal mucous membranes of the eyes and oral cavity. Pre-slaughter handling ensured proper
intestinal cleanliness, complete exsanguination, and meat quality.

Table 2 — Organoleptic characteristics of calf meat

Parameter Experimental Group 1 | Experimental Group 2 Control Group
Appearance and color | Pink, dry Pink, dry Brown, slightly moist
Cut muscle Firm, red Firm, red Slightly moist
Consistency Elastic, dense Elastic, dense Normal
Odor Characteristic Characteristic Characteristic
Fat quality Yellow, crumbly Yellow, crumbly Yellowish-gray

The organoleptic properties of meat from calves treated with Butofan and Nucleopeptide were
superior to those of the control group, indicating that these biostimulators improved meat quality
(Table 2).

Table 3 — Physical and chemical indicators of calf meat

Parameter Experimental Group 1 | Experimental Group 2 Control Group
Bacterioscopy No microbes No microbes Up to 9 microbes on surface
Boiling test No changes No changes No changes
pH 5.8 +0.04 5.7 £0.08 6.1 +£0.06
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Peroxidase reaction + + +

Sulfuric acid reaction | — - -

Lead, mg/kg 0.02 £ 0.01 0.01 £ 0.01 0.04 + 0.01
Copper, mercury, zinc | Not detected Not detected Not detected

Table 3 presents the physical and chemical characteristics of calf meat from the experimental and
control groups. The bacterioscopic analysis showed that meat from both experimental groups was free
of microorganisms, whereas the control group exhibited up to 9 microbes on the surface. The boiling
test revealed no changes in any of the groups, indicating stability of the meat under heat treatment.

The pH values of the meat were slightly lower in the experimental groups (5.7-5.8) compared to
the control group (6.1), suggesting a favorable post-mortem acidification that can positively influence
meat quality and shelf life. The peroxidase reaction was positive in all groups, while the sulfuric acid
reaction was negative, indicating the absence of undesired enzymatic or chemical activity.

Heavy metal analysis revealed low levels of lead in all groups, with 0.02 + 0.01 mg/kg in
Experimental Group 1, 0.01 + 0.01 mg/kg in Experimental Group 2, and slightly higher in the control
group at 0.04 £+ 0.01 mg/kg. Copper, mercury, and zinc were not detected in any of the groups,
confirming the absence of these potentially toxic elements.

The results demonstrate that the meat from calves treated with Butofan and Nucleopeptide
exhibited excellent microbiological safety and favorable physicochemical properties compared to the
control group, supporting the beneficial effects of these biostimulators on meat quality.

Based on physical and chemical indicators, the meat of calves treated with Butofan and
Nucleopeptide was free of microorganisms, had clear broth, and a characteristic pleasant odor. These
findings confirm that the biostimulators improved meat quality.

Discussion. Calves receiving biostimulants showed higher live weight gains than controls, with
mean weights at 6 months of 165.2 £ 0.2 kg (nucleopeptide) and 163.2 £+ 1.2 kg (Butofan) versus 157.0
+ 1.05 kg (control), indicating enhanced nutrient partitioning, immune competence, and feed efficiency
in early life [1-5]. Mechanistically, these improvements likely result from better nutrient utilization,
moderated inflammatory status, and modulation of gut-immune—metabolic signaling, consistent with
broader peptide - and amino acid—based biostimulant literature [6-10]. Pre-slaughter evaluations
showed normal physiological status across all groups, suggesting that growth benefits were not
confounded by health issues, consistent with the importance of early-life management on growth and
meat quality [11, 12]. Meat from nucleopeptide and Butofan groups exhibited superior color (pink),
firmness, elasticity, and odor compared to control (brown, softer, less odor), reflecting enhanced muscle
integrity and reduced oxidative deterioration [13—16]. Yellow fat in treated groups may reflect improved
intramuscular fat deposition and nutrient utilization [14], [16]. Physical and chemical analyses showed
no surface microbes in treated groups versus up to 9 in controls, indicating potential microbiological
benefits [1, 6, 14]. Boiling stability was unchanged, indicating intact postmortem protein and connective
tissue [14, 15]. Postmortem pH was lower in treated groups (5.7-5.8 vs. 6.1), consistent with improved
glycolysis and meat quality [6, 17]. Lead levels were low (0.01-0.04 mg/kg) and Cu, Hg, Zn were absent,
supporting feed and meat safety [1, 18, 19]. Enzymatic assays (peroxidase positive, sulfuric acid
negative) suggested no abnormal oxidative or degradative processes [14, 16]. Overall, Butofan and
nucleopeptide biostimulants improved growth and meat quality without adverse welfare or safety effects,
likely via enhanced nutrient use, immune support, and optimized metabolic pathways [1-10], [14], [16].
Slower gains toward the end of the study may reflect natural growth plateaus or the need to optimize
dosing. Integration of these biostimulants with optimized nutrition and health management can improve
feed efficiency, reduce disease-related growth losses, and enhance consumer-perceived meat quality,
supporting sustainable production goals [1, 6, 7]. Limitations include sparse direct calf-specific evidence;
some mechanistic interpretations are extrapolated from other livestock or plant studies, highlighting the
need for targeted, replicated trials [6, 10].

