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PE3IOME SUMMARY
Ha ocHoBaTa Ha Ko3e MJSIKO, ype3 On the basis of goat milk, by

nogbop v BHacsiHe Ha gonbnHutenHu | selecting and introducing additional
LiamMoBe KbM Klacuyeckata 3akBacka 3a | strains to the classical yoghurt yeast,
Knceno MAsKo, ca u3BbpleHu 6uodep- | biofermentation experiments were carried
MEHTaUWOHHM OMuUTKM 3a nosiyyaBaHe Ha | out to obtain probiotic products. The
npobuoTuyHn npofyktu. MpocnepeHo e | influence of the factors as temperature
BNMSAHMETO Ha hbakTopuTe Temnepatypa n | and duration of storage on the main
NPoAbL/HKUTENIHOCT Ha CbXpaHeHue BbpxXY | qualitative indicators of three variants of
OCHOBHW KauecCcTBEHUW nokasaTenu Ha Tpu | probiotic products based on goat milk
BapvaHTa MnNpoobUOTUYHM NPOAYKTM Ha | were studied.
OCHOBAarTa Ha Ko3e MJISIKO.

Upes aBydhaKToOpeH AMCMEepCUOHEH The degree of impact of the basic
aHanM3 e oueHeHa cTeneHTa Ha Bb3geli- | technological parameters on the acidity
CTBME Ha OCHOBHUTE TEXHOMOIMYHKU Napa- | and the total number of micro-organisms
MeTpU BbBbPXY KucenumHHoctTa M obuwwmsa | of the lactic acid sample variants was
6poii MuUKpoopraHnsmMy Ha BapuaHTute | assessed by the two-factor dispersion
M/IEYHOKMCENN NPo6U. analysis.

Cratuctnyeckata ob6bpaboTka Ha The statistical processing of the
noslydeHnTe OaHHW Mnokasa, Ye nNo OTHO- | data obtained showed that with respect to

39



LWEeHNe Ha TuTpyemarta U akTvBHa Kuc-
€IMHHOCT hakTopbT TEMMNepaTypa okassa
Nno-roNsiMo B/IUSIHUE, A0OKATO CTEeMNeHTa Ha
Bb3AelicTBME Ha (pakTopa BpeMe Ha
CbXpaHeHMe oOKa3Ba OCHOBHO B/MSIHUE
BbpPXY 0OLLUMAT 6POI MMKPOOPraHU3MMm.

KnouoBn gymn:  nNpo6GUOTUYHM
npoayKTn, Ko3e MAsKo, AByddakTopeH
[AVNCNEPCUOHEH aHann3

yBO/[,

MpO6GUOTNYHMTE NPOAYKTM Ca KOH-
CyMUpaH/ B NPOAb/HKEHNE HA BEKOBE KaTto
XpaHa C AveTu4YHa, NpodhuIakTUYHa U fe-
yebHa CTOMHOCT. Hali-lumpoko pasnpocTpa-
HEHUTE MJ/IEYHM MPOBUOTUYHM MPOAYKTM ca
hepmeHTUpannTe mneka (Chandan, 1999).

MpobUOTUYHUTE MEYHU NPOAYKTU
BOAAT A0 nogobpsBaHe npexuBsemocTTa
Ha nonesHn 3a 3gpaseTo bakrepun u
afixes3nsi Ha >XMBW MUKPOOPraHu3mu B
racTpouHTecTuHanHata nopa, karo no
TO3M HauuMH ce nogobpsiBa MUKPOOHMSA
6asiaHC Ha CTOMALUHO-YPEBHUSA TPakKT.

B nHaycTpranunsMpaHusa cBAT, Npo-
6MOTUYHUTE XpaHU ca ce NpeBbpHan B
yacT OT exejHeBHaTa AueTa u ca ce J0-
Kasann ¢ noTeHunanHuTe nonsuv 3a 3gpa-
BETO OTBbBJ, LUMPOKO MPUETUTE XpaHUTen-
HU edpekTn (Lopez et al., 2014).

MpeanaraHeTo Ha NPOBMOTUYHM MPO-
OyKTW e npean3BuKaTesiCTBO, Thil kaTto pas-
NIMYHN PaKTOpU BAMSISIT Ha XXM3HECNocoo6-
HOCTTa Ha NPOGUOTUYHUTE MUKPOOPraHN3Mm
B npoueca Ha o06paboTka U CbXpaHeHue.
ETo 3awo npe3 nocnegHute fecetunetus
HenpekbCHATO ce NpaBAT ONMTW 3a Mpo-
M3BOACTBO Ha HOBW, 6e3onacHM U Kadec-
TBeHW npoaykTtn (Tripathi and Giri, 2014). 3a
[a ce 3anasu foBepUeTo Ha noTpebutenurte
B NPOGUOTUYHUTE NPOAYKTU € BaXHO Aa ce
OCUTYpW BUCOKa MPEXMBAEMOCT Ha MUKPOO-
HOTO CbAbpXaHue No Bpeme Ha Npou3BoA-
CTBO, KakTo M Npu CbXpaHeHue Ha NpoAayk-
TuTe (Saxelin et al., 1999; Cruz et al., 2010).

Llenta Ha HacTosLLeTo n3cneagsaHe e
upe3 ABY()aKTOPEH AUCMEPCUOHEH aHau3
[a ce oueHu cTeneHTa Ha Bb3aelicTBMe Ha
OCHOBHUW TEXHOJIOTMYHM NapamMeTpu BbpXy
KNCE/IMHHOCTTa M 06wmsa 6poii MuKpoopra-
HU3MW Ha BapuaHTU M/IEYHOKMCENW NPOAYKTY.
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titratable and active acidity, the
temperature factor had a greater impact,
whereas the degree of impact of the
storage time factor had a major influence
on the total number of microorganisms.

Key words: probiotic products,
goat milk, two-factor dispersion analysis

INTRODUCTION

Probiotic products have been
consumed for centuries as a diet with
dietary, prophylactic and healing value.
The most widespread dairy probiotics are
fermented milk (Chandan, 1999).

Probiotic dairy products improve
the survival of healthy bacteria and the
adhesion of living microorganisms in the
gastrointestinal flora, thus improving the
microbial balance of the gastrointestinal
tract.

In the industrialized world, probiotic
foods have become part of the daily diet
and have been proven with potential
health benefits beyond widely accepted
nutritional effects (Lopez et al., 2014).

Providing probiotic products is a
challenge as various factors influence the
viability of probiotic microorganisms in the
processing and  storage  process.
Therefore, over the last decades,
attempts have been made to produce
new, safe and quality products (Tripathi
and Giri, 2014). In order to preserve
consumer  confidence in  probiotic
products, it is important to ensure a high
survival of microbial content during
production and storage of the products
(Saxelin et al., 1999; Cruz et al., 2010).

The aim of the present study is to
assess the degree of impact of basic
technological parameters on acidity and
the total number of microorganisms of
lactic acid product variants by means of
two-factor dispersion analysis.



MATEPVAT N METOON

B wu3cnegBaHeTo e WU3MN0N3BaHO
NPACHO Ko3e MNsAKo ¢ pH — 6.70 n °T=18,
nactoopusupaHo npu 93-95 °C 3a 15
MVHYTU N oxnageHo ao 45-46 °C. Ontu-
ManHarta Temrneparypa 3a npotMyaHe Ha
hepmeHTaLnoHHUA npouec e 44+2 °C.

3a nosnyyaesaHe Ha NPOGUOTUYHUTE
NpoAyKTU ca K3non3saHu nvodmnusunpa-
HM wamoBe Lactobacillus bulgaricus 1381,
Streptococcus thermophilus 1374,
Lactobacillus casei 1014 n Bifidobacterium
longum 1714, OoCUrypeHn OT Konekuuute
Ha VIKXT. MukpoopraHnsmuTe ca cbyeTta-
HW B TPU NPOBUOTUYHN KOMOBUHALMUK, Cb-
ObpXaly Knacuyecka 3akBacka 3a Kucesno
M/SKO oboraTeHu C LWamoBe MJieYyHO-Kuce-
/M BakTepun B CNESHOTO CbOTHOLLEHNE:

Bapyant 1 -  L.bulgaricus:  Str.
thermophilus, 1:3;

BapyaHt 2 — L. bulgaricus: Str.
thermophilus: L. casei, 1:3:1;

Bapyant 3 -  L.bulgaricus:  Str.

thermophilus: B. bifidum,1:3:1.

PU3NKOXMMUYHM aHaNU3K: aKTUBHA
KncenvHHocT (pH) — NOTEHUMOMETPUYHO;
TMTpyema  kucenuuHoct  (°T), (BAC
1111-80).

MMVKPOBMONOrNYHN aHaIN3m

e OnpegensHe Ha obwma 6pon
MneyHokucenn 6aktepun (CFU/mI). Ana-
3BT € U3BBbPLUEH YPe3 NpebposiBaHe Ha
KO/IOHUM Ob6pasyBaliMte eaMHuumM Ha mli
Ha XapakTepHM 3a LaMOBETE CEJIEKTUBHU
cpegn. 3a n3bposiBaHe Ha KOIOHUM Ha
S.thermophilus — M 17 arap nan ST agar,
3a L.bulgaricus - MRS-arap 1 3a
Lactobacillus casei — LC-agar. LLlamoBeTe
Cce VHKybupaT 3a 72 vaca npu Tewmne-
patypu, CbOTBETCTBALLM Ha cneyundurkara
um. BpoAT Ha MneyHokucenute Gaktepum
ce u3yucnasa, cbrnacHo IDF craHpgapTt
117 B:1991 no chopmynaTa:

MATERIAL AND METHODS

The study used fresh goat milk with
pH — 6.70 and °T=18, pasteurized at
93-95 °C for 15 minutes and cooled to
45-46 °C. The optimum temperature for
the fermentation process is 44+2 °C.

Lyophilized strains of Lactobacillus
bulgaricus 1381, Streptococcus
thermophilus 1374, Lactobacillus casei
1014 and Bifidobacterium longum 1714
provided by the ICFT collections were
used to obtain the probiotic products. The
microorganisms are combined in three

probiotic combinations containing

classical yoghurt starter enriched with

strains of lactic acid bacteria in the

following ratio:

Variant 1 - L.bulgaricus: Str.

thermophilus, 1:3;

Variant 2 — L. bulgaricus: Str.

thermophilus: L. casei, 1:3:1;

Variant 3 - L.bulgaricus: Str.

thermophilus: B. bifidum, 1:3:1.
Physicochemical analyzes: active

acidity (pH) — potentiometric; titratable
acidity (°T), (BSS 1111-80).

Microbiological analyzes

Determination of the total
number of lactic acid bacteria (CFU/mI).
The analysis will be performed by
counting the colonies forming units per ml
of typical for strains of selective media.
For enumeration of colonies of
S.thermophilus — M17 agar or ST agar, for
L.bulgaricus - MRS-agar and for
Lactobacillus casei — LC-agar. The strains
were incubated for 72 hours at
temperatures corresponding to their
specificity. The number of lactic acid
bacteria is calculated according to IDF
standard 117B: 1991 by the formula:

EE

N =
Vxin, +01xn.dxd

Where: Z C is the sum of all the listed
colonies in the two successive dilutions,
V — seed volume, n; is the number of

Kbaeto: 2C e cymarta OT BCUYKU U36poe-
HAW KOMOHWM B [BeTe MnocnefoBaTesiHun
paspexgaHus, V — 06emM Ha noceBHUs
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matepuasn, n; e 6pos Ha M3nos3BaHUTe
neTpuTa 3a MbPBOTO paspexpaHe, n, e
O6pos Ha Wu3nNoa3BaHUTE MneTpuTa 3a
BTOPOTO pa3pexpgaHe n d e dpaktopa Ha
paspexgaHe.

« OTunTaHe npexuBsiemMocTTa Ha
BK/TIOYEHUTE LaMOBE MJ/IEYHOKUCENN bakTe-
pun npn CbxpaHeHne n CbOTHOLUEHNETO MEX-
Ay TAX BbB BCEKW OT ONMUTHUTE o6pa3u,1/| -
n3yncnsiBa ce Ha 6aszaTa Ha KO/IMYECTBOTO
KNeTKn B ml Ha OTAENHUTE LWaMOoBe.

CTaTucTunyecka obpaboTka

MonyyeHunte pesyntatu ca obpabo-
TeHu cTatuctnyeckn ¢ Minitab 16 Statistical
Software.

PE3SYNTATV N OBCBbXOAHE

Mpu NPOAB/MKUTENTHO CbXpPaHeHue
NPOMEHUTE B CbCTaBa Ha NPOGUOTUYHUTE
NpoAyKTU ca HensbexHu. Ypes BapupaHe
N KOHTpO/MMpaHe Ha TEexHONOorMYyHuTe
rnokasarenn — TemnepaTtypeH pexum u
NPOABL/MKUTE/THOCT Ha CbXpaHeHue morart
Ja 6bjat cb3fafeHun ONnTUMasTHWU Yycho-
BMA 3a MnosiyyaBaHe Ha NpobuoTUYHN Mpo-
OykTn ¢ gobpa BKycoBa Bb3NpueMynBoCT
1 3anaseHun kayecTBEHM NokKasaTtenu.

W3cnepgsaHnte npobu ca cbxpa-
HsABaHW pasnunueH nepuog ot Bpeme (1, 7,
14 n 21 gHw) npu Temnepatypu 5, 10 n 15
°C.

Upe3 ABydakTopeH [MCnepcuoHeH
aHa/IM3 e oleHeHa CcTeneHta Ha Bb3-
[JeicTBMe Ha OCHOBHWTE TEXHO/IOrMYHU
napameTpu BbPXY KUCEJSIMHHOCTTA U
o6WwmMa  6Gpoii  MMKPOOPraHM3MKU  Ha
BapuaHTmMTe MIIeYHOKMCENN Npoobu.

Ha durypn 1, 2 n 3 ca npeg-
CTaBeHW [JaHHMTEe OT cTaTucTMyeckaTa
obpaboTka Mo ABydakTopeH Aucnepcuo-
HEeH aHasM3 3a BNUSAHMETO Ha hakTopute
BpeMe K Temneparypa Ha CbXpaHeHue
BbpPXy MpomsAHaTa Ha TUTpyemMa Kuce-
JIVHHOCT Ha BapuaHTUTe MJIEYHOKMCE N
npoo6u.

petri dishes used in the first dilution, n, is
the number of petri dishes used in the
second dilution, and d is the dilution
factor.

