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IN T R O D U C T IO N

Specific features o f processing o f agricultural animals are connected with the production of various secondary

11 is a uniquf  p roduct’ which im p o s it io n  go proteins, vitally impf-  . r - —  t— lu wmc.ii uum pusiuon go proteins, vitally
mineral substances, vitamins. Its com position is heterogeneous and consists o f blood form ing elements and a liquid part 
According to tnP DfDtPin PDnfpnt it ic cimilo»« ia ta_______ i />. « . . . . . *■ *a .I , • , . . x. ;;------- ----------&— unu wLomio u iw u  luiiiiing elements ana a nquia pari - ,
im n d h§ 1 lh e p r ° te 'n C0" t®n t 11 ‘̂ im i la r  to muscle tissue. Protein complex o f blood includes a large num ber o f amino acid5 ̂  
iron in the organically bound form. Thanks to this iron digestibility is about 2 fold higher than that o f m eat and meat products J
m°L6 I h a r / k d̂nT lCeo/dSAĥ Indf^L nJ ei eí abIeS, fruliS,’ bake7  Products. Hemoglobin is the constituent o f blood erythrocites ^mooo pUo-o "in a i o/ tt , . ,. °  ’ -------- ’ -------- j  *iw iiiv g iu i/u i id m e  e u iis u iu c n i o i  o io o a  e r y m r o u iw  -
mass share is 30-41 /o Hem bindings ensure not only its attachm ent to the protein p art o f a molecule but prevents iron5 
oxidation. Owing to  high mass share o f  iron in hem (about 9 %), hem oglobin has a high food and biological value [1 2] ,,,

I ,u n i t e d  a n n l i r n t m n  r*fV »1r\zA/-l o n ^  K 1sx/ns1 ______ : _________ 1 • 1 1  1  . . . .  L ’ J

The main com ponents o f blood and its fractions are protein substances. They perform  energy and plastic functions 
hum an organism Amino acids which are necessary for growth o f tissue proteins are taken into the hum an organism mainly Wi
animal nrotpmc In lin t ___*________ i_- i_ . . ... . . & /.— , J 1UI giow m  OI ussue proteins are taken into the hum an organism mainly w’",,:
animal proteins. In this connection complete proteins, to  which plasm a proteins o f blood refer, are necessary They are easly diifu 
even by a weakened organism. The main fractions o f plasm a proteins are serum albumins, serum globulins The rest part it*** 
nitrogenous extractive substance and extractive substances w ithout nitrogen, lipids and mineral substances Rl'

T ' l ' l l i o  n r v t o n t i o l  rv /M >r <t kEt -In n  « T  ------- 1.1 . .  J  f _________ < . . .  L~J. i .. . .  . „  ..........v 6v « ,  u y iu o  cu m  u m r a a i  auusuuiws I J  .
Thus, potential possiblities o f  use of blood fractions in food and disease preventive products are great but unfort una 

not fully realized. Besides, the perspective o f non-traditional and original products from  blood and its fractions which 
combine reducing and high consum er qualities, are not still evaluated.

itely ‘

M A TERIALS A N D  M ETH OD S

Food blood form ing elements obtained from  cattle slaughter with the observance o f all necessary rules o f the
tion were trip oKiprtc nf th^ ctu/4ir Dlnom» ~ —**1 _ _1 r* • 1 . . . J ve■tefi"1

elirfli?
. ^ ,----------------  ui an necessary rules oi me

mspectmn were the objects o f the study. Plasma and the cattle blood formig elements have been used after the pre»*-f „i 
stabilisation by sodium pyrophosphate. Besides the cattle blood plasm a has been used in the production conditions after the 
blood collecting by separation of the whole stabilized blood on the separator BCA - 3 taking into account the present technoh- 
instructions. ^

The assortm ent o f the proteinases has been composed o f the industrial enzymatic preparations of the animal and mlCr° 
origin: protosubtilene D20x, m egaterine D20x, pepsin. j

Organoleptic indices of the blood plasm a and finished products, appearance, clearness and colour have been deter11 
visually in the passing light pouring plasm a and the finished product in the tube (2/3 o f  the height).

Ash mass share was determined by burning in the oven. a
F at mass share was determined refractom etricaly by the m ethod [4] on the refractom eter IRF-4546. This m ethod is b;iSe 

the extraction o f fat from  the product by the low volatile solvent (a-m onobrom naftalene).
pH  value was determined by the potentiom etric m ethod on the device pH-121 according to  instruction.
M ass share o f the protein - photom etrically with the simple ashing according to  the m ethod o f Kjeldahl.
The content o f metals - on the atom -absobtion spectrophotom eter C -l 15M.
A m ino acid content was determined on the am inoanalyser T-339 (Chehia).

