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INFLUENCE OF VARIOUS FEED ADDITIVES
ON THE ACTIVITY OF CHYME AND BLOOD PLASMA ENZYMES
OF YOUNG MEAT CHICKEN OF ORIGINAL LINE

Abstract. The research aimed to determine the effect of a mixture of low molecular weight organic
acids and complex phytobiotics when replacing a feed antibiotic with them on the activity of digestive
enzymes in the duodenal chyme and the activity of pancreatic enzymes in the blood plasma of young stock
B5 and B9 meat chicken lines.

The experiments were carried out on the original lines of meat poultry lines B5 (Cornish) and B9
(Plymouth rock). There was an operation to insert a cannula into the duodenum at the age of 6 weeks. The
enzymatic activity of the duodenum chyme and the content of pancreatic enzymes in the blood plasma in
the groups of chickens receiving antibiotics, low molecular weight organic acids, and phytobiotics with
the diet.

The data showed that the influence of feed additives on the physiological status of poultry was
different. The use of low molecular weight organic acids of the B5 and B9 chicken lines had a significant
effect on the production of digestive enzymes due to an increase in the activity of chyme lipase (by
98.3%) and blood plasma lipase (by 26.6%) in B9 chickens and an increase in chyme proteases (by
30.9%) in B5 chickens compared with the control group, where the antibiotic was used. The introduction
of complex phytobiotics into the diet had a negative effect on chickens of the B5 line (Cornish), reducing
the activity of amylase and lipase of the duodenal chyme (by 29.2 and 26.9%) compared with the control
group. In B9 (Plymouth rock) chickens, only the chyme amylase activity increased by 30.8% that indicates
an improvement in the availability of feed carbohydrates. These data confirm the need to take into account
the different effects of feed additives on the digestion processes in different poultry crosses.

Key words: meat chickens, pancreatic enzymes, duodenal chyme, blood, phytobiotics, low
molecular weight organic acids.

Introduction. Russian poultry farming is the most stable and dynamically developing branch of the
agro-industrial complex, capable of increasing the volume of poultry products in a short time and provi-
ding the population with high-quality dietary products - eggs and meat [1,2]. Improving animal feeding
should be based on knowledge of the functional characteristics of their digestive system [3]. The pancreas
is one of the central organs of the digestive system that maintains homeostasis of the body. [4]. First of all,
it is an organ of external secretion that produces pancreatic juice, which is involved in the hydrolysis of
the main components of the feed. The hydrolysis products are easily absorbed in the intestine and enter the
blood and lymph [5]. It is known that pancreatic enzymes circulate through the blood and return to the
pancreas, participating in the secretion of a new portion of pancreatic juice [6]. In recent years, there has
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been an increasing interest in the study of issues related to the circulation of pancreatic enzymes in hu-
mans and animals, since they are involved not only in digestion but also provide regulatory functions [7].

In connection with the expansion of the list of countries where there is a ban on the use of feed
antibiotics in animal husbandry, an active search for alternative drugs is underway [8, 9]. However, the
ban on the use of feed antibiotics in the EU countries has led to an increase in the incidence rate of
necrotizing enteritis and salmonellosis in poultry. This resulted in a reduction in the safety of stock and
productivity [10]. Therefore, currently, popular directions are probiotics, prebiotics and symbiotics,
acidifiers, phytobiotics, and enzyme agents [11, 12].

Our research aimed to determine the influence of a mixture of low molecular weight organic acids
and complex phytobiotics on the activity of digestive enzymes in the duodenal chyme and pancreatic
enzymes in the blood plasma of young stock of the B5 and B9 meat chickens lines.