Reporting  survival of the
included strains of lactic acid bacteria
during storage, and the ratio between
them in each of test samples — it is
calculated on the basis of the amount of
cells per ml of the different strains.

Statistical processing

The results obtained are statistically
processed with the Minitab 16 Statistical
Software.

RESULTS AND DISCUSSION

During prolonged storage changes
in the composition of the probiotic
products are inevitable. By varying and
controlling the technological parameters —
temperature regime and duration of
storage can be created optimal conditions
for obtaining probiotic products with good
flavour receptivity reserved qualitative
indicators.

The samples tested were stored for
a different period of time (1, 7, 14 and 21
days) at temperatures of 5, 10 and 15 °C.

The degree of impact of the basic
technological parameters on the acidity
and the total number of microorganisms of
the lactic acid sample variants was
assessed by the two-factor dispersion
analysis.

Figures 1, 2 and 3 show statistical
data from a two-factor dispersion analysis
for the influence of storage time and
storage temperature factors on the
change in titratable acidity of lactic acid
sample variants.
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Bpﬁ;ﬂ:;ﬂ::jéemne akTopw/Random
Time/days*Temper factors; 2,91%

ature®C; 10,33%

Temnepatypa/Tem
perature, °C;
20,08%

Bpeme/gHn
Time/days;
66,68%

u Bpeme/gun  Time/days

u Temnepatypa/Temperature, °C

® Bpeme/gHu*Temnepatypa®C, Time/days*Temperature®C
B Cnyyaiiin haktopu/Random factors

dur. 1. Bb3aeiicTBme Ha (pakTopuTe Temnepatypa M BpeMe Ha CbXpaHeHue
BbPXy TUTPyeMaTa KUCE/IMHHOCT Ha BapuaHT 1

Fig. 1. Impact of temperature and storage time factors on titratable acidity of
Variant 1

= CnyJaitHu
Bpeme/gHu*Temne
p AH . thakTopw/Random
patypa°C, " factors; 2,59%
Time/days*Temper i

ature®C; 11,71%

Temnepatypa/Tem
perature, °C;
10,37%

Bpeme/axn
Time/days;
75,33%
u Bpeme/aun  Time/days
u Temnepatypa/Temperature, °C
® Bpeme/aun*Temnepatypa®C, Time/days*Temperature®C
m Criyyaitin cpaktopu/Random factors

dur. 2. Bb3aeiicTBMe Ha pakTopuTe TemnepaTypa M Bpeme Ha CbXpaHeHue
BbPXy TUTPyemMaTa KUCEJIMHHOCT Ha BapuaHT 2

Fig. 2. Impact of temperature and storage time factors on titratable acidity of
Variant 2
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u Bpeme/aHn

Time/days

u TemnepaTypa/Temperature, °C
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dur. 3. Bb3genctBrne Ha pakTopuTe TemrnepaTypa U BpeMe Ha CbXpaHeHue
BbpXy TUTpyemMaTa KNCE/IMHHOCT Ha BapuaHT 3
Fig. 3. Impact of temperature and storage time factors on titratable acidity of

Variant 3

Mpn BapmaHtm 1 n 2 ce ycTa-
HOBSIBa, Ye TUTpyemaTa KMCEIMHHOCT ce
noBnusiea B MNo-rofisMa creneH ot pak-
TOpa BpPEME Ha CbXpaHeHue U B He3Ha-
ynTenHa CTeneH OT TemnepatypaTta.
[okato npu BapuaHT 3 BANSHUETO Ha
(pakTopa BpeMe HamasisiBa 3a CMeTka Ha
yBeNMYeHne Ha haktopa Temneparypa.

Mpu W3BLPLIEHUTE U3CNEABaHUS
B/IMSAHMETO Ha ABaTa hakTopa, KakTo K
CbyeTaHVeTo MO MexXxay WM e cTaTuc-
TUYECKN 3HAYMMO MNPU HUBO HA 3HAuM-
mocT 0,05 (p<0,05).

Ha ®urypn 4, 5 n 6 ca npepacra-
BEHW JlaHHWTEe OT cTaTucTuyeckata obpa-
60Tka No [ABY(DAKTOPEH ANCMEPCUOHEH
aHa/M3 3a B/AWAHWETO Ha (hakTopute
BpeMe 1 Temnepatypa Ha CbxpaHeHue
BbpXy MNpOMsHaTa Ha akTuBHaTa Kuce-
JIVNHHOCT Ha NPOGUOTUYHUTE BapuaHTu.

In variants 1 and 2 it was found
that titratable acidity was influenced to a
greater extent by the storage time factor
and to a negligible degree by the
temperature. While in variant 3 the
influence of the time factor decreases at
the expense of an increase of the
temperature factor.

In the studies performed the
influence of both factors as well as the
combination between them  was
statistically significant at a level of
significance of 0.05 (p <0.05).

Figures 4, 5 and 6 show statistical
data from a two-factor dispersion analysis
for the influence of storage time and
temperature factors on the change in the
active acidity of the probiotic variants.

44



i -Bpwe!,qnn"‘r emne i | Cnyuaiitn chaktopw/Random
patypa°C, B el factors; 10,79%
Time/days™Temper —
ature®C; 1,62% [

= Bpeme/axn '
Time/days; 5,00%

' Temnepatypa/Tem
perature, °C;
82,59%

u Bpeme/aun  Time/days

® Temnepatypa/Temperature, °C

u Bpeme/guu*Temnepatypa®C, Time/days*Temperature®C
® CnyyainHn chaktopu/Random factors

dur. 4. Bb3geictBue Ha (pakTopuTe TemrepaTypa U BpeMe Ha CbXpaHeHue
BbpPXY aKTMBHaTa KNCEIMHHOCT Ha BapuaHT 1

Fig. 4. Impact of temperature and storage time factors on the active acidity of
Variant 1
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BbPXY aKTUBHaTa KNCENMHHOCT Ha BapunaHT 2

Fig. 5. Impact of temperature and storage time factors on the active acidity of
Variant 2
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Fig. 6. Impact of temperature and storage time factors on the active acidity of

Variant 3

Mpu BapuaHtT 1 BAMAHMETO Ha
(hakTopa Temneparypa e Hali-ronsm npo-
ueHT. OTunTa ce, Ye B3aUMOAENCTBUETO
Mexagy Qaktopute € CcTaTUCTUYeCKM
He3Hauynmo npu HMBO Ha 3HauyumocT 0,05.

Cratuctnyeckatra obpaboTka Ha
pesyntatute M Npv BapuaHT 2 MnokasBsa,
ye Temnepartypara oOkas3Ba MO-CWU/THO
BNISAHME BBbPXY NpOMsAHATa Ha akTMBHaTa
KNCENUHHOCT.

Mpu BapmaHT 3 ce ortuuTa BAUSA-
HMETO Ha (pakTypuTe TemnepaTtypa u
BpeMe, HO CblLEBPEMEHHO Ce MNposBsBa
W  B3aMMHOTO BAWSHME Ha fABara
thakTopa.

Ha ®wurypm 7, 9 n 11 ca npeg-
CTaBeHW [aHHUTe OT cTaTtucTuyeckara
obpaboTka no ABydakTopeH Agucnep-
CMOHEH aHanu3 3a B/UAHMETO Ha dhak-
TOpuTe BpeMe 1 Temneparypa Ha cbxpa-
HEHMEe BbpXy 06WWMA 6poil NPBLYKOBUAHM
MWKPOOPraHM3mMu BbB BapuaHTUTE Miey-
HOKMCenn nNpoom.

In variant 1, the influence of the
temperature factor is the highest. It is
reported that the interaction between the
factors is statistically insignificant at a
significance level of 0.05.

The statistical treatment of the
results in variant 2 also shows that
temperature has a stronger influence on
the change in active acidity.

Variant 3 takes into account the
influence of the temperature and time
factors, but also the mutual influence of
the two factors.

Figures 7, 9 and 11 show the data
from the statistical processing by two-
factor dispersion analysis for the
influence of the storage time and
temperature factors on the total number
of rod-like microorganisms in the lactic
acid sample variants.
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Fig. 7. Impact of temperature and storage time factors on the total number of
rod-shaped micro-organisms of Variant 1
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Fig. 8. Impact of temperature and storage time factors on the total humber of
streptococci of Variant 1
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Fig. 9. Impact of temperature and storage time factors on the total number of
rod-shaped micro-organisms of Variant 2

Bpeme/gHn*Temnepatypa®C,
Time/days*Temperature®C; 1,13%

Temnepatypa/Temperature
,°C; 4,29%

CnyJaitHu
thakTopu/Random
factors; 2,23%

Bpeme/nHu
Time/days,
92,35%
u Bpeme/agun  Time/days

u Temnepatypa/Temperature, °C
® Bpeme/aun*Temnepatypa®C, Time/days*Temperature®C
m Criyyaitin cpaktopu/Random factors

dur. 10. Bb3gelicTBve Ha hakTopuTe Temnepartypa M Bpeme Ha CbXpaHeHue
BbpPXy 06LMA OPON CTPENTOKOKN Ha BapunaHT 2

Fig. 10. Impact of temperature and storage time factors on the total number of
streptococci of Variant 2
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x CnyyaiHu
Bpeme/, Temne
° r;aT?::"C tpakTopw/Random
: factors; 13,66%

Time/days*Temper
ature®C; 5,53%

Temnepatypa/Temperatur
e, °C; 3,35%

Bpeme/aun
Time/days;
77,45%

u Bpeme/aun  Time/days

u Temnepatypa/Temperature, °C

® Bpeme/aun*Temnepatypa®C, Time/days*Temperature®C
® CnyyainHn chaktopu/Random factors

dur. 11. Bb3gencteue Ha dpakTtopuTe TemrnepaTtypa U BpeMe Ha CbXpaHeHue
BbpXy 0611 6po NPbUYKOBUAHN MUKPOOPraHn3mMm Ha BapuaHT 3

Fig. 11. Impact of temperature and storage time factors on the total number of
rod-shaped micro-organisms of Variant 3

Bpeme/gHn*Temnepatypa®C,
TemnepaTypa/Temperature, Time/days*Temperature®C;

°C; 5,21%

Cnyuaiiiu
dakTopu/Random
factors; 1,63%

Bpeme/qxu
Time/days,
92,66%

u Bpeme/agun  Timeldays

u Temnepatypa/Temperature, °C
® Bpeme/aun*Temnepatypa®C, Time/days*Temperature®C
® CnyyainHn chaktopu/Random factors

dur. 12. Bb3gelicTBve Ha hakTopuTe Temnepartypa M Bpeme Ha CbXpaHeHue
BbpPXy 06LMA OPON CTPENTOKOKN Ha BapnaHT 3

Fig. 12. Impact of temperature and storage time factors on the total number of
streptococci of Variant 3
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OT nonyyeHute pesynTtatu ycTaHo-
BMXME, 4Ye 06WWMAT OGpoil NPBYKOBUIOHM
MWKPOOPraHn3Mm ce noenmseaT camo OT
(hakTopa Bpeme Ha CbxpaHeHue, a dhak-
TOopa TemnepaTtypa v B3aumoeincTBueTo
Mexay ABarta dhaktopa ca CcTaTUCTUYECKM
He3HaunMu nNpu HMBO Ha 3Ha4vumocT 0,05.

Ha ourypn 8, 10 n 12 ca npeg-
CTaBeHW JaHHUTe OT cTaTucTuyeckara
06paboTKka No ABY(haKTOpPEH AMCnepcuo-
HEeH aHa/IM3 3a BAUSHNETO Ha duakTopute
BpeEMe M Temrepatypa Ha CbxpaHeHue
BbpXy 006Wusi 6poli CTPENTOKOKM BbBB
BapuaHTUTe M/IEYHOKNCEN NPO6K.

Pesyntatute nokassart, 4ye BAWSA-
HMeTo Ha fBata (pakTopa € cTaTucTu-
YeckM 3Ha4MMO, HO U TyK hakTopa Bpeme
oka3Ba OCHOBHO B/UsiHWE BBbPXY 6pos Ha

CTPEnTOKOoKUTE npuv n3cnefBaHuTe
BapuaHTL.

N3BOAV

Cratuctmyeckata o6bpaboTka Ha

nonyyeHuTe [AdaHHM uype3 [ABydakTopeH
OVCNEepPCUOHEH aHa/M3 nokas3Ba, 4e Mo
OTHOLLEHMEe Ha TuTpyematra W akTuBHaTa
KNCENMHHOCT (akTopbT TeMnepaTypa okas-
Ba MNO-rONSIMO BNMSHWE, [OKATO CTeneHTa
Ha Bb3AelicTBUME Ha hakTopa BpemMe Ha
CbXpaHeH/e o0Ka3Ba OCHOBHO BfMsHUE
BbpXYy 06LWMNAT 6pOit MUKPOOPraHn3Mu.

From the results obtained, we
found that the total number of rod-shaped
micro-organisms responded only by the
storage time factor, and the temperature
factor and the interaction between the
two factors were statistically insignificant
at a significance level of 0.05.

Figures 8, 10 and 12 show
statistical data from a two-factor
dispersion analysis for the influence of
storage time and temperature factors on
the total number of streptococci in the
lactic acid sample variants.

The results show that the influence
of the two factors is statistically
significant, but here as well the time
factor has a major influence on the
number of streptococci in the studied
variants.

CONCLUSIONS

The statistical processing of the
obtained data by two-factor dispersion
analysis indicates that with respect to
titratable and active acidity, the
temperature factor has a greater impact,
whereas the degree of impact of the
storage time factor has a major influence
on the total number of microorganisms.
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PE3IOME

Ko3eTo M/ISIKO € [oKa3aHo 34paBo-
C/IOBHA XpaHa C LEeHHO 6eNTbYHO CbAbP-
XaHue. 3a pas/iMka OT KpPaBeTo MIISIKO,
KOETO MOXe fAa MNpUYMHU aneprum u
HapyLleHo xpaHocMuiaHe, KO3eTo M/ISIKO
“MMa MNo-BUCOKA CMUIAEMOCT U MO-HUCKU
asiepreHHn cBoiicTBa. ETo 3allo nopagu
XpaHUTENTHUTE U 34PpaBHM NOM3M TbpCeHe-
TO Ha KO03e M/SIKO U MPOAYKTM OT HEero
HapacTBa npe3 Noc/eHUTEe roAVHN.

