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EVALUATION OF THIAMINE AND RIBOFLAVIN CONTENT IN FEED AND BVD
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The need for the content of vitamins in compound feed are decisive elements that significantly affect the
development of the animal's body, their metabolism, reproduction and general condition. Taking into account
the nature of vitamins and depending on the ability to dissolve, vitamins are divided into main groups, these
are those that dissolve in fats (A, D, etc.), and those that dissolve in water, group B. Adding vitamins to
compound feed during fattening animals is difficult to overestimate, because the body, with the exception of
vitamins D and B1, does not have the ability to synthesize them, and the lack of vitamins is the cause of various
complications and disorders of physiological indicators of animals. Cereal plants are the supplier of almost all
representatives of B vitamins (except B12). The content of group B vitamins in cereal crops, which are widely
used in feed production, depends on such factors as genotype, methods of processing before the production of
compound feed, storage conditions, and others.

The quantitative determination of vitamins and the use of modern methods for the formation of a balance of
vitamins in compound feed and BVD is an urgent task of manufacturers engaged in the production of
compound feed for animals and poultry.
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PROBLEM

For the quantitative determination of vitamins of group B, it is necessary to break down the complexes and
isolate the studied vitamin in a free form available for physicochemical analysis. The release of thiamine from
the bound state can be carried out with the help of acid hydrolysis and under the influence of phosphotase and
proteolytic enzymes.

ANALYSIS OF THE LATEST RESEARCH

Vitamins of group B are necessary for the formation of a healthy animal body and ensuring reproductive
functions. Vitamins of this group should be supplied to animals together with the feed they will receive during
fattening. Group B vitamins create conditions for obtaining the necessary energy, preventing the occurrence
of pathologies, skin diseases [1,3,4].

Analysis of vitamin content is carried out to evaluate compound feed recipes and confirm the correct regime
of animal fattening. Vitamins of the specified group that entered the body with food remain in the required
amount, and the excess is excreted in the urine. Due to the fact that these vitamins are water-soluble, a small
amount of them remains in the body, so it is necessary to ensure the enrichment of feed with such substances.
A possible lack of vitamin B is a consequence of:

- lack of vitamin B in feed;

- disadvantages of fattening regimes

- the animal receiving drugs that prevent the accumulation of vitamin B;

- lack of vitamins of another group.

Vitamin B2 (riboflavin) is a coenzyme that contributes to the accumulation of necessary energy, the
metabolism of lipid composition and almost all B vitamins, and promotes blood circulation. The lack of
riboflavin is the reason for the occurrence of heart rhythm disorders, a decrease in immunity, the development
of anemia and weakness of animals [2,3,4]. Ensuring the functioning of the body and digestive tract of animals,
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they should be provided with high-quality and balanced feed, based on this, the main requirements for feed
arise, which should provide:

- compound feed must meet the needs of animals and poultry, have a sufficient amount of raw cellulose;

- feed must meet the requirements for the content of vitamins, proteins, and minerals;

- feed must meet the energy needs of animals;

- feeding should provide the body with nitrogen and easily digestible carbohydrates.