RESULTS A N D  D ISCU SSIO N
iH

In the practical technology o f blood using hemolysis is the integral part. N ow adays erytrocites capsules are destroy® [Jj
T H  1 C  n p m n l v c i c  M i l u l i n  k w  n m t »  1 . ^ \  C A + l , ___ ___________ _  C _ _ 1 1  .  _ . i  i  ^ .frits’ _
1,1 lecunoiogy oi oiooa using nemolysis is the integral part. N ow adays erytrocites capsules are d e s tw

acquecous hemolysis (dilutio by w ater 1:2). O ther ways o f cell capsules destruction know n as well, e.g. with the help of enz}'111
anH chpmircil rpcmpnto -----C _______________4.:_ _____i • . . .  _ i 0$and chemical reagents (ethanol, acids). However, for practical application summerized data, the development and p ro d u c e r. | . . " r  r r  °  uuuvlIiiCU L ld ld , LI1C UCVCIOplTlCric clIlQ Ul
special enzymatic preparations are requiered. All this is connected with ra the r expensive m aterial expenditures. As the t& f j  
studies it has been estalished, that it is expedient to  carry out hemolysis o f cattle b lood with the help o f hydrochloric acid f°r ;  
and hemolysis o f blood form ing elements - for 10 min. A t such conditions even youg cells o f  erythrocites are destroyed but pp 
6-7 necessary for most food and disease-preventive products is saved. J

Proceeding from  the known form ulations and production technology o f children hem atogen there have been d e v e lo p ^  
finished products, in which form ulations are included blood form ing elementes, sugar, preservative agents, m ixture o f vegeté ^  
animal fats, arom atizes. H eat treatm ent applied in the technology allows to desroy porfirine rings o f the hem pigments- -At 
tn tm en t iron comes into unbound form  and becomes m ore accessible at absorbtion by digestive organs

5 if

..w.w ui uuowiuuun uigCMivc Ulgans. jc r
The technology of obtam ig half-finished products includes blood collection and its division into fractions hen&YF J
"‘.ttrvn n f  p p II r a r tc n lA c  o vo n A i'o + i'r» «  ..*•» ♦ «. o c  Af\ %  — — —  -*• ■ -  • - - ’content o f dry solids, m aking form ulation, coking, aromdestruction o f cell capsules, evaporation up to  35-40 

pasterization, cooling and packaging.
It is recommended to carry out evaparation under vacuum at the tem perature not higher than 40 ^  in oruc* 

coagulation o f he blood proteins. F urther pasteurization ensures the m icroflora distraction. Study o f the half-finished pro

atiz3

oA,’C in order to P
° --------- — — ---------x uxu.w tuauicj, uic uiicroiiora aisirucuon. Mudy ot the half-finished pruu

t i e  presence o f microorganisms showed the following: coliform bacteria, sporeform ing microorganisms, spores were not rey^i 
Study ol m icroorganism s growth dynamics allows to  recommend to  store half-finished products for a month at 0-4 °C ^  
using vacuum packaging - over 1 m onth.

t i m it A V T ------f u  J ‘ r ,  r ” * 'V,  nas a mgn iooa  and biological value [1 ,21. ;dj
^ L™  l®d aPPllcat>°n o fb )o o d  and blood form ing elements is explained by brightly pronounced red colour and character', 
odour, which give to the finished specific organoleptic indices. Large am ounts o f unused blood o f cattle open wide perspective^ 
creating various deseave - preventive products, technological form s, necessary fo r heath m aintanence o f population at anaemia-. , 

A t present time m ore than  half o f population suffer from  iron-dependent anaem ia. Iron deficit is extremely vivid ¡n 
organism in growth peiod and sexual m aturity o f teenagers.
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s°*uble vjfCOmrnen<^ec* fat com ponents allow to enrich half-finished products by polyunsaturated fatty acids, phosphatides, fat- 
ensur e s a™lns> stearines, un order to  avoid product burning to the walls o f cooking apparatus. The application of aromatizers 

-p,e ,ru '1 or c°ffee odour o f the product and eliminates the specific odour o f a the half-finished product. 
l° dem ®ve*°Ped half-finished products contain a considerable part o f the protein, including all essential amino acids adequate 

°fipA 0 7 W H 0  t0 the ideal quantity o f the protein, which opens new aspects o f application of the protein resources in 
^siolom a !°nS °* o r '8 ’n a l p roducts characterized by easily digestible form s o f healthy com ponents available to different social and 
^ ttirnen^H  P0Pula tion. Food half-finished products may be applied for the production of special products,

jn ed for inluding in the diet at the deficit o f iron, realized in the form o f protein pastes, confectionary products, additives. 
^ v°ur aPPearance it is a pasty o f the chocolate colour. Consistency - hom ogenous and pasty. It has the odour o f the aromatizer, 
finished a^acter' st'c t0 tlle given half-finised product. The yield of finished products - 85 %. Proteins digestability o f the half- 
*2-0,3( L|CtS is 95 °/o' Energy value - 1419 kj. Half-finished product contains: m oisture - 32-35, protein - 20-22, fat - 16-18, ash -
ltT|Portantr . ydrates " 25-30 %, the half-finished product includes a considerable am ount o f easily digestable forms o f the most 