Llenta Ha u3cfnegsaHeTo € da ce
XapakTepusmpaT NpoTenHoBuTe Npodunim
Ha BapuvaHTU MPO6MOTUYHM MPOAYKTW OT
ko3e MAsiko. [MpofykTuTe ca noslyyeHu
upe3 noaGop M BKIYBAHE HA AOMb/HU-
TE/HM LWamMoBe KbM Kracuyeckata 3a-
KBacka v BapupaHe 1 Ha TEXHOSIOTMYHUTE
nokasatenm — TeMmrnepaTypeH pexum wu
NPOABL/IKUTENIHOCT Ha CbXxpaHeHue. Npo-
BefEHN ca cepus GUOXUMUYHI U3CeBa-
HUS BbPXY GENTbUYHUS CMEKTbP HA OMUT-
HWUTE 06pasuUu. YCTaHOBEHO €, ue NpoTeu-
HOBMTE NMpodonnn Ha TpuTe BMAa Npo6uo-
TUYHM MPOAYKTW, HEe MOoKasBaT 3HaYMMK
pasnuuusi. dakTopuTe nepuog U Temne-
paTypa Ha CbxpaHeHWe B MNo-ronsiMa
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SUMMARY

The goat milk is a proven healthy
product with valuable protein content.
Unlike cow milk that can cause allergies
and indigestion, goat milk has a higher
digestibility and lower allergenic
properties. Therefore, due to nutritional
and health benefits, the demand for goat
milk and goat milk products has increased
in recent years.

The purpose of the study is to
characterize the protein profiles of
different probiotic goat milk products. The
products are obtained by selecting and
including additional strains to the classic
starter and variation and the technological
parameters — temperature mode and
storage duration.

A series of biochemical tests were
performed on the protein spectrum of the
test specimens. It was found that the
protein profiles of the three probiotic
products did not show significant
differences. The storage temperatures
and period are more important to the



CcTeneH ca onpefenswy 3a M3MeHeHue
CbCTOSHMETO Ha 6enTbuyHUTE BellecTBa
npw n3cnensaHuTe ONUTHU Fpynu.

KntouoBu gymun: enektpodoopeTnyeH
npodous, NPOGMOTUYHM MNPOAYKTM, KO3e
M/ISIKO

YBO/,

KoseTo mMfisiko e fokasaHo 34paBo-
C/I0BHA XpaHa C LeHHO 6eNTbYHO Cbabp-
XaHue. Hanocnegbk W3MN0A3BaHETO Ha
KO3e M/ISKO 3a MPOM3BOACTBO Ha peguua
NpoAyKT! ce MnpeBpblia B AUHaAMUYHA U
pasBuBaLla ce MHAYCTPUSA 1 € BaXkHa YacT
OT WKOHOMMKaTa B MHOIO  CTpaHu
(Haenlein, 2005).

depmMeHTUpaINTEe M/ieka ca efHa
U3KIIYMTENHO noaxogsuwa dopma 3a
yCBOSIBAHE Ha XpaHUTeNHUTe cybcTaHumm
B M/ISKOTO OT efHa CTpaHa W 3a Bb3fjei-
CTBME Ha 34paBOC/IOBHUTE CBOCTBA Ha
MIeYHoKMcenuTe Gaktepum BbpPXy pas-
NMYHM OYHKUMM Ha opraHusma oT gpyra
(Slacanac et al., 2010). To3u TN NPoAYyK-
TW ca pe3ynTart Ha oepMeHTauus ¢ Mey-
HoKkucenn 6GakTepumn Lactobacillus,
Lactococcus, Leuconostoc v gp. B npoLe-
ca Ha KoATO ce nocturart TpaHcopMauun
Ha pasNYHUTE KOMMOHEHTU Ha MASAKOTO
1 ce nosiyyasaT M/JIEYHW MPOLYKTU C HOBU
PU3NONOTUYHN  eqPeKTN, pas3INYHM  OT
XpaHuTesnHuTe (PyHKUMM Ha wusxogHata
CypOBUHa.

Mpu NPOAB/MKUTENHO CbXpaHeHue
NPOMEHUTE B CbCTaBa Ha MPOGUOTUYHUTE
NpoAykT! ca HemsbexHu. EgHo oT m3uc-
KBaHMATa NpU CbXpaHeHune e ga 3anassart
B MakcuMasiHa CTeneH MbpBOHAYasTHUS
CU XMMUYEH U MUKPOBMOMOTMYEH CbCTaB,
3a [a He ce NMPOMEHST OpraHoNenTuYHUTE
UM KayecTBa M 6GuonormyHaTa UM CTONA-
HocT (Champagne, 2005). O6paboTkaTa
Ha MSKOTO M MNOCNeABallOTO CbXxpaHe-
HMe Ha epmeHTMpaniM NpPOBUOTNYHYU
NPOAYKTN BOAM [0 peamnua hn3nKOXUMnY-
HW MPOMEHW B MJ/IEYHUTE MpoTenHu. Ha-
CTbMBaLLM NPOMEHN MOraT ga ca: AeHary-
pypaHe Ha CypoBaTb4YyHU MPOTEWHM, B3a-
UMOAENCTBUSATA MexXAy AeHaTypupaHute
NpoTEMHM Ha CcypoBaTka M MULEeMTe Ha
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change in the status of protein substances
in the test groups studied.

Key words: electrophoretic profile,
probiotic products, goat milk

INTRODUCTION

Goat milk is a proven healthy
product with valuable protein content.
Recently, the use of goat milk to produce
a number of products has become a
dynamic and growing industry and is an
important part of the economy in many
countries (Haenlein, 2005).

Fermented milk is an extremely
appropriate form of absorption of nutrients
in milk on the one hand, and of the
influence of the health properties of lactic
acid bacteria on various functions of the
organism, on the other hand (Slacanac et
al., 2010).

This type of products are the result of
fermentation with lactic acid bacteria —
Lactobacillus, Lactococcus, Leuconostoc
and others, in the process of which
transformations of the various milk
components are achieved and dairy
products with new physiological effects
other than the nutritional functions of the
raw material are obtained.

During prolonged storage changes
in the composition of probiotic products
are inevitable. One of the storage
requirements is to preserve to the
maximum extent their original chemical
and microbiological composition in order
not to change their organoleptic qualities
and biological value (Champagne, 2005).

The processing of mik and the
subsequent storage of fermented probiotic
products lead to a number of

physicochemical changes in milk proteins.
Progressive changes may be:
denaturation of whey proteins,
interactions between denatured whey
proteins and casein micelles. The casein



KasenHa. KasenHbT € OCHOBHUAT NpoTeun-
HOB KOMMOHEHT Ha M/SKOTO, KOMTO npeg-
ctaBnsaBa 75-80% OT BCUYKM MJIEYHM MPO-
TeuHu. [lopagn CNOXHUA CU  CbCTaB
KasenHbT NpUHaLIeXn KbM rpynata Ha
ocpo-rnnkonpotenHmTe. CbLO Taka,
Ka3enHbT MNPUHALIEXU KbM rpynata Ha
TepmMocTabu/iHUTE MPOTEMHU, 3aLLOTO He
Koarynmpa, Korato e nofsioXeH Ha BUCOKa
TON/IMHHaA o06paboTka. ®PpakumaTa Ha
CypoBaTb4yHUS MPOTEUH MNpeAcTaBnsiBa
okosio 18-20% OT BCUYKM MMIEYHW MPO-
TEUHV W CbAbPXA YETUPU OCHOBHM MpPO-
TeuHa: B-naktornobynuH  (B-Lg), a-
naktanbymuH (0-La), cepymeH anbymuH
(BSA) n umyHornobynuH (Ig) n AoNbAHK-
TENIHU MafnKM NPOTEMHU U eH3MMU. Tesu
NpoTEMHW NpeAcTaB/sBaT CboTBETHO 50%,
20%, n 10% dhpakums Ha cypoBaTbyHUSA
npotenH. CTeneHTa Ha AeHartypauus Ha
CypoBaTbyeH NPOTENH YecTo ce onpepge-
NS OT cTeneHTa Ha JecTpykuusi Ha B-Lg,
Tbil KaTo TA NpeacTasnsBa okoso 50% ot
BCUYKM cypoBaTbyHWM npoTenHn (Morr,
1985; Fox and McSweeney, 1998).

Llenta Ha ToBa u3cnegBaHe e Aa
Xapaktepusupa MnpoTeEVHOBUTE Mpochun
Ha NPOBMOTUYHUN MPOAYKTU, Cb3AaAEHN Ha
OCHOBaTa Ha K03e MSKO, MOJTyYeHn ypes
nogbop 1 BKIKYBAHE Ha AOMb/HWUTENHU
LLlaMOBe KbM K/lacmyeckara 3akBacka.

MATEPWNAN N METO4WA

B wu3cnepBaHeto e wM3non3saHo
NPACHO Ko3e MnsAko ¢ pH — 6 .70 n °T=18,
nactbopusupaHo npu 93-95 °C 3a 15 mu-
HYTW 1 oxnageHo ao 45-46 °C. Ontuman-
HaTa Temnepartypa 3a npoTuyaHe Ha ep-
MeHTauMoHHNA npouec e 44+2 °C. 3a
nosyyaBaHe Ha NPOOUMOTUYHUTE MPOLYKTY
ca M3non3BaHn MoUIM3NPaHn Wwamose
Lactobacillus bulgaricus 1381, Streptococcus
thermophilus 1374, Lactobacillus casei 1014 u
Bifidobacterium longum 1714, ocurypeHu ot
Konekuumte Ha UKXT. MukpoopraHnsmum-
Te ca cbyeTaHu B TPW NPOOUOTUYHN KOM-
6uHaL MK, CbobpPXaLLM Klacuyecka 3aksa-
Cka 3a Kucesio MAgKo oboraTeHn ¢
uiamoBe MJIeYHOKMCeNu OGaktepun B
CNefHOTO CbOTHOLLEHUE:

53

is the main protein component of milk,
which represents 75-80% of all milk
proteins. Because of its complex
composition, casein belongs to the group
of phospho-glycoproteins. Also, casein
belongs to the group of thermostable
proteins because it does not coagulate
when subjected to high heat treatment.

The whey protein fraction represents
about 18-20% of all milk proteins and
contains  four major proteins: (-
lactoglobulin (B-Lg), a-lactalbumin (a-La),
serum albumin (BSA) and immunoglobulin
(Ig) and small proteins and enzymes.

These proteins represent respectively
50%, 20%, 10% and 10% whey protein
fraction. The degree of whey protein
denaturation is often determined by the
degree of destruction of B-Lg, as it is
about 50% of all whey proteins (Morr,
1985; Fox and McSweeney, 1998).

The purpose of this study is to
characterize the protein profiles of
probiotic products based on goat milk
obtained by selecting and including
additional strains to classic starter.

MATERIAL AND METHODS

The study used fresh goat milk with
pH — 6 .70 and °T=18, pasteurized at 93-95
°C for 15 minutes and cooled to 45-46 °C.

The optimal temperature for the
fermentation process is 4412 °C.
Lyophilized strains of Lactobacillus
bulgaricus 1381, Streptococcus

thermophilus 1374, Lactobacillus casei
1014 and Bifidobacterium longum 1714
provided by the ICFT collections were
used to obtain the probiotic products. The
microorganisms are combined in three
probiotic combinations containing
classical yoghurt starter enriched with
strains of lactic acid bacteria in the
following ratio:



L. bulgaricus: Str.thermophilus, 1:3
(MpoayxkT 1);

L. bulgaricus: Str. thermophilus: L.
casei, 1:3:1 (MpoaykT 2);

L.bulgaricus: Str. thermophilus: B.
bifidum,1:3:1 (MpogykT 3).

CpaBHeHN ca enekTpoopeTuyHu-
Te npohuan Ha Tpute BMUAa NPOOGUOTUYHK
npoayktn — Tlpogykt 1, TpofAykt 2 wu
MpoaykT 3 cbxpaHsABaHW MpU Pas/IMyHM
Temnepatypy — 5, 10 n 15°C un cpok Ha
CbxpaHeHue — 1, 11 n 21 gHw.

N3cnepsaHn ca cnegHUTe OMUTHU
ob6pasyu:

BapunaHT 1 — lNMpoaykT 1, TemnepaTtypa Ha
CbxpaHeHue 5 °C;

BapuaHT 2 — lNpoaykTt 1, Temneparypa Ha
cbxpaHeHue 10 °C;

BapuaHT 3 — lNpoaykTt 1, Temneparypa Ha
cbxpaHeHue 15 °C;

BapuaHT 4 — lNpoaykT 2, Temneparypa Ha
CcbxpaHeHue 5 °C;

BapuaHT 5 — lNpoaykT 2, Temneparypa Ha
cbxpaHeHue 10 °C;

BapuaHT 6 — lNpoaykT 2, Temneparypa Ha
CcbxpaHeHue 15 °C;

BapuaHT 7 — lNpogykTt 3, Temneparypa Ha
CbxpaHeHue 5 °C;

BapuaHT 8 — lNpoaykTt 3, Temneparypa Ha
cbxpaHeHue 10 °C;

BapuaHT 9 — lNpoaykTt 3, Temneparypa Ha
cbxpaHeHue 15 °C.

BrvoxumMnyHuTe un3cnenBaHnsa Bbp-
Xy O6enTbyHMSA CNekTbp Ha OnuUTHUTE
ob6pasum ce npoBexaa Cbl/lacHO MeToAa
Ha Laemmli (1970).

OTpeneHnTe renose ca aHaansu-
paHn cbc codptyepa GelAnalyzer 3a
Windows Bepcusa 2010.