RESEARCH RESULTS

An express fluorometric method of analysis based on the oxidation of thiamine to thiochrome and measurement
of the fluorescence intensity of thiochrome is used for the quantitative determination of vitamin B in compound
feed and BVD. The method of determination is as follows. The average sample of the product under study is
ground on an electric laboratory mill, a suspension of 5 g is taken, weighed on an analytical balance, and
transferred to a 100 ml volumetric flask. Add 50 ml of 1 N sulfuric acid and place in a boiling water bath for
40 minutes for hydrolysis, stirring periodically. After that, the flask is cooled and the solution in it is brought
up to the mark with distilled water. The centrifuge is separated from the sediment and filtered through a pleated
filter. Take 20 ml of the filtrate, pass it through an adsorption column with cationite for 10 minutes to remove
fluorescent impurities. After that, the column is washed with distilled water until the universal indicator reacts
neutrally. Vitamin B1 is eluted with a boiling solution of 25% potassium chloride in 0.1 N hydrochloric acid
to a volume of 30 ml in portions of 5-6 ml for 10 minutes with stirring. Oxidation of vitamin B1 into thiochrome
is carried out in five 100 ml round-bottomed flasks. The following amount of reagents, 1st and 2nd, 1 ml of a
standard solution of vitamin B1 with a titer of 1 « 10 -5 g/ml, 3 ml of distilled water, 1 ml of a 0.1 N solution
of potassium chloride in hydrochloric acid are added to each flask. , 1.5 ml of the oxidizing mixture, 1.5 ml of
15% NaOH. 3rd and 4th, 1 ml of the test solution, 4 ml of distilled water, 1.5 ml of the oxidizing mixture. 5-
a, 1.5 ml of 15% NaOH. The oxidizing mixture is prepared 2-3 hours before the start of the analysis. Mix 5 ml
of an aqueous solution of ferric potassium and 25 ml of 15% sodium hydroxide. The contents of the flasks are
mixed well for 1 min. Extraction of vitamin B1 is carried out with N-butyl alcohol, pouring 12 ml into all
flasks. The flasks are thoroughly shaken for 3 min and the layers are allowed to separate in a dark place. The
upper alcohol layer is carefully poured into 100 ml conical flasks, which are previously filled with 0.5 g of
anhydrous sodium sulfate. The alcohol layer is dried for 10-15 minutes and poured into the cuvettes of the
fluorometer. The calculation of the content of vitamin B1 is carried out according to the formula:
_ (A-B)TvnVp10°
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where:

X - content of vitamin B1 in g per 1 ton of BVD;

A - the average of the readings of the fluorometer for two parallel tested solutions;
B - reading of the fluorimeter for the control sample to the tested solution;

A - reading of the fluorometer for the standard solution;

B, - reading of the fluorimeter for the control sample to the standard solution;
Vg - amount of hydrolyzate taken for adsorption, ml;

Vp - dilution of eluate, ml;

Vok- taken for oxidation, ml;

Vn- dilution of BVD overhang, ml;

R - overhang of BVD, g;

T - titer of the standard solution, g/ml;

10° - recalculation for 1 ton BVD.

Vitamin B2 (riboflavin). An express method based on the intrinsic fluorescence of riboflavin and its derivatives
has been developed to determine the content of riboflavin in compound feed. To isolate riboflavin from
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compound feed, acid hydrolysis of 1 N sulfuric acid is used followed by treatment with a 20% solution of
trichloroacetic acid to split the bound forms. This allows you to exclude enzymatic hydrolysis, which reduces
the analysis time to 1 hour. The method of rapid determination of riboflavin content is as follows. The average
sample of compound feed is ground in an electric laboratory mill. A 5 g sample is transferred to a 100 ml
volumetric flask, 50 ml of 1 N sulfuric acid is added and placed in a boiling water bath for 20 minutes. Bring
the volume up to the mark with hot distilled water and filter while hot. The flask is rinsed with 3.5 cm? of cold
distilled water and poured onto the filter (adjusted to a volume of 100 ml), then the filtrate is mixed. To
determine vitamin B2, take 30 cm?®of the filtrate, add an equal volume of 20% trichloroacetic acid solution and
put it in a boiling water bath for 10 minutes. After cooling, adjust the pH of the resulting solution according to
the universal indicator to 4-4-4.5, with a 40% caustic sodium solution of about 5 cm?, filter through a pleated
filter, take 10 cm? of the resulting filtrate into fluorometer cuvettes and fluorometer. The fluorescence of the
obtained solution is compared with the fluorescence of the working standard solution of riboflavin, the titer of
which is equal to 4 « 10-7 g/cm?. Preparation of a standard solution of vitamin B2 is carried out as follows. A
weight of 0.04 g of riboflavin is dissolved in hot distilled water in a volumetric flask with a capacity of 1,000
cm3 while heating in a water bath. After cooling, the solution is brought up to the mark with water. The solution
is stored in the dark in the cold for a little over a month. Before the analysis, a working standard solution is
prepared: 1 cm? of the main standard solution is taken into a 100 cm?® volumetric flask and brought up to the
mark with water. The titer of the obtained standard working solution is 4+10-7 g/cm?. After measuring the
fluorescence, 0.1 g of NaHCO; and 0.1 g of Na,S;04 are added to each cuvette to quench riboflavin
fluorescence, and the fluorescence intensity is measured again. In the standard solution, the fluorescence is
quenched to zero. In the studied solutions, there remains a small fluorescence caused by extraneous fluorescent
substances. When calculating the amount of riboflavin, this fluorescence is subtracted. Fluorescence quenching
is repeated once more to ensure that the riboflavin is completely destroyed.