R I]nineral substances: iron - 75-180 mg%, copper - 166-184, zinc - 0,41 mkg%.
'ndustry fa t?gica* study ° f lhe half-finised product showed thet according to  its qualities it is similar to  masses used in confectionery 
Merits m e production o f sweets. Half-finished products m ade on the basis o f  blood o f agricultural animals and its blood forming 
A u c tio n 3 f u  ?Sed 3S additives to  confectinery products (namely-sweets, biscuits, honey-cakes) im itating chocolate masses, for the 

Wa °  p dren delicacy and ensures both  pursposeful change o f its food properties and disease-preventive ones.
¡?clude oneS ° f  using o f blood Plasm a for food purposes are diverse. But most technologies o f obtaining food products from plasma 
i^ceedng fratlons connected with the removal o f moisture: ultrafiltration, thickening, evaparating, crioconcentration and drying. 
* That ic T 11. e chemical com position o f blood, plasm a (92 %) is connected with large consum ption of energy, equipment etc. 

Pl wny, in our opinion, it is expedient to use blood plasm a in the liquid state. 
may be used f ° r  *he production o f various drinks.

finals, t  dVe carr‘ed out studies on the technology development o f obtaining drinks from  blood plasm a of the agricultural 
‘8ht yeiio 0rpm oleptic indices o f drinks w ithout alcohol we refer appearance, clearness, colour, taste, arom a. Blood plasma has a 
'n°Ugh an(, C°  ,our’ b u t ' s n° t  sufficiently clear. T hat is why we dilute plasm a with w ater in ratio  1:1. Besides plasm a becomes clear 
intent ¡n 11 (ls ao t noticed the considerable decrease o f dry substances observed at large dilution. The range of dry substances 
> t i 0n i j 11, 1 ed Products m ay vary considerably. It depends on the type o f a drink, raw  m aterials used for its production and its 
v rnass . #  on,c drinks contain about 2-3 % dry substances. From  this point o f  view blood plasm a with 

With 8 % *-whcn diluted 1:1 -4 ) suits best o f all to  the types o f tonic drinks.
? e P r o d u c t T  ° b enr’cbmg d r*nks by easily digestable forms o f proteins and decreasing share of highmolecula com pounds in 
> o s i t ion We ^3Ve conducted aimed enzymatic treatm ent o f blood plasm a in oder to  obtain the hidrolysate o f the given

S u ,
K,
dgr

lctaret entatl0n the optirnum ’ for complex proteinase, conditions allowed to  obtain the hydrolysate with the degry of protein 
," was j '° n ° n 75-80 % |n ad d >tion peptide fractions and aminoacids were accum ulating in the reactionary medium. Hydrolysis 
!?atUration Af EnZyme 'nactivation was carried out simultaneouly with pasteurization at 60 °C for 15-20 min. In order to avoid 

ad‘Pient and * ,the rem ainder proteins we put sugar before pasteurisation. Finished product is a transparent (clear) liquid without 
Tk bas>s of hi th f  adm ,xtu[ es’ colour, taste, arom a is characteristic to fillers used. The drink obtained is a high calorie product on

edeVelonH V t  P ,aSma charactenzed by a high biological value which allows to recom m end it fo r desease-preventive nutrition 
Pa technology is principally a new trend in the blood plasm a use for food aims.1 plasma 

CO N CLU SIO N
Th

f(wUct'on of h6l°ifmen,- ° f  mejat indastry ln socia-production aspect is aimed at maximum meeting the consumer's needs and the 
on e lem pt quaIlty Products o f new generation, safe ecologically, successful and usefull in medico- biological, respect. Blood 
Of ?,0f the " ats P °ssess undoubtelly some merits. Therefore the widening of the application sphere o f this valuable raw material is 
Diy,j valuah! 3 as s 0 1 e meat industry at the present time. N on-rational use o f blood points out the necessity o f maximum use 
J  ducts anH ? source o f the protein with good food and technological propertes. The m anufacture o f the developed half-finished 
¡n0Stefiess tech n ?  S ° n t leubas,s 01 blood plasm a will allow to use secondary raw  m aterial m ore rationally, to organize complex 

'Wse efp: • no ogl^s at 11 e m eat plants, to  widen the present assortm ent o f products having desease-preventive properties to 
aoiency and production profitablenness.
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