MonnakpunammaeH ren — 6% cbou-
pateneH n 10% pasgenuteneH. Enekrpo-
nnteH 6ydep: Tris — ravuumH, pH 8,5 ¢ 0,1
% SDS. EnekTtpochopesaTa ce nposexna
npu cuvna Ha Toka — 25 mA. lenbT ce
ougeTtsBa ¢ 0,1% Coomassie blue (30-40
min), a 30HMTE OT rena, B KOUTO uncear
MBMLUM NpoTenH ce obesuseTsaBar 3a 24h.
M3mepBaT ce pa3cTosiHuATa OT cTapTa A0
BCAKa wuBMUA W ce onpegenar Rf —
CTOWHOCTUTE.
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L. bulgaricus: Str.thermophilus, 1:3
(Product 1);

L. bulgaricus: Str. thermophilus: L.
casei, 1:3:1 (Product 2);

L.bulgaricus: Str. thermophilus: B.
bifidum, 1:3:1 (Product 3).

The electrophoretic profiles of the
three types of probiotic products
Product 1, Product 2 and Product 3 stored
at different temperatures — 5, 10 and 15°C
and a storage life of 1, 11 and 21 days are
compared.

The following test specimens were
studied:

Variant 1 — Product 1, storage
temperature 5 °C;

Variant 2 — Product 1, storage
temperature 10 °C;

Variant 3 — Product 1, storage
temperature 15 °C;

Variant 4 — Product 2, storage
temperature 5 °C;

Variant 5 — Product 2, storage
temperature 10 °C;

Variant 6 — Product 2, storage
temperature 15 °C;

Variant 7 — Product 3, storage
temperature 5 °C;

Variant 8 — Product 3, storage
temperature 10 °C;

Variant 9 — Product 3, storage

temperature 15 °C.

Biochemical tests on the protein
spectrum of the test specimens were
performed according to the Laemmli
method (1970).

The separated gels are analyzed
with the GelAnalyzer software for
Windows version 2010.

Polyacrylamide gel — 6% stacking
and 10% separating. Electrolyte buffer:
Tris — glycine, pH 8.5 with 0.1% SDS.
Electrophoresis is performed at a current
strength of 25 mA. The gel was stained
with 0.1% Coomassie blue (30-40 min)
and the gel areas lacking protein bands
were discolored for 24h. The distances
from the start to each strip are measured
and the Rf values are determined.



PE3YJITATN N OBCBXAJAHE

M3meHeHneTo B CbCTOAHMETO Ha
6enTbyHUTE BellecTBa NpuM BapuaHTuTe
KO3e Kuceno M/IAKO Ce YCTaHoBABa Mpu
€NeKTPoPoOpeTUYHOTO MM pasgensHe. lMpu
nposegeHns SDS-PAGE aHanui BCUYKK
NpoTeEVHU ce naeHTUdULMpaT Ypes cpaBHs-
BaHe C MPeyYnucTeHn NpoTEVHOBM MapKepu.
Ha durypa 1 e nocoyeHa cTaHfapTHa Kpusa
Ha M3MoN3BaHWs B TOBa NpoyyBaHe Mnpo-
TENHOB Mapkep.
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RESULTS AND DISCUSSION

The change in the protein state of
the goat yoghurt variants is determined by
electrophoretic separation. In the SDS-
PAGE analysis, all proteins were
identified by comparison with purified
protein markers. Figure 1 shows a
standard curve for the protein marker
used in this study.
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dur. 1. CtaHfgapTHa KprBa Ha NMPOTENHOB Mapkep

Fig. 1. Standard Protein Marker Curve

MASKOTO CbAbpXa YETUPU OCHOBHU
TMna Ka3enHoBu 6enTbum — asl, as2, B n K
KOMTO ce oT/imyaBar Mo CbCTaB W aMUHO-
KUCe/IMHHa nocriefoBaTesIHoCT B nosuvnen-
TngHata Bepura. Kakto 6e nocoyeHo, mns-
KOTO CbAbpXa rpyna npoTeuHW, U3BECTHU
Kato CypoBaTbyHM MPOTEMHU, KOUTO Morat
[Ja B3aumogeiicTeaT 1 ga obpasyBaT XUMu-
yecku Komnnekcu (Jovanovic et al., 2007).

Ha ®urypmn 2, 3 n 4 ca npepacra-
BEHW pe3yntatuTe OT enekTtpodopesa B
nonnakpuiamMuaeH ren Ha npobu kose
Knceno MNSKO cnepq 3afjaZleH nepuog Ha
CbXpaHeHune Npu pasInyHn Temnepatypu —
5,10umn 15 °C.

The milk contains four major types
of casein proteins — asl, as2, B and K
which differ in composition and amino
acid sequence in the polypeptide chain.
As mentioned, the milk contains a group
of proteins known as whey proteins that
can interact and form chemical
complexes (Jovanovic et al., 2007).

Figures 2, 3 and 4 show the result
of the polyacrylamide gel electrophoresis
on goat yoghurt samples after a set
storage period at different temperatures
of 5, 10 and 15 °C.

55



SA

casein

p-Lactoglobulin

dur. 2. Enektpodropesa B NonakpuiaMuaeH resli Ha npodu Kose KUceso MAsko
CbXxpaHdaBaHo npu Temnepartypu — 5, 10 n 15 °C 3a nepuog oT Bpeme — 1 aeH

Fig. 2. Polyacrylamide gel electrophoresis on goat yoghurt samples stored at 5,
10 and 15 °C for a period of time — 1 day

casein =

p-Lactoglobulin —p

dur. 3. Enektpodopesa B nonakpuiaMuaeH resli Ha npoéu Kose K1Uceso MAsko
CbXxpaHaBaHoO npu Temnepartypu — 5, 10 n 15 °C 3a nepuog ot Bpeme 11 aHun

Fig. 3. Polyacrylamide gel electrophoresis on goat yoghurt samples stored at 5,
10 and 15 °C for a period of time — 11 days
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SA

casein

4 67000 kDa

4— 45000 kDa

4+— 29000 kDa

dur. 4. Enektpochopesa B NosiMakpuiaMmnaeH resl Ha Nnpoéum Ko3e Kuceno Mssiko
CbXpaHAaBaHoO npu Temnepartypu — 5, 10 n 15 °C 3a 21 gHun

Fig. 4. Polyacrylamide gel electrophoresis on goat yoghurt samples stored at 5,
10 and 15 °C for a period of time — 21 days

Upes JeH3UTOMEeTpUYeH aHams e
onpefeneHa enektpodopeTnyHata noa-
BWKHOCT Ha 6entbyHuTe pakumn Ha
nscnenBaHNTe ONMUTHN BapuaHTu.

Mpu BapuaHt 1 (NpoaykT 1) cnep
CbXxpaHeHue 1 pgeH 6Gsaxa otyeTteHn Rf
CTOMHOCTM B pAuana3oHa oT 0,048 go
0,985, KOUTO MMAaT MOJIEKYNIHU Terna ot
15,2 po 115 kDa.

Ha dwurypa 5 e npencraseHa
OEeH3UTOMETPUYHA KpuBa Ha 6enTbyHuTE
opakumu npu To3m BapuaHT Npoba, KONTo
npuemame 3a KOHTposnieH. OT enekTpo-
dopeTuyHUTE nscnenBaHus Ha 6enTbu-
HWS CNEeKTbp Ce YCTaHOBU, Ye Ce OTKpPOos-
BaT rf1aBHO 5 OCHOBHW MBMLM OTroBaps-
WM MO MOMEeKyTHa Maca Ha cnegHute
6enTbyHM hpakLmu: kKa3zemHoBY pakLmm
o-kazewH (29,1 kDa) u B-kazeuH (23,4
kDa), a OT cypoBaTbyHUTE OGENTHLM
OTUET/IMBO Ce nposiBABaT [3-1akTorso-
6ynuH (16,6 kDa), a-nakroanéymuH (14,2
kDa ) n cepymen anbymuH (71 kDa).

Densitometric analysis determined
the electrophoretic motility of the protein
fractions of the tested experimental
variants.

In Variant 1 (Product 1), after
storage for 1 day, Rf values ranging from
0.048 to 0.985, which have molecular
weights from 15.2 to 115 kDa, were
reported.

Figure 5 shows a densitometric
curve of the protein fractions in this
variant sample which we assume to be
control. From the electrophoretic studies
of the protein spectrum it was found that
mainly 5 basic bands corresponding to
the molecular mass of the following
protein fractions were clearly shown:
casein fractions a-casein (29.1 kDa) and
B-casein (23.4 kDa) and the whey
proteins [-lactoglobulin (16.6 kDa), a-
lactalbumin (14.2 kDa) and serum
albumin (71 kDa).
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Fig. 5. Densitogram of casein and whey fractions

Mohd Akmal and Norshafiga
(2016) nocouBaT, Ye 3a MOMEKYIUTE Ha
O-kaseuHa u (-kasemHa ca onpegenunu
cNefHUTE MOJIEKY/THN Macu CbOTBETHO
30.2 kDa n 23.9 kDa.

dpakyum ¢ aHanorMyHa MosiekyHa
Maca OTroBapsilja Ha KaseuHosute 6en-
TbUW, Ca OTYETEHM M B HACTOALLETO
npoyysaHe.

Larson (1985) n Shigeru (1988) ca
onpeaenvMnn MONEKYHUTE Macu Ha [3-
NakTorno6ynmHa u o-naktanbyMmH cboT-
BeTHO 18.3 kDa 1 14.17 kDa.

HeszaBucumo ot ¢hakta, ye Msey-
HUTE NPOTEUHWN UMAT CTPYKTYPHO U amu-
HOKUCE/IMHHO CXOACTBO, MOJIEKYIHATA UM
Maca MOXe pga Bapvpa B onpefgefieHun
rpaHnuy gopu npu Nnpobu MASKo OT eauH
n cbly BuA (Shauket et al., 1998).

Pesyntatute 0T npoBefeHuTe
eneKkpodopeTnYHN n3nceaBaHnsa Ha pas-
JINYHW BapuaHTh Ko3e KUCENo MIISKO
cnep npectoii 1 n 11 AgHM umaT CXoAeH
eneKkTpopopeTnyeH CnekTbp KaTto KOH-
Tponata (durypa 2 un 3). Mpu BCUYKK Npo-
61 ce oTuUTa HaIMYMETO Ha Ka3enHoBUTE
hpakumy ¢ MonekynHu macu mexgy 20-
30 kDa. OT cypoBaTbyHUTE 6enTbuUnM OT-
UeT/IMBO Ce MposiBsiBaT (-nakTornobynuHa
N CEPYMHUS anbyMUH.

Cnopen SDS-PAGE n pesyntatu-
Te OT AEH3UTOMETPUYHMSA aHa/IM3 NoBu-

Mohd Akmal and Norshafiga
(2016) indicate that a-casein and [-
casein molecules have determined the
following molecular masses, respectively,
of 30.2 kDa and 23.9 kDa.

Fractions of analogous molecular
mass corresponding to casein proteins
were also reported in the present study.

Larson (1985) and Shigeru (1988)
have determined the molecular masses
of B-lactoglobulin  and a-lactalbumin
respectively of 18.3 kDa and 14.17 kDa.

Despite the fact that milk proteins
have a structural and amino acid
similarity, their molecular mass may vary
within certain limits even in milk samples
of the same species (Shauket et al.,
1998).

The results of the electrophoretic
examinations of various goat yoghurt
variants after 1 and 11 days stay have a
similar electrophoretic spectrum as the
control one (Figures 2 and 3). For all
samples the presence of casein fractions
with molecular masses between 20-30
kDa is reported. In the whey proteins are
clearly expressed the B-lactoglobulin and
serum albumin.

According to SDS-PAGE and the
results of the densitometric analysis, the
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LIaBaHeTo Ha Temneparypara u nepvoga
Ha cbxpaHeHne oT 1 Ha 11 pgHuM He
HamanisiBa WHTEH3UTeTa Ha OCHOBHUTE
6enTbyYHN pakumn. OTuMTa ce nunca Ha
Ko-arperartu u Xuaponumsaru.

Mpu Npo6uTe cbxpaHaBaHu 21 gHK
Ce ycTaHOBsIBa fleka NpomMsiHa BbB BUAa
1 6pos Ha NPOTEMHOBUTE MBULM CNPAMO
KoHTponaTta (Purypa 4). MNpu BapnaHTtu 3,
6 n 9 cbxpaHaBaHu Ha 15 °C ce otuutar
pasTerfieHM JIMHUM  OTroBapsily Ha
KaseunHoBuTe 6enTbLu. OTUMTa Ce U IEKO
HamaJsieHne B KONIMYEeCTBOTO Ha Ka3enHo-
BUTE pakumn 3a BapmaHT 9.

ChblU0 Taka ce ycTaHOBsIBAT npome-
H/ B OeNTbYHMSA CMEeKTbp Ha CypoBaTby-
HUTe 6enTbum (He ce naeHTUdMLMpaT nBm-
uuTe, CbOTBETCTBALLM Ha O-nakToaneyMuH
1 B-NakTorno6ynmH).

N3BOAN

MpoTemHoBMTE NpOUIM Ha TpuUTe
BUZA NPOGUMOTUYHM MPOAYKTU, Cb3AALEHN
Ha ocHoBaTa Ha Ko3e MJISIKO, MOJTyYeHu upes
nofGop W BK/OYBAHE Ha AOMb/HUTESHN
llaMOBe KbM Knacuyecka 3akBacka He
nokaseBaT 3HauuMu pasnuuusi. dakTopute
nepuos v TemnepaTypa Ha CbXpaHeHue B
no-rofiiMa CTEMeH ca Oonpefensim 3a
M3MEHEHNETO B CbCTOSIHUETO Ha 6enTbu-
HUTE BELLEeCTBa NPU U3C/ieBaHUTE OMUTHW

rpynu.

increase in temperature and storage
period from 1 to 11 days did not reduce
the intensity of the major protein
fractions. A lack of co-aggregates and
hydrolysates is reported.

Samples stored for 21 days
showed a slight change in the type and
number of protein bands in respect to the
control one (Figure 4). For variants 3, 6
and 9 stored at 15 °C, stretched lines
corresponding to casein proteins are
reported. It shows a slight decrease in the
amount of casein fractions for variant 9.

Also, changes in the protein
spectrum of whey proteins are detected
(the  bands corresponding to a-
lactalbumin and B-lactoglobulin are not
identified).