The calculation of the content of vitamin B2 is carried out according to the following formula:

_ (A=-B)TVnVp 100 1000

X (A1-B1)Vrq

)

Where

X- is the content of vitamin B2 in mg, %;

A - reading of the fluorometer for the tested solution;

B - reading of the fluorometer for the investigated solution after fluorescence quenching;
Al - reading of the fluorometer for the standard solution;

B1- fluorimeter reading for the standard solution after fluorescence quenching

T - titer of the standard solution;

Vn - dilution of overhang, cm?;

Vp - dilution of hydrolyzate, cm?;

Vr - amount of hydrolyzate for additional hydrolysis with trichloroacetic acid, cm3;
g - overhang of riboflavin, g;

100 - conversion into percentages;

1000 - conversion to mg.

CONCLUSIONS
The application of the presented determination mechanism also makes it possible to determine the content of

vitamin B1. Determination of the content of vitamins B1 and B2 can be performed within 2 hours, which
significantly reduces the time spent on conducting research.
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OIIHKA BMICTY TIAMIHY TA PUBO®DJIABIHY B KOMBIKOPMAX TA BB/{

I. dynapes, C. Ymuncekuii, A.Mockamok, C. JKurkos
Oo0ecovkuil 0epocasull aspapHull yHigepcumem

HeoOxinHicTs BMICTY BiTaMiHIB B KOMOIKOpMax € BUPIMIATBHAMHU €IEMEHTaMHU SIKi CYTTE€BO BIUIMBAIOTH Ha
PO3BUTOK OpraHi3My TBapHH, iX MeTa0OIi3M, PEMpOAyKII0 Ta 3aralbHUN CTaH. BpaxoByouwm mpupomy
BITaMiHIB Ta 3aJIGKHO BiJl 3JaTHOCTI PO3YMHSATHUCS, BITAMIHM MOMAISAIOTE HAa OCHOBHI TPYIH, 1€ TaKi , 10
PO3UHHSAIOTHCA y skupax (A, D,ra iH.), Ta Taki, 10 PO3UMHIIOTECSA yV BOMI, Tpymna B. JlomaBaHHS BiTaMiHIB y
KOMOIKOpMH ITiJT 9ac BirO/iBIII TBAPUH BaXKKO MEPEOIIHUTH, TOMY, III0 OPTaHi3M, 33 BUKIIFOUEHHSIM BiTaMiHIB
D ta B1, He Mae 31aTHOCTI 3[iCHIOBATH IX CHHTE3, a HECTauya BiTaMiHIB € IPUYUHOIO Pi3HUX YCKJIaTHEHb
Ta po3nanay (i3ioNOTiYHUX MOKA3HHMKIB TBapvH. [locTaualbHUKOM Maiie BCIX NPEJICTaBHHKIB BITaMiHIB 3
rpynu B (3a BukiroueHHsM B12), € 3makoBi pocnuHu. BmicT BitamiHiB rpymu B y 3makoBuxX KymbTypax, sKi
MacoOBO BHKOPHCTOBYIOTHCS Y BHPOOHUIITBI KOPMiB, 3aJICKUTh BiJl TAKUX YNHHHKIB SK T€HOTHII, CITIOCOOIB
00pOoOITKY Iepe; BUTOTOBICHHIM KOMOIKOPMIiB, peKUMIB 30epiranHs, Ta iHIIHX.

KinpkicHe BH3HaUEHHS BiTaMiHIB Ta BUKOPUCTAHHS CYYaCHUX METOJIB Ul YTBOPEHHS OaJlaHCY BiTaMiHiB
y koMm0Oikopmax Ta bB/] € akTyanbHOO 3a/1a4€r0 BUPOOHHKIB 3aifHATHX B 00J1aCTi BUTOTOBIEHHS KOMOIKOPMiB
JUISL TBAPUH Ta IITHUII.

Karouogi ciioBa: miamin, puboghnasin xombixopm, BB/, memoou, ananis, pevosuna.

54