Conclusion

Calves treated with the biologically active preparations Butofan and Nucleopeptide showed
higher live weight gains compared to the control group. Blood biochemical parameters—including total
protein, calcium, magnesium, phosphorus, and glucose—were higher in the treated groups, and micro-
and macroelements were present at adequate levels. Pre-slaughter examinations confirmed that the
general condition of the calves was normal, ensuring meat safety and quality. Meat from calves treated
with Butofan and Nucleopeptide demonstrated superior organoleptic, physical, and chemical
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characteristics compared to the control group. Overall, the use of these biologically active preparations
enhances calf growth, improves blood composition, and increases meat quality.
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BYTO®AH XXOHE HYKIEONENTUA BUOCTUMYNATOPJIAPbIH KOJIAAHY APKbIJbl ET
CAMNACbIH APTTbIPY

AmarnraH 3epmmey Butofan xxeHe Nucleopeptide 6uocmumynsamopniapbiHbiH 6y3aynapobiH ecyi
MEH Cublp emiHiH canacbkiHa acepiH baranadbl. dkcriepumeHmke 30 by3ay KambicCbir, ofiap yw morika
beniHdi: 6akbinay, Butofan xeHe Nucleopeptide. bakbinay Ke3eHiHOe 3KcriepuMeHmmik mornmapoa
mipi canmakmeiH keberoi bakbinayra anbiHObI (6 alida colkeciHwe 165,2 + 0,2 ka xoHe 163,2 + 1,2 k2),
bakbiniay mobbiHa KaparaHOa (157,0 £ 1,05 ke). Aybipmnali coto andbiHOarbl mekcepyriep bapnbik
JKaHyapnaplobiH — Qu3uoioeusiniblK  KarFdalbiHbIH — KalbiMMmbl  €KEHIH  Kepcemmi.  EmmiH
opeaHonienmukarblK Kepcemkiwumepi (myc, KoHcucmeHuusi, ceprimOiniKk xoHe uic) eHOerieeH
monmap0a xakcapfaH, ai QU3IUKO-XUMUSbIK rnapamemprepi (pH, kKalHamyra mypakmbinbik,
nepokcudmi  berniceHOInik, ayblp Memandap Mesnuiepi) Xofapbl Kayirnciddik KoHe cana
cmaHOapmmapsbiHa cal 6ondbl. JkcriepumeHmmik monmapObiH emiHOe MUKPOopaaHU3MOep
aHbiKmanmadel, an b6akbinayda 6emki mukpoopeaHuamoep caHbl 9-ra OeliH 6ondbl. Hemuxxenep
Butofan xeHe Nucleopeptide kondaHy KopekmeHy muimOiniaiH apmmabipambiHbiH, UMMYyHUMemmi
KondalmabiHbIH, by3aynapObiH ©CYyiH XoHe em carnacbiH XakcapmambiHbiH kepcemeOi, byl eHiMHIH
Kayircia >oHe mypakmbl akKcapybiH KamMmamacbi3a emedi. 3epmmey 6yn 6uocmumynssmopnapOsbi
KondaHyObiH Qo3acbiH OHMalinaHObIpy XoHe 3KOHOMUKarblK muimdinieiH baranay YWwiH KOcbiMwa
Makcammabl CbiIHakKmapOobiH KaxxemmirieiH aman kepcemeoi.