CONCLUSIONS

The protein profiles of the three
probiotic products based on goat milk
obtained by selection and inclusion of
additional strains to classical starter did
not show significant differences. Factors
such as storage and temperature and
period are more important for the change
in the status of protein substances in the
examined test groups
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PE3OME SUMMARY
MocnenHUTE OUEHKN Ha XpaHuTes- Recent estimations of the feeding

HaTta CTOMHOCT Ha pa3nmyHum dypaxHu | value of various Romanian feed
pecypcu B PymbHUSA, Bb3 OCHOBaA Ha Tex- | resources, based on their chemical
HUSA XVMMWYeH aHa/u3, paskpuxa 3Hauu- | analyses, often revealed significant
TENHN pas3nukn OT pedoepeHTHUTE cToli- | differences from the table feed values.
HocTuTe. Taka Bb3HMKBA HeobxogmmocT | This raised the need to assess these
OT OUEeHKa Ha pasnuuuaTa U TAXHOTO | variations and theirs implications on the
Bb3aeilicTBue Bbpxy hopmynupaHeto Ha | formulation of the typical diets for
XPaHUTESTHUA PEeXUM  Ha MNPexvBHUTE | ruminants.

XMBOTHW. B HacTosweTo mn3cnegsaHe ca
npoy4yeHun 38 Buaa HacuneH goypax, kato | In this study, 38 bulk feeds were
HanpuMmep uapesuua, copro n cunax ot | analysed, such as corn, sorghum and
nouepHa, ceHo ot nwouepHa (ot xbn- | alfalfa silage, alfalfa hay (hill and
MUCTU W MAAaHWHCKM paiioHKn), crama oT | mountain), wheat and barley straws, as
nweHuya n edemunk; 30 Buga koHueH- | well as 30 concentrate feeds (cereal
TpupaH dypax (3bpPHEHO-XWUTHU KyNTYpW): | grains): corn, wheat, barley, oats and
uapesuua, nuwieHMLa, edyemuk, oBec W | triticale, and protein feeds, such as
TpUTUKane; 1 NPoTENHOBU dypaxkn, kaTo | soybean meal, peas, bran, etc. The
HanpMMep COEeB LWPOT, rpax, Tpuun n ap. | samples were taken from many regions of
MpobuTe ca B3eTM OT MHOrO pernoHn ot | S, S-E and N-E and also, from the middle
IOXHa, IOrou3ToYHa, CEBEPOM3TOYHA, KakTo 1 | of Romania.

OT cpefHata 4yact Ha PymbHUA. B cpas-
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HeHWe C JaHHWUTe OT Tabnuuara, oLeHeHuTe
XPaHUTESIHNW  CTOMHOCTM  Ha  HaCUMHUSA
dypaxx Bapupar wmexgy 84% wn 101%
eHeprns (NE,), mexgy 74% un 110% 3a
cMunaem npoTeMH B TbHKUTE uepBa B
3aBucumocT oT azota (IDPN) n mexay 79%
n 117% 3a cMunaem MpoTeMH B THbHKUTE
yepBa B 3aBUCUMOCT OT eHeprusita (IDPE).
XpaHuTenHuTe CTOMHOCTU Ha KOHLEeHTpupa-
HUTe dhypaxm BapupaT oT 91% pgo 102%
eHeprua, 53% po 125% 3a IDPN 1 96% fo
112% 3a IDPE. Te3n konebaHuss morat ga
npeanssukar oTkNIoHeHuA o 30% (kato
Hanpumep npu IDPN) OT m3uckBaHusTa 3a
HAKOW KaTeropumn cesiCKoCTonaHCKn npexms-
HN XWBOTHW C MOTEHUWANIHO OTpuuatesiHo
Bb3JENCTBME KaKTO BbPXy NpPOM3BOACTBE-
HWUTE HKBa, Taka U BbpPXy ePeKTMBHOCTTa Ha
XpaHeHeTo. Kato usano0 wuscnegsaHeTo
paskpvBa HeobxoAMMOCTTa OT npepasriex-
JaHe W1 akTyasiMsMpaHe Ha HacToAwwmTe
JaHHW B Tabnuuata, 3a ga ce npveege B
CbOTBETCTBME C Pa3BUTUETO Ha XpaHuTes-
HUS NoTeHumMan Ha cypaxuTte (Hanp. 3bp-
HEeHUTe KyNTypW), KakTo U C pasBUTUETO Ha
MeToauTe, W3MoN3BaHW 3a OueHka CTOl-
HOCTTa Ha pypaxure.

KnrouoBu aymun: dypaxu, npexmnsHn
YXMBOTHU, XpaHUTeNHa CTONHOCT

YBO/,

PymMbHCcKata cuctema 3a OLeHKa Ha
XpaHutesiHata CTOMHOCT Ha dhypaxuTe 3a
NPEXMBHN XUBOTHWN Ce NOSIBM B pe3yntar Ha
Heob6XxoAUMOCTTa fa Ce OLEHU KOJMKOTO €
Bb3MOXHO MO-TOYHO MOTeHLUmana 3a npous-
BOACTBO Ha NPEXWBHU XWBOTHU, BKJIHOUU-
TE/IHO TAXHaTa LeHa, KOATO ce oTpassBa
3HauNTEeNHO B OOLWUTE pasxodu 3a XMBO-
TUHCKW npoaykTtu. [TbpBOHayasiHoO, Mpe3
1983 r. Burlacu ca nHnumMmMpasm pyMmbHcKara
cucTemMa 3a XpaHeHe Ha XMBOTHUTE (BK/O-
YUTENIHO TMPEXWUBHW XKMBOTHW), Kato ce
OCHOBaBaT Ha nopeguua OT AaHHW, Nony-
YeHn OT eKcnepumMeHTUTe B PyMbHUA B
HauunoHanHusa MHCTUTYT 3a u3cfefBaHe U
passBuT1e Ha XMBOTHOBBACTBOTO U XpaHuUTe
(IBNA) B banoTelm, HO B CbLLOTO BpEME,
UMaiikn npeaBus M3BECTHUTE XpaHWUTesHu
cuctemu no Tosa Bpeme — NMHcTUTyT "Ockap
KenHep" B Nepmanua (OKIT) npe3 1970 r.,
CbBeT 3a CeJICKOCTOMaHCKM u3cnenBaHus
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Compared to the table references, the
assessed nutritive values of the bulk
forages ranged between 84% and 101%
for energy (NE,), between 74% and
110% for IDPN and between 79% and
117% for IDPE.

The assessed nutritive values of the
concentrate feeds varied from 91% to 102
% for the energy, 53% to 125% for IDPN
and 96% to 112% for IDPE. These
variations may induce biases of up to 30%
(such as for IDPN) from the requirements
for some categories of ruminant farm
animals, with potential negative
implications either on the productive
levels or feeding efficiencies.

Overall, the study revealed the need to
review and update the current table data,
in order to align them to the evolution of
the nutritive potential of the feedstuffs
(e.g. case of corn grains) as well as to the
evolution of the methods used for
assessing the feed value.

Key words: feed, ruminant, nutritive
value

INTRODUCTION

The Romanian  system  for
assessing the nutritional value of ruminant
feeds has emerged as a result of the need
to assess their potential for ruminant
production as accurate as possible,
implicitly their cost, which is reflected
considerably in the total cost of animal
products.

Initially, in 1983, Burlacu have initiated the
Romanian animal nutrition  system
(including ruminants) taking as a basis a
series of data obtained from the
experimental determinations in Romania
at IBNA Balotesti Institute, but at the
same time, having reference to the known
nutritional systems at that time — Oscar
Kellner Institute in Germany (OKIT) in
1970, Agricultural Research Council
(ARC) in UK in 1975, National Research



(ARC) B O6egnHeHOTO KpancTeo npes3 1975
r, HauvoHaneH cbBeT 3a  Hay4Hu
nscnepsarHua (NRC) B CALL npe3 1976 1. 1
HaumoHaneH WHCTUTYT NO arpoHOMCTBO
(INRA) BBB ®paHuua npes 1978 r. B
pamknTe Ha Tasum cuctema Burlacu (1983)
B3MMa MNpeABui cpefHaTa XpaHuTesiHa
CTOMHOCT Ha ypaxuTe B UYyXaecTpaHHWUTe
CUCTEMU, HO WU TSAXHATA €eHepruiiHa CTON-
HOCT, M3paseHa Mo pas/iMyeH HauyuH, KaTto
HanpuMep: HeTHa EeHeprus Ha MasHUHUTE
(kaTo OKIT), HETHa eHeprusi 3a NnogapbXKa
n npoussoacTeo (kakto ARC u NRC, 1976)
N HeTHata eHeprnss Ha MAsakoTo (INRA,
1978).

PymbHCKaTa XpaHuTesiHa cuctema e
akTyanmsupaHa npe3 2002 r., kato ca
[06aBeHN HAKOM ypaBHeHus unu koedu-
LUMEeHTW, MO3BONSABALLM MO-TOYHA OLEeHKa
(Burlacu et al., 2002). Cbuwo Taka ca BbBe-
[EeHN CbBpEeMEHHU TEeXHWKU 3a u3MepBaHe
Ha pas3nNMyH¥Te KOMMNOHEHTW Ha cucTemarta,
3a fla ce yBe/MuYM TOYHOCTTa Ha oLeHKarta
Ha doypaxuTe. 3a eHepruitHMa 1 NPoTenHo-
BUS MeTaboNM3bM Npu efpus porart foout-
bK € HanpaBeHO U MojenvpaHe, KakTo 6e
npeacraseHo ot Burlacu et al. (2006).
HakpaTko, cnomeHaBame, Ye eHeprusaTa Ha
dypaxuTe ce OTyMTa Kato HeTHa eHeprus,
NO-TOYHO KaTO XpaHWUTeNHW eavHUUN B
CpaBHEHVE C eHepruinHOTO CbhAbpXaHne Ha
CTaHAapTHMA euyemuK, a CTOMHOCTTa Ha
npoTeMHoBaTa XpaHa ce u3passiBa KaTo B
cuctemarta PDI Ha INRA (Verité et al., 1987)
crnopez npoTenHa, YCBOEH B ThHKUTE YepBa.

B HacToswaTa npaktuka B XXWUBOTHO-
BbACTBO B PYMbHUS OTKPUXME pas/nku
mMexay pedepeHTHUTEe CTOMHOCTU Ha Tabau-
uara u Tesu, onpegesieHy 3a eHepruiiHoTo U
NPOTEVHOBOTO CbAbPXaHNe Ha MHOro xpa-
HUTENHW CbCTaBKW, U3M0N3BaHM 3a XpaHeHe
Ha NPEeXWBHW XWBOTHW. B CbLOTO Bpeme
MOXe fa ce oTbenexu, ye AaHHWUTe 3a xpa-
HUTENHUTE CUCTEMW B pas/INyHUTE CTPaHu
ce npernexaar nepuoAnyHo nopagu npome-
HW, MPUYUHEHN OT U3MEHEHMNETO Ha KIuma-
Ta, noysarta, CTeneHTa Ha nofobpsisaHe Ha
dypaxHuTe pacTeHus, nossara Ha MHOro
BTOPUYHM MPOAYKTM 38 XpaHEeHe Ha XMBOT-
HW. MNMopaaun ToBa, PyMBLHCKUTE pediepeHTHN
CTOMHOCTKN TpsbBa fa 6bAart akTyanmsmpa-
HW. B TO3W KOHTEKCT, HACTOALIETO U3Ceq-
BaHe uMa 3a Uuen Ja onpegenn Konu-

63

Council (NRC) in USA in 1976 and Institut
National de la Recherche Agronomique
(INRA) in France in 1978. Within this
system Burlacu (1983) took into account
the average of the feed nutrition values in
the foreign systems, but also their energy
value, expressed differently, as for
example: net energy for fat (as OKIT), net
energy for maintenance and production
(as ARC and NRC, 1976) and net energy
for milk (INRA, 1978).

The Romanian nutrition system was
updated in 2002 by adding some
equations or coefficients allowing a more
accurate assessment (Burlacu et al.,
2002). Modern techniques have also been
introduced to measure the various
components of the system in order to
increase accuracy of the feed evaluation.
For energy and protein metabolism in
cattle, even modelling has been done as
presented by Burlacu et al. (2006). Briefly,
we mention that the energy of the feeds
are reported as net energy, more
precisely as nutritive units compared to
the energy content of standard barley,
and the protein feed value is expressed
as in the PDI system of INRA (Verité et
al., 1987) by protein digested in small
intestine.

In current animal husbandry
practice in Romania, we found differences
between the table reference values and
those determined for the energy and
protein content of many feed ingredients
used for ruminants feeding.

At the same time, it could be noticed that
the data of the nutritional systems of
different countries are reviewed
periodically due to changes caused by
climate change, soil, the degree of fodder
plants amelioration, the appearance of
many by-products for feed use.

This is the reason that Romanian
reference values need to be updated. In
this context, this study aims to quantify



UeCTBEHO OTK/IOHEHMsITA OT XpaHuTesiHaTa
CTOHOCT OT Ta6/IMYHMTE CMPABKU, HO CbLLO
Taka fa OuUeHW nocneauuutTe OT TAX 3a
onTUMMU3NPaHE Ha Aax6buTe 3a NPeXUBHUTE
XMBOTHMW B CTONaHcTBaTa.

MATEPVAZT U METOOU

MpeacTaBsHe Ha dypaxHaTa cuc-
TeMma cucrema

CuctemaTa ce ocHOBaBa Ha onvcBa-
He Ha YypaBHeHWATa, KOETO MN03BOJIsABA
AndbepeHumpaHe Ha MeXAWHHUTE U34nCnn-
Te/IHN CTHIKN.

a. MokasatenuTe 3a eHepruiiHo Cb-
ObpXaHue Ha dhypaxa ca: 6pyTHa eHeprus
(GE), ycBosiema eHeprus (ED), meTtabonu-
3upawa ce eHeprust (EM) 1 HeTHa eHeprus
(NE), nspaseHa upes3 chypaxHa emHuua B
nepmnog Ha naktaumsa (UFL) u dhypaxHm
eZIMHUUM Npu Npon3soacTeo Ha meco (UFV).

GE e onpegfeneHa upe3 aguabartHa
KaslopuMeTpusl, HO B HACTOSALLUS MOMEHT ce
U3unC/nsiBa 4pe3 YpaBHEHWs, Npu  KOWUTO
He3aBNCMMUTE MPOMEHNNBU Ca XpaHuTen-
HATE CbCTaBKM Ha XUMWUYECKUS CbCTaB
(rpamoBe/kg cyxo BewectsBo DM). 3a
KOHLIEHTpaTu € M3MoJI3BaHO YpaBHEHNETO
Ha Schiemann et al. (1971):

deviations of nutritional value from table
references, but also to estimate the
implications of these deviations for
optimizing rations for farm ruminants.

MATERIAL AND METHODS

Presenting the feed system

The system is based on inventory
of equations, which allows differentiation
of intermediate calculation steps.

a. Indicators for feed energy
content are: gross energy (GE), digestible
energy (ED), metabolizable energy (EM)
and net energy (NE), expressed by feed
unit for lactation (UFL) and feed units for
meat production (UFV).

The GE was determined by
adiabatic calorimetry but in the present it
is calculated by equations where the
independent variables are the chemical
composition nutrients (grams/ kg feed dry
matter DM). For concentrates, the
equation of Schiemann et al. (1971) is
applied:

GE (kJ/kg DM) = 23.95xCP + 39.77xEE + 20.05xCF + 17.46XNFE + h,

KbeTo h e npomeHNnB koeduUMEHT 3a
pasnuuHu doypaxu n CP = cypoB NpoTeuH,

EE = etepeH ekctpakt CF = cyposu
BNakHMHK, NFE = 6e3a30THU eKCTpaKTHU
BelyecTsa.

3a cexute duypaxun n ceHo GE ce
M34nCNABa, KaTo Ce MU3MN0/i3Ba ypaBHEHNETO
Ha Demarquilly et al., (1978), a ypas-
HeHneTo Ha Andrieu and Demarquilly
(1987) ce n3nonsea 3a cunaxa.

MbpBoHayanHo ED ce onpegens
[OVIPEKTHO Ype3 eKkcrnepvMeHTU BbpXY KeT-
KATE 3a CMWUMAEMOCT KaTo pasfnnka Mexay
GE 1 eHepruiiHaTa CTOMHOCT Ha M3npaxHe-
HuaTa. pyr MeTon € M34uc/iieHneTo upes
opmynata Ha Hoffmann and Schiemann
(1980) usnonsBaikn cmuiaemaTta 4acT OT
XpaHuTeNnHuTe BellecTsa:

where h is a variable coefficient for
different feeds and CP=crude protein,
EE=ether extract, CF=crude fiber,
NFE=nitrogen-free extractives.

For fresh forage and hay the GE is
calculated using Demarquilly et al. (1978)
equation, and for silage the Andrieu and
Demarquilly (1987) equation.

Initially, the ED was determined
directly by experiments on digestibility
cages as difference between the GE and
faeces energy. Other method was the
calculation by Hoffmann and Schiemann
(1980) formula and using the digestible
part of the nutrients:

ED (kJ/kg DM)= 24.2xCPD + 34.1XEED + 18.4xCFD + 17x NFED,

kbaeTo CPD = cMunaem cypos npoTewH, | where CPD= digestible crude protein,
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EED = cmunaem etepeH ekcTpakTt, CFD =
cMunaemum cyposu BriakHuHU n NFED =
cMunaemMm 6e3a30THU  eKCTPakTHW Be-
LecTBa; Te3n CTOMHOCTM ca 060CHOBaHWU
B Tabnvuu 3a pasMyHuTe Kateropuu
dypaxu. [pyro ypaBHeHune (Sauvant et
al., 1987) u3snonssa cmuiaemara opra-
HuyHa maTepus (DOM), kakTo cneaga:

% ED = % DOM + h, kbgeto h e
NPOMEHNNB KOE(UUMEHT 3a pas/imyHu
thypax.

B HacToAwwma momeHT DOM ce oueHsBa
no metopa Tilley and Terry (1963) in vitro
W HWE uWHWUMMpame npunaraHeTo Ha
meTtoga Pepsin-Cellulase (Aufrere, 2007)
3a CUIHO Bb3MNPOM3BOAMMM pe3ynTaTu.
EM e pasnukarta mexagy GE 1 cymarta Ha
3arybarta Ha eHeprusa OT M3NpPaXHEHUATA,
rasoea qoepmeHTaums u ypuHa. [lpo-
N3BOACTBOTO Ha (hEPMEHTAUUOHHU ra3o-
BE 3aBMCK OT CbCTaBa Ha gaxkbara, npue-
Ma, Bb3pacTTa U Npoun3BOAUTESTHOCTTA
Ha XXMBOTHOTO, gocTuraiku 400 | 3a 24
yaca npu kpasu 1 50 | 3a oBue (Burlacu,
1985). EHeprusTa 3a ypuHata Bapupa B
3aBMCMMOCT OT Bb3pacTTa Ha XMBOTHOTO,
HEroBoTo (PM3NOMOTMYHO CbCTOSHWE, HU-
BOTO Ha MPOU3BOACTBO W CbAbPXaHNETO
Ha a3oT B Jax6ata. Cbllo Taka, eHep-
rMsaTa Ha ypuHaTa € Mo-BMcOKa Mpu
yrosiBaluTe XUBOTHU, Npe3 6peMeHHOCT-
Ta 1 nepvoga Ha nakrauusi, 06MKHOBEHO
npu Tesn C MO-BMCOKM HMBA Ha Mpous-
BOAMTE/IHOCT. 3a usuncnasaHe Ha EM e
NMPWIOXKEHO ypaBHeHMETO Ha Burlacu
(1985), kKoeTo e cxoAgHO C ToBa Ha
cuctemara OKIT:

EM (kJ /kg DM) =17.32xCPD + 30.9xEED

dopmynarta Ha Vermorel et al. (1987) e
no-6bp3a 3a N3yncneHve:

EED= digestible ether extract, CFD=
digestible crude fiber and NFED=
digestible nitrogen-free extractives; these
values are valid in tables for various
categories of feed. Another equation
(Sauvant et al., 1987) used the digestible
organic matter (DOM) as follows:

% ED = % DOM + h, where h is a
variable coefficient for different feeds.

In the present, DOM is evaluated by
Tilley and Terry (1963) in vitro method
and we initiate the application of the
Pepsin-Cellulase method (Aufrere, 2007)
for highly reproducible results.

The EM is the difference between GE
and the sum of the energy lost by faeces,
gas fermentation and urine. The
production of fermentation gases
depends on the composition of the ration,
the intake, the age and the production of
the animal, reaching 400 L in 24 hours for
cows and 50 L for sheep (Burlacu, 1985).
The energy for urine varies according to
the age of the animal, its physiological
state, the level of production and the
nitrogen content of the ration. Also, the
energy of urine is higher in fattening
animals, in gestation and lactation,
generally in those with higher production
levels. For EM calculation the equation of
Burlacu (1985) was applied which was
similar with that of the OKIT system:

+ 16.15x(CFD + NFED) = 1.66 MJ

A more rapid calculation is the formula of
Vermorel et al. (1987):

EM/ED= 0.8417 — 0.000099xCFo — 0,000196xCPo + 0,0221xAPL,

kbaeto CFo= g CF/kg OM, CPo= ¢
CP/kg OM, n APL = HMBOTO Ha XXWBOTUH-
CKa npoAyKums e yctaHoBeHo Ha 1.5.

NE e pasnukata wmexgy EM wu
KasiopuiiHaTa eHeprus. Burlacu et al.,
n3MepBaT KanopuiiHaTa eHeprus mexay

where CFo= g CF/kg OM, CPo= g CP/kg
OM, and APL = animal production level
settled at 1.5.

The NE is the difference between EM and
caloric energy. Burlacu et al. measured
the caloric energy between 1980 and
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1980 mn 1985 B MWHctuTyTa IBNA B
BasoTelym ypes MeTos Ha pecnupaTopHu
NMPOMEHN B CneLnasiHn KaMepy ¢ OTBOPEH
MOTOK.

[OHec, NE ce usuncnsasa no pas-
JIVYHW Ha4YMHW 3a NPOU3BOACTBOTO Ha
MJ/IIKO U 3@ MPOU3BOACTBOTO Ha Meco.
MbpBO, EHEepPruiHOTO CbAbpXaHue Ha
ypaxa ce wusuucnsasa: q = EM/GE u
cnep ToBa epeKkTMBHOCTTa Ha M3non3Ba-
HeTo Ha EM (K) kaTto HeTHa eHeprus 3a
nogapwbxka (NEm), HeTHaTa eHeprusa 3a
nponseoAcTBo Ha meco (NEp) un HeTHaTa
eHeprus 3a naktaumst NEI) 3a ctaHgap-
TeH APL ot 1.5 (Vermorel et al., 1987).
NEm = EM x Km, kbgeto Km = 0.287 q +
0.554 e ethekTMBHOCTTA 3a NOAAPBXKKA,;
NEp = EM x Kp, kbgeto Kp = 0,78 q +
0,006 e epeKkTMBHOCTTa 3a
Npon3BOACTBOTO Ha Meco;

NElI = EM x Kl, kbgeto Kl = 0,24 g +
0,463 e ehekTMBHOCTTA Ha NnakrauusTa.

B PywmbHua wu3passsame NE B
XpaHuTesiHata efuHiLa 3a  nakrauus
(UFL) n chypaxHnTe eguHULN 3a Npous-
BOACTBO Ha Meco (UFV), oTHacAwm ce ao
€HepruiiHOTO ChbAbpXaHue Ha craHgap-
TeH eyemuk. GE Ha 1 kr eyemuk e 16,69
MJ (unm 3989 kcal), a ED e 71,5% ot
GE, T1.e. 11,94 Mj (2853 kcal). Croir-
HocTTa g e 0.599, Taka ye EM e 10 M;j
(2414 kcal). KanauntetsT Kl € 0.607, a
Kmp e 0.616. Harkins et al. (1974) nsuuc-
naBa oblaTta edpekTMBHOCT 3a NoA4pPbX-
Ka ¥“ npou3BOACTBO Ha Meco, Kmp.
PesyntaTbT e HeTHa eHeprua B nepuoga
Ha nakTaumsa oT 6.07 Mj (1436 kcal),
cuntaHa 3a 1 UFL, n HeTHa eHeprusa 3a
noaapbXka U NPon3BoACTBO Ha MeCo OT
6.16 Mj (1472 kcal), cuntaHa 3a 1 UFV.

b. TlMpoTenmHoBaTa CTOWHOCT Ha
XpaHaTta, nspaseHa B TepmuHute Ha PDI
cuctemara Ha INRA, e cymaTta oT fgge
ppakumu: IDPN (cmuniaem npoTeuH B
TBHKUTE YepBa B 3aBUCUMOCT OT a3oTa) U
IDPE (cMmnnaem nNpoTeuH B ThbHKUTE vep-
Ba B 3aBMCMMOCT OT eHeprusaTa). M gsata
BMJa eHeprus BKIOYBAT CMuIaemaTa vacTt
Ha XpaHUTesIHWUA NPOTEWH, HepasrpajeHa B
Tbpbyxa, oT6enszaHa cnopeg PDIA.

1985 in the IBNA Balotesti Institute by
respiratory changes method in special
chambers with open flow.

Today, the NE is calculated in
different ways for milk production and for
meat production. First, the energy content
of the feed is calculated: g = EM/GE, and
then the efficiency of EM utilisation (K) as
net energy for maintenance (NEm), net
energy for meat production (NEp) and net
energy for lactation (NEI) for a standard
APL of 1.5 (Vermorel et al., 1987).

NEm = EM x Km, where Km = 0.287 q +
0.554, is the efficiency for maintenance;
NEp = EM x Kp, where Kp = 0.78 q +
0.006, is the efficiency for meat
production;

NEI = EM x Kl, where KI = 0.24 q + 0.463,
is the efficiency for lactation.

In Romania we express NE in feed
unit for lactation (UFL) and feed units for
meat production (UFV) referring to the
energy content of standard barley. The
GE of 1 kg of barley is 16.69 MJ (or 3989
kcal) and the ED is 71.5% of GE, that
means 11.94 Mj (2853 kcal).

The g value is 0.599, so the EM is 10 MJ
(2414 kcal). The Kl capacity is 0.607, and
Kmp is 0.616. Harkins et al. (1974)
calculated the overall efficiency for
maintenance and meat production, Kmp.
The result is net energy for lactation of
6.07 MJ (1436 kcal) considered 1 UFL,
and net energy for maintenance and
meat production of 6.16 MJ (1472 kcal)
considered 1 UFV.

b. The protein value of the feeds
expressed in the terms of the PDI system
of INRA is the sum of two fractions: IDPN
(intestinally digestible protein allowed by
nitrogen) and IDPE (intestinally digestible
protein allowed by energy).

Both of these energies include the
digestible part of the dietary protein,
undegraded in the rumen, noted PDIA.
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PDIA (g/kg DM) = PB (g/kg DM) x (1 - Dg) x dsi

Dg e pasrpagumoctta Ha 6enTbka B
Tbpbyxa 1 ce u3uucnasa No ypasHeHVe-
TO Ha Alderman (1993) cnep TecTBaHeTo
Ha oypaxa upe3 SACCO meTon BbpXY
Kpasu ¢ hucTynmsauus:

Dg=a+(bxc)l(c+r)

KbfeTo:

a = 6bp30 pasrpaxjallia ce NPoTeMHoBa
thpakuns (%)

b = noteHuvasnHo pasrpaxgalia ce
npotenHosa cpakuns (%)

C = CKOpOCT, Mpu KOATO b ce pasrpaxga
(h")

I = CKOPOCT Ha XpaHara, KOATo u3nusa ot
Tbpbyxa (ruminal outflow rate) (e npo-
mMeHnmBa, ot 0,019 3a APL oT cToliHOoCT 1
(3a nogapwbxka) go 0,104 3a MakcumasiHa
APL oT 4,5 (3a BWCOKOMPOAYKTMBHM
M/IEYHU KpaBWn))

dsi = UCTMHCKa CMMIAeMOCT Ha Hepas-
rpafieH XpaHuTesieH NPOTEWH B TbHKUTE
yepBsa.