Kinm ce3dep: buocmumyrnsmopsiap, em canacbl, Op2aHOfIeNnMuKarbIK Kepcemkiwmep,
pu3UKa-XUMUSITIbIK Kepcemkiuumep, MUKpobuoio2usibIK Kayinci3oik
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NOBbIWEHUE KAYECTBA MACA C UCIMOJIb3OBAHUEM BUOCTUMYNATOPOB
BYTO®AH U HYKNEONENTUA

Hacmosuwee uccnedosaHue ouyeHugaro snusHue buocmumynamopoes Butofan u Nucleopeptide
Ha pocm mensam U Kadecmeo 208510UHbl. B akcnepumeHme npuHsanu ydacmue 30 mensm,
pa30enéHHbIX Ha mpu epynnbl. KoHmposb, Butofan u Nucleopeptide. B meuyeHue HabnwodeHus
ommeyariocb boriee 8bICOKOE yBefluUYEeHUE XXUBOU MaccChbl 8 IKCrepuMeHmarsbHbIx 2pyrnnax (Ha 6
mecsy: 165,2 + 0,2 ke u 163,2 + 1,2 ke coomeemcmeeHHO) o cpasHeHUto ¢ KoHmpornem (157,0 £ 1,05
k2). [pedyboliHbie ocMompbI oka3asiu HopMasibHoe (hu3U0I02UYECKOE COCMOSHUE 8CEX XUBOMHbIX.
OpeaHonenmuyeckue rokaszamesnu Msca (Uysem, KOHCUCMEHUUs, yrnpyaocmb U 3anax) Obiiu
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yry4weHsl 8 obpabomaHHbIX epyrnnax, a (husuko-xumudeckue napamempsi (pH, cmabunbHocmb rpu
KurnsiHeHuu, rnepokcudHas akmueHoCmb, codepxxaHue MmSsKENbIX Memasiyiog) coomeemcmeosarsiu
8bICOKUM cmaHOapmam 6e3onacHocmu U kKadecmea. Msco akcrniepumeHmarnbHbIX epynn He
codepxasio MUKPOOp2aHU3MO8, 8 MO 8pPeMsi KaKk 8 KoHmpose Habnwodanuce 00 9 noeepxHOCMHbIX
MUKpOopaaHu3mos. Pe3ynbmamsbi ceudemernibcmeyrom O MmMOM, 4Ymo ucronb3oeaHue Butofan u
Nucleopeptide nosbituaem aghghekmueHOCMb KOpMIIeHUs, noddepxueaem UMMyHUmMem, yryduaem
pocm mernsam u kadecmeo msica, obecriequsas be3zonacHoe u ycmoul4ugoe yryduweHue rnpodyKyuu.
UccnedosaHue noduepkusaem HeobxoOumocmb QdanibHelwux uesnesbix ucrnbimaHul  Ons
onmumu3ayuu A03Upo8KU U IKOHOMUYECKOU OUEHKU MPUMEHEHUS amux buocmumyrisimopos.

Knroyeeble criosa: 6uocmumynamopsl, Ka4ecmeo Msica, op2aHorenmuyeckue rnokasamersu,
pU3UKO-XUMUYeECKUEe napamempsbl, MUKpobuonoauyeckas be3onacHocme
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BOAEHE K¥CbIH ©CIPYAEr LEONIUTTIK A3bIKTbIK KOCMAHbIH MAHbI3AbINbIFbIHA
BETEPUHAPUAIDbIK CUTATTAMA

AHHOmauyus: Makanada Kasak ynimmbiK azgpapliblK 3epmmey yHUBEPCUMEMIHIH FbifibiMU
opmarneifbiHOa  6iniM  anywbsinapldblH — fbIIbIMU-3€pMMeEy  XYMbICMapbiH  Xypaidy  Ke3iHOe
bedeHernepOeai 3008emepuHapribiK Kepcemkiwmepdi barasay cunammarfaH.

MakanaHbiH MarbiHanbiK MasMyHbiHOa 6bedeHe Kycbl 6HIiMIHIH adam OeHcayribifbiHa rnaddaribl
Kcuemmepi MeH Kycmbl ©Cipy mexHoioausicbiHa e3iHOIKk maxipube xymbicmapbl apHalbl KyC XeMiHe
asblKmbIK Kocra yeonummik 3ammbl KocbiMwa 6epy makcambiHOafbl Oyl 3ammbiH XUMUSIIbIK
KypambiHOarbl 3ammapObiH 6edeHe KyCbl op2aHU3MiHE acepi MeH eHiMOiniciHe 3008emupuaHpssibIK
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