PDIM e MUKPOGHUAT UCTUHCKU MPOTEUH,
KONTO € HauCTuHa cMuiaem B TbHKUTE
yepBa. Tasn uyact oT PDIM, koATo 6u
Morna ga 6bae cuHTesupaHa B Tbpoyxa
OT [AerpagupaHus  OuWeTuyeH asoT, e
HapeyeHa PDIMN, a pgpyrata 4acTt Ha
PDIM, koATO MOXe Aa 6bAe CUHTEe3MpaHa
OT HaJIMyHaTa B Tbpbyxa eHeprus, ce
Hapuya PDIME.

Taka ye CTOMHOCTTa Ha BCAKa XxpaHa ce
JaBa AOMpPeKTHO kato cymata oT PDIA u
PDIM.

IDPN = PDIA + PDIMN

Dg is the protein degradability in the
rumen and is calculated by Alderman
(1993) equation after testing feed by in
sacco method on fistulizated cows:

where:

a = rapidly degradable protein fraction
(%)

b = potentially degradable protein fraction
(%)

¢ = rate at which b is degraded (h'l)

r = the ruminal outflow rate (is variable;
from 0.019 for APL of value 1 (for
maintenance) to 0.104 for a maximum
APL of 4.5 (for high-productivity dairy
cows))

dsi = true digestibility of undegraded
dietary protein in small intestine.

PDIM is the microbial true protein which
is truly digestible in the small intestine.
The part of the PDIM that could be
synthesized in the rumen from the
degraded dietary nitrogen is named
PDIMN and the other part of the PDIM
that could be synthesized by energy
available in the rumen is called PDIME.

So, the value of each feed is given
directly as the sum of PDIA and PDIM.

PDIMN (g/kg DM) = PB (g/kg DM) x (1-(1-Dg )) x 0.9 x 0.8 x 0.8 = 0.576 x CP x Dg,

Kkbgeto 90% OT npoTerMHa € Y/0BEH B
Tbpbyxa W MUKPOOHUAT MNPOTEMH UMa
80% amuHokucenunHun ¢ 80% cMmmnnaemocT.

IDPE = PDIA + PDIME

where 90% of the protein is captured in
the rumen and microbial protein has 80%
aminoacids with 80% digestibility.

PDIME (g/kg DM) = FOM x 0.145 x 0.8 x 0.8 = 0.093 x FOM,

kbaeto FOM e depMeHTaunoHHOTO
OpraHM4HO BeLLecTBO, M3M0M3BaHO 3a

where FOM is the fermentable organic
matter used for 145 g of microbial protein
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145 g cuvHTE3 Ha MUKPOOHWS MPOTEMH.
FOM ce n3uncnsea OT CbAbpXaHNETOo Ha
DOM no dhopmynara:

FOM = DOM - [CP x (1- Dg) + EE + PF],

kbaeto PF ca npogyktute Ha depmeH-
Tauus 3a passiMyHU KaTeropum CUIaxu u
ca npeacTaBeHU kaTo TabiMyHM CTOM-
HocTu oT Burlacu et al. (2002).

PE3YJITATU N OBCBXXOAHE

OTK/IOHEHNA B XpaHUTEeNHnTe
CTOIHOCTU Ha (hypaxa

B HacToAweTo u3cnegsaHe ca np-
oyyeHn 38 Buaa HacuneH dypax, kaTo
Hanpuvep Luapesuua, COpPro M cunax ot
nouepHa, CeHo OT ouepHa (0T Xb/AMUCTU
W NNAaHUHCKN paiioHn), cnama oT nileHuua
n eyemuk; 30 BMAa KOHUEHTpUpaH dypax
(3bPHEHO-XUTHU  KYNTYpUW):  LapeBuua,
nweHnua, eyeMuK, OBeC W TpuTukane; u
NPOTEMHOBMN ypaxu, KaTo HanprMep Coes
LIpoT, rpax, Tpuun n ap. Npobute ca B3eTn
OT MHOTO PEervoHn OT HKHA, Hron3To4Ha,
CEeBEepomn3TOYHa, KakTo 1 OT cpejHarta yacT
Ha PymMbHUA.

Ha nbpBO MACTO, XMMUYHUAT CbCTaB
Ha XpaHuTenHute npobu ce onpegens
ypesz  obuionpuetTute MeToam (EC
152/2009): cyxo BeLLecTBO, CypOB Mpo-
TEWH, CYpOBU BflakHa, eKCTPakT! Ha eTep,
nenen n 6e3a30THMN EKCTPAKTHU BeLLecTsa.
CroitHocTTa Ha DOM 3a BCSAKO XpaHeHe e
pesyntat ot meTtoga Ha Tilley and Terry
(1963), npwnaraH BbpXy WHKybaTopa
Ankom Daisy. XpanutenHute Dg cToii-
HOCTM Cce OnpefenAaT 4Ype3 MeTof 3a
crtartuctuyeckm aHanns SACCO.

EHepruiiHnte 1 npoTenHoBuTE Xpa-
HUTENHU CTOMHOCTU Ha BCUYKM dhypaxn ca
n3yncneHn no cuctemata Ha Burlacu et al.
(2002), npeacTtaBeHa no-rope. Tesn CTOi-
HOCTM ca CpaBHeHu C pedepeHuuATa oOT
Burlacu et al. (2002). B Ta6nuua 1 ca
npeactaBeHn 4™ 4ecTo U3NoN3BaHn ypa-
XM 38 NPEXMBHU XUBOTHU U TEXHUTE Xpa-
HUTENHWU CTOMHOCTW. 3a 06wWuTe ypaxm
(ceHo OT ntoLepHa U cunax oT LapesuLa),
OLleHeHUTe XpaHWTEeNHN CTOWHOCTM Bapu-
pat mexay 84% un 101% 3a eHepruata
(NEm), mexagy 74% wn 110% 3a IDPN wu

synthesis. FOM is calculated from the
DOM content by formula:

where PF are the fermentation products
for different silages categories and are
presented as table values by Burlacu et
al. (2002).

RESULTS AND DISCUSSION

Deviations of the feed nutritive
values

In a recent study 38 bulk feeds
were analysed, such as corn, sorghum
and alfalfa silage, alfalfa hay (hill and
mountain), wheat and barley straws, as
well as 30 concentrate feeds (cereal
grains): corn, wheat, barley, oats and
triticale, and protein feeds, such as
soybean meal, peas, bran, etc. The
samples were taken from regions of S, S-
E and N-E and also, from the middle of
Romania.

First, the chemical composition of
the feed samples was determined by the
commonly accepted methods (EC
152/2009): dry matter, crude protein,
crude fibre, ether extractives, ash and
nitrogen-free extractives. The DOM value
for each feed resulted from Tilley and
Terry (1963) method applied on Ankom
Daisy Incubator. The feed Dg values were
determined by in sacco method.

The energy and protein feeding
values of all the feeds were calculated by
the system of Burlacu et al. (2002),
presented above. We compared these
values with the reference from Burlacu et
al. (2002). In Table 1 are presented 4
commonly used feed for ruminants and
their nutritive values. For the bulk forages
(alfalfa hay and corn silage), the assessed
nutritive values ranged between 84% and
101% for energy (NE,), between 74%
and 110% for IDPN and between 79%
and 117% for IDPE. For the concentrate
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mexay 79% n 117% 3a IDPE. 3a KoHugeH-
TpupaHus ypax, (UapeBnyeH u COEB
LUPOT) OUEHEHUTE XPaHUTEsSTHU CTOMHOCTM
Bapupart oT 91% po 102% 3a eHepruara,
53% po 125% 3a IDPN 1 96% fo 112% 3a
IDPE. CblU0 Taka ca HabnogaBaHn CbLym-
Te HEeCbOTBETCTBUSA NpU Apyrn dypaxun (He
ca npeacTaBeHn).

feed (corn and soybean meal) the
assessed nutritive values varied from 91%
to 102 % for the energy, 53% to 125% for
IDPN and 96% to 112% for IDPE. We
observed also, the same discrepancies for
another feeds (not presented).

Tabnuua 1. Npumepn 3a XpPaHUTESTHM CTOMHOCTU Ha 4Te Hai-4ecTO N3MN0/3BaHun

hypaxm

Table 1. Examples of nutritive values of the 4 commonly used feeds

[UFL]IDPN (g)IDPE (g)] Ca(g) | P(g)

KoHueHTpupaxu doypaxu / Concentrates

LlapeBuua-pedepeHTtHu cT. / Corn — reference values 1.43] 96 116 0.3 2.9
LlapeBunua — 8 Nnpo6u — Nosly4eHn CTOHOCTH min. (1.30] 51 111 0.2 2.0
Corn — 8 samples — obtained values max.|1.46| 74 130 1.2 4.1
CoeB WpoT — pedhepeHTHU cT. / Soya meal — reference values 1.37| 326 211 3.6 6.4
CoeB LWpOoT — 6 Npo6u — NONyYEHN CTONHOCTY min. [1.33] 309 205 2.0 6.3
Soya meal — 6 samples — obtained values max.|1.39] 408 214 35 7.8
Pypaxu / Forages
CeHo ot ntouepHa/Alfalfa hay — reference values 0.76/ 107 68 14.9 2.9
CeHo oT ntouepHa — 16 npobu — nonyyeHa CTORHOCT min. (0.64| 79 54 7.5 2.4
Alfalfa hay — 16 samples — obtained values max.[0.76] 118 73 17.4 4.6
LlapeBunueH cunax- pedp. ct./Corn silage — reference values 1.05 46 68 4.3 2.3
LlapeBnueH cunax — 8 npobm — Nosy4eHn CTONHOCTK min. |0.88 34.6 50 3.7 2.1
Corn silage — 8 samples — obtained values max.|1.06] 50.1 79.6 5.4 24

1 UFL = 6,07 MJ = xpaHuTesniHa eguHmua npu naktaums / feed unit for lactation
IDPN = cmMunaem npoTenH B ThHKATE YepBa B 3aBUCMMOCT OT a3oTa / intestinally digestible protein allowed

by dietary nitrogen content

IDPE = cmunnaem NpoTeuH B ThHKMTE YepBa B 3aBUCMMOCT OT eHeprusTa / intestinally digestible protein

allowed by dietary energy content
Ca = kanuuii / calcium, g
P = chocdop / phosphorus, g

OueHka Ha Bb3AENCTBMETO 3a
Nnosly4YeHUTe XPaHUTesIHN CTOWHOCTU

V3nonseaiikm ropenocoyeHuTe y-
paxu Kato CbCTaBkuM ce cumynupa gaxoba
oT 550 kg Ha kpaBa B cpefara Ha nepvoga
Ha naktauus n 20 | AHeBHO NPOW3BOACTBO,
C Ma3HUHU 4%, npu oTrNexaaHe B 3aKpuUTo
nomMelleHne. Hopmara e ycTaHOBeHa 3a
15.59 UNL un 1325 g PDI. Kakto e npea-
cTaBeHo B Tabnuua 2, Konmyectsara Cyxo
BELLEeCTBO 3a BcsKa cbCTaBka ca: 2,75 kg
CeHo OoT nwuepHa, 7,01 kg uapeBuyeH
cunax, 3,08 kg uapesuua n 1,35 kg coes
wpoT. Moxe aa ce 3abenexu, 4e nva cra-
6unHo pasHosecne mexgy IDPN wn IDPE,
TEXHUTE CTOMHOCTM ca npUeAN3UTENTHO
efHakBM W 6/M3kM [0 ycTaHOoBeHarta
cToiHocT. CtoiHocTTa Ha UFL e 15.71,
cbLo 6130 A0 ycTaHoBeHaTa.

Impact assessment for obtained
nutritive feed values

Using the above presented feeds
as ingredients we simulated a ration for a
550 kg cow in mid lactation and 20 milk
litres daily production, with fat 4%, indoor
rearing. The norm is established for 15.59
UFL and 1325 g PDI. As presented in
Table 2 the quantities, in DM for each
ingredient, are: 2.75 kg alfalfa hay, 7.01
kg corn silage, 3.08 kg corn and 1.35 kg
soybean meal. It can be observed that is
a stable balance between IDPN and
IDPE, their values are aproximately the
same and near the established value.
The UFL value is 15.71, also near to the
established one.
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Tabnuua 2. Aueta 3a 550 kr kpaBa B cpefarta Ha nepuoga Ha nakrauyms, ¢ 20 L
OHEBHO MNAKO U 4% mMasHuMHa (OoTrnexgaaHe Ha 3akputo) — C HOpMasiHU
XPaHUTE/THN CTOMHOCTHU
Table 2. Diet formulation for a 550 kg cow in mid lactation, with 20L/day milk and
4% fat (indoor rearing) — ingredients with normal feeding values

petTnyHa gaxba 3a cbliata kpasa, HO C
13non3BaHe Ha CbCTaBKM C MUHUMASIHU
XPaHUTENHW CTOMHOCTU. OemunTbT Ha
XpaHWUTeNHUTE CTOMHOCTM Ha CbCTaBKuNTe
npegmssrkea geduuut B gaxbata, Tbli
Kato ca nokputn camo 78,4% ot IDPN n
84,6% ot IDPE. EHepruata e nokputa
camo c 88,1%. 3a nonyyeHute PDI
(cpegHa ctoliHocT 1080 g) m 13,74 UFL
0YaKBaHOTO MPOM3BOACTBO Ha MSAKO Ha

CbcraBku/Ingredients supply (asis | DM (g) UFL IDPN (g) IDPE (9) Ca(g) P (g9)
basis), kg
ceHo nouepHa/alfalfa hay 850 0.76 107 68 14.9 2.9
Lapesuua cunax/corn silage 279 1.05 46 68 4.3 2.3
LLapeBuua 3bpHa/corn grains 873 1.43 96 116 0.3 2.9
coeB wpoT/soybean meal 890 1.37 326 211 3.6 6.4
\avkanuves choccpar
dicalcium phosphate 990 0 0 0 39.7 22.6
con/salt 900 0 0 0 0 0
cneumaiHu MuHepam
specific minerals (Zoofort) 900 0 0 0 0 0
AAXKBA 3a kpasa 550 kg/20 |
NORM for cow 550 kg/20 L: 16400 | 15.59 1325 1325 102 65
Pypaxw/Forages
ceHo nouepHa/Alfalfa hay 3.24 2754 2.093 294.678 187.272 41.035 7.987
Lapesuua cunax/Corn silages 25.14 7014.06 | 7.365 322.647 476.956 30.160 16.132
06w dypaxu/Total forages 28.38 9768.06 | 9.458 617.325 664.228 71.195 24.119
KoM6MHMpaHu xpaHu
Compound feeds
Lapesuua 3bpHa/Corn grains 3.53 3081.69 | 4.407 295.842 357.476 0.925 8.937
coeB WpoT/Soybean meal 1.52 1352.8 | 1.853 441.013 285.441 4.870 8.658
\avkanumes gpochat
dicalcium phosphate 0.67 663.3 0.000 0.000 0.000 26.333 14.991
con/Salt 0.0705 63.45 0.000 0.000 0.000 0.000 0.000
cneunaiHu MuHepam
Specific minerals (Zoofort) 0.0468 42.12 0.000 0.000 0.000 0.000 0.000
O6LL0 KOMB. Xp.
[Total compounds 5.8373 5203.36 |6.260153| 736.855 | 642.9168 | 32.1276 32.5854
OBLWO nogageHa
xpaHa/TOTAL supply 14971.42|15.71796| 1354.18 | 1307.145 | 103.3227 | 56.70434
axbaTa nokpusal/covering 91.3% | 100.8% | 102.2% 98.7% 101.3% 87.2%
B Tabnuua 3 e npeacraBeHa Teo- In Table 3 is presented a

theoretical ration for the same cow but
using ingredients with minimum nutritive
values. The deficit of the ingredients
nutritive values induces the deficit for
ration because only 78.4% of IDPN and
84.6% of IDPE are covered. The energy
is covered only 88.1%.

For the resulted PDI (1080 g mean value)
and 13.74 UFL, the expected milk
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KpaBaTa Moxe fa 6bge camo 15 | BmecTo

20 |. Toea e 3aryba ot 5 | 3a gHeBHa

NnpPon3BOANTE/THOCT Ha XXUBOTHUTE.

production of the cow could be only 15 L
instead of 20 L. This is a loss of 5 L for
animal daily productivity.

Tabnmua 3. AuneTta Ha kKpaBa c Terno 550 kg, no cpepata Ha nepuoga Ha
naktaums, ¢ 20 I/gHeBHO 1 4% MasHUHa (OTrneXxaaHa B 3aTBOPEHO NOMeLLEHNE) —

CbCTaBKM C HEAOCTAaTb4YHUN XPaHNTEJTHN CTOWMHOCTM

Table 3. Diet formulation for a 550 kg cow in mid lactation, with 20L/daymilk and
4% fat (indoor rearing) — ingredients with deficient feeding values

rNaBHO MO-BUCOKM OT peepeHTHuTe.
Jopn wuma 15.92 UFL (6amskm go
nanckeaHuTe 15.59), npotenHbT € 9.8%
npekomepHo. ToBa e 3aryba Ha NpoTenHu
N cregoBaTteniHo 3aryba Ha pasxogu 3a
CbLLIOTO MPOU3BOACTBO HA MJISIKO.

Cbcraskw/Ingredients supply (asis | DM (g) UFL IDPN (g)| IDPE (@) | Ca(9) P (g9)
basis), kg
alfalfa hay 850 0.64 79 55 75 24
ceHo nouepHa/alfalfa hay 279 0.88 35 50 3.7 2.14
Lapesuua cunax/corn silage 873 1.3 51 111 0.2 2
LLapeBuua 3bpHa/corn grains 890 1.33 309 205 2 6.3
coes wpoT/soybean meal 990 0 0 0 39.7 22.6
\avkanumes docdpart/dicalcium
phosphate 900 0 0 0 0 0
con/salt 900 0 0 0 0 0
cneunaiHu MuHepau
specific minerals (Zoofort)
JAXKBA 3a kpasa 550 kg /20 |
NORM for cow 550 kg / 20 I: 16400 15.59 1325 1325 102 65
Pypaxw/Forages
intouepHa ceHo/Alfalfa hay 3.24 2754 1.763 217.566 | 151.470 | 20.655 | 6.610
cunax uapesuua/Corn silages 25.14 7014.06 6.172 245.492 | 350.703 | 25.952 | 15.010
06w dypaxu/Total forages 28.38 9768.06 7.935 463.058 | 502.173 | 46.607 | 21.620
KOMOUHMPaHW XpaHu
Compound feeds
Lapesuua 3bpHa/Corn grains 3.53 3081.69 4.006 157.166 | 342.068 0.616 6.163
coeB WpoT/Soybean meal 1.52 1352.8 1.799 418.015 | 277.324 2.706 8.523
\avkanumes gpochat
dicalcium phosphate 1.3 1287 0.000 0.000 0.000 51.094 | 29.086
con/Salt 0.0705 63.45 0.000 0.000 0.000 0.000 0.000
cneumnyHn MrHepann
Specific minerals (Zoofort) 0.0468 42.12 0.000 0.000 0.000 0.000 0.000
06110 KoM6. xp./Total compounds 6.4673 5827.06 | 5.805421 | 575.181 | 619.3916 |54.41584|43.77222
OBLWO nogageHa xpaHa
[TOTAL supply 15595.12| 13.74035 | 1038.23 | 1121.565 |101.0229|65.39191
axbaTa nokpusal/covering 95.1% 88.1% 78.4% 84.6% 99.0% | 100.6%
Tab6nuua 4 e 3a gpyra TeopeTmyHa The Table 4 is for another
Oakba, 3a KOSATO CcblunTe cbCTaBkn mmart | theoretical ration for which the same
MakCMMasiHA ~ XpaHWUTeHW  CTOMHOCTH, | ingredients had maximum  nutritive

values, mainly higher than the reference
ones. Even there are 15.92 UFL (close to
required 15.59), the protein is 9.8%
excessively. This is a waste of protein
and consequently, a waste of cost for the
same milk production.
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Tabnuua 4. AuneTta Ha KpaBa c Terno 550 kg, no cpepata Ha nepuoga Ha
naktayms, ¢ 20 l/gaHeBHO 1 4% Ma3HUHa (OTriexaaHa B 3aTBOPEHO NoMeLeHne) —
CbCTaBKN XpaHUTESTHN CTOMHOCTU NO-BUCOKWN OT peepeHTHUTE

Table 4. Diet formulation for a 550 kg cow in mid lactation, with 20L/day milk and
4% fat (indoor rearing) — ingredients with feeding values in excess compared to
the reference values

CocraBku/Ingredients supply (asis | DM (g) UFL |IDPN (g)|IDPE (g)| Ca(g) P
basis), kg (9)
ceHo nouepHa/alfalfa hay 850 0.76 118 73 17.4 4.6
uapeBuua cunax/corn silage 279 1.06 50 80 5.42 2.45
LLlapeBuLa XbpHo/corn grains 873 1.46 74 130 1.2 4.1
coes wpoT/soybean meal 890 14 407 215 35 7.87
\avkanuves docdat
dicalcium phosphate 990 0 0 0 39.7 22.6
con/salt 900 0 0 0 0 0
cneunduyHn MrHepanu
specific minerals (Zoofort) 900 0 0 0 0 0
JAXKBA 3a kpasa 550 kg/20 |
NORM for 550 kg cow/20 I: 16400 | 15.59 1325 1325 102 65
Pypaxun/Forages
nouepHa ceHo/Alfalfa hay 3.24 2754 2.093 [324.972|201.042| 47.920 | 12.668
Luapesuua cunax/Corn silages 25.14 7014.06| 7.435 |350.703|561.125| 38.016 | 17.184
O6Lo dypaxw/Total forages 28.38 9768.06| 9.528 |675.675|762.167 | 85.936 | 29.853
Kom6. xp./Compound feeds
LapeBuua 3bpHO/Corn grains 3.53 3081.69| 4.499 [228.045/400.620| 3.698 | 12.635
coeB wpoT/Soybean meal 1.52 1352.8 | 1.894 |550.590|290.852| 4.735 | 10.647
\ankanuues docdat
dicalcium phosphate 0.35 346.5 | 0.000 | 0.000 | 0.000 | 13.756 | 7.831
con/Salt 0.0705 63.45 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
cneumuyHn MUHepam
Specific minerals (Zoofort) 0.0468 42.12 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
O6LL0 KOMO. Xp.
Total compounds 5.5173 4886.56 [6.393187|778.634|691.471722.1888831.11237
OBLLO nopgaaeHa xp.
TOTAL supply 14654.62(15.921131454.31]1453.639/108.1247/60.96521]
ax6aTa nokpuea/covering 89.4% | 102.1% |109.8% | 109.7% | 106.0% | 93.8%
AKO He B3emeTe npeasug npa- If you do not take into account the
BU/IHUTE XpaHWUTESIHM CTOMHOCTW, onpe- | correct nutritional values, determined

[JefleHn BCekn MbT, KoraTo ce uU3nosnssar,
MOXEeM fa BApBaMe, Ye CMe OCUrypusun
XpaHuUTeNHUTE HyXan 3a paxbara, HO
BCBLUHOCT Te He ca rapaHTupaHu, 3aLlo-
TO CbCTaBKUTE MMAaT HeJOCTUI Ha Xpa-
HUTE/IHN BellecTBa U 6Buxme mornv gda
ovyaksame nof 25% >XMBOTMHCKa MPOAYK-

each time they are used, we can believe
that we have provided the nutritional
needs for ration, but in fact they are not
ensured because the ingredients are
nutritionally deficient and we could expect
an under 25 % animal production.
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uus. Tesn konebaHwa moraT ga npegus-
BUKaT OTKNOHeHUst go 30% (kaTo Hanpwu-
Mep npu IDPN) oOT wu3nckBaHusATa 3a
HAKOM KaTeropuu CesiCKOCTONaHCcKn npe-
XWBHU XMBOTHWU C MOTEHLMAa/THO OTpuLa-
TE/IHO Bb3JENCTBME KaKTO BbPXY MNpous-
BOJCTBEHUTE HMBA, Taka U BbPXY ediek-
TMBHOCTTa Ha XpaHeHeTo. AKO, HaNpoTuB,
MMaMe CbCTaBKM C [MO-BUCOKM XpaHu-
TE/IHN CTOMHOCTU OT pechepeHTHUTE, Mo-
XeMm Aa nsnosizBame ChbCTaBkUTE B U3/IU-
WbK M 3aroBa MOXeM fJa umame no-
BMCOKM pa3xoay 3a CblLOTO MPon3BOACTBO.
Pa3vepbT Ha pasxogute 3aBucu OT BuAA
Ha CbCTaBKUTE U He ca 3a npeHebpersaHe
npu cpegHa Wi ronsma gpepma.

B cbloTo Bpeme, 3a afekBaTtHOTO
XpaHeHe Ha CefICKOCTOMAaHCKMUTE XMBOTHU
TpsbBa fa ce B3eme npejasuj nossata Ha
MHOTO BTOPWYHU NPOAYKTU 3a XpaHeHe Ha
XMBOTHU. Heobxoaumo e TAxHaTa XpaHu-
Te/lHa CTOMHOCT Aa 6bAe xapakTepu3vpaHa
W Ja ce npenopbyBa TAXHOTO U3NON3BaHe
cnen ToBa. Hanpumep, B cTatusiTa Ha
Dragomir et al. (2011) ca npeactaseHu
OCHOBHUTE BTOPWYHU MPOAYKTW OT npepa-
6oTKaTa Ha UapeBWYHO 3bPHO, THAXHaTa
XpaHuUTesIHa CTOAHOCT W BAWSIHUETO WM
BbpPXY €HEPruitHMS 1 NPOTeUHOBMSA MeTabo-
nM3bM B Tbpbyxa. HacTtosiwaTta cratus
npeacTaBs 0COGEHOCTM Ha pasrpagyMocT-
Ta Ha 6enTbunMHMTEe B pesynTar Ha
crnomMeHaTuTe BTOPUYHU NPOAYKTU.

N3BOAN

B npegcrtaBeHaTa pgax6a, gedununt
oT 22% Ha IDPN moxe ga posege no 25%
HamMasieHne B MPOM3BOACTBOTO Ha MJISIKO.
AKO CTOMHOCTUTE Ha XpaHUTenHuTe ypaxu
HaAXBbPAAT pehepeHTHNTE CTONHOCTH, MO-
Xe fa ce nosiBu 3aryba Ha pasxoaun. Tosa e
npeanosioxeHue, Yye dypaxuTe Tpsbsa Aa
6baaT OLeHeHV npean U3YMCNsABaHeTo Ha
JaxbaTa. Kato usano, mscnenBaHeTo pas-
KpuBa HeobxoaumocTTa OT npepasrfiex-
JaHe ¥ akTya/m3vMpaHe Ha HacTosAwuTe
PYMBHCKU pechepeHTHN CTOHOCTH, 3a Ja ce
npusese B CbOTBETCTBME C Pa3BUTMETO Ha
XpaHUTEe/IHNA NOTeHUMan Ha dhypaxure,
KaKkTo 1 C pasBuTNeTO Ha MeToauTe, U3nos-
3BaHM 3a OLeHKa CTOMHOCTTA Ha dhypaxuTe.

The variability of feed could induce
biases of up to 30% (such as for IDPN)
from the requirements for some
categories of ruminant farm animals, with
potential negative implications either on
the productive levels or feeding
efficiencies. If, on the contrary, we have
ingredients with higher nutritional values
than references, we can use the
ingredients in surplus and therefore we
can have higher costs for the same
production. The weight of the costs
depends on the type of ingredients and
are not negligible for a medium-size or
big farm.

At the same time, adequate
nutrition of farm animals must also take
into account the appearance of many by-
products for feed use. It is necessary that
they be nutritionally characterized and
their use is advisable to occur after their
nutritional value is known. For example,
in paper of Dragomir et al. (2011) the
main corn grain processing by-products
are presented, their nutritive value, and
their effects on the energy and protein
metabolism in the rumen. The paper
presents particularities of the rumen
protein degradability of the mentioned by-
products.

CONCLUSIONS

In the presented ration a 22%
deficit of IDPN could produce a 25%
decrease in milk production. If the nutritive
feeds values are over the references than
a waste of costs could appear. This is a
suggestion that the feeds must be
evaluated before calculation of the ration.
Also, the study revealed the need to
review and update the current Romanian
reference data, in order to align them to
the evolution of the nutritive potential of
the feedstuffs as well as to the evolution
of the methods used for assessing the
feed value.
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