Materials and methods of the research. The experiments were performed under the conditions of the
physiology laboratory of the ARSRTIP RAS on the original lines of meat poultry cross: B5 - a paternal
line of the paternal parental form of the Cornish breed, fast-growing; B9 is the maternal line of the
maternal parental form of the Plymouth Rock breed [13]. Experimental and control groups were equipped
with analogs in live weight. Each group consisted of 5 chickens. For feeding the birds of the experimental
and control groups, we used full-diet compound feed in the form of a placer with a nutritional value accor-
ding to the recommendations for working with the cross [14]. Light, temperature, and humidity conditions,
feeding, and drinking fronts corresponded to zootechnic requirements [15].

Surgical operations on meat poultry were performed at the age of 6 weeks, provided that animals
were treated humanely following the requirements of the European Convention for the protection of verte-
brate animals used for experimental and other scientific purposes (ETS No0.123) [16]. To obtain duodenal
chyme, a T-shaped cannula was inserted into the ascending limb of the duodenum. After the operation, the
bird was placed in individual cages. The research was started 3-5 days after the operation.

For research, one control and two experimental groups of 5 chickens in each were formed. The 1st
control group received a basic vegetable-type diet supplemented with the feed antibiotic Bacitracin at a
dose of 100 g/t of forage throughout the entire growing period. The 2nd experimental group received a
mixture of low molecular weight organic acids instead of the feed antibiotic at a dose of 1000 g/t. The 3rd
experimental group received complex phytobiotics instead of the feed antibiotic at a dose of 500 g/t.

Physiological experiments began in the morning in a fasting state of a bird after a 14-hour fast. The
first portion of the food was 30 g, and one hour after feeding, 5 ml of duodenal chyme was collected. Then
the chyme samples were centrifuged at 5000 rpm for 5 min and the supernatant was diluted in a ratio of
1:10 with chilled Ringer's solution and the activity of digestive enzymes was determined.

The activity of the duodenal chyme amylase was determined by the hydrolysis of starch [17] using
KFK-3 (Russia) at a wavelength of 670 nm. Lipolytic activity was measured using BS-3000P semi-
automatic biochemical analyzer with a flow cell (China) using a set of reagents for the determination of
lipase (OO0 DIAKON-VET, Russia). The protease activity was specified by the cleavage of casein
according to Hammerstein with colorimetric control on KFK-3 at a wavelength of 450 nm [18].

Blood for the test was taken from the axillary vein in a fasting state into test tubes with the addition
of sodium citrate. Then it was centrifuged at 5000 rpm for 3 minutes. The resulting blood plasma was
tested for amylase and lipase activity using automatic analyzer ChemWell 2900 (T) (USA) using Human
reagent kits (Germany). The protease activity was determined on a semiautomatic biochemical analyzer
BS-3000P (SINNOWA, China) [19]. All studies were carried out in 3 replicates.

Statistical processing of the results included calculating the mean (M) and standard deviation (+m).
The significance of differences was assessed by Student's t-test. Differences were considered statistically
significant at p<0.05.

Results. The obtained results (table 1) showed that the introduction of a mixture of low molecular
weight organic acids into the diet of meat chickens of the B5 (Cornish) line contributed to a significant
increase in the activity of the duodenal chyme enzymes compared with the control. So, the activity of
chyme amylase in chickens of the 2nd experimental group was 5.5% higher compared to this indicator in
chickens of the control group. The chyme lipase activity of chickens in this group was higher by 30.9%,
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and the protease activity - by 36.4%, respectively, concerning these indicators in birds of the control
group.

The results also showed that the introduction of complex phytobiotics into the diet of the B5 line
(Cornish) meat chickens contributed to a decrease in the activity of the duodenal chyme enzymes
compared to the control. So, the activity of chyme amylase in chickens of the 3rd experimental group was
lower by 29.2% compared with this indicator in chickens of the control group. The chyme lipase activity
in chickens of this group was lower by 26.9%, respectively, concerning the control. Protease activity
remained at the same level.

The introduction of a mixture of low molecular weight organic acids into the diet of meat chickens
of the B9 line (Plymouth Rock) contributed to an increase in the amylase and lipase activity in the
duodenal chyme compared to the control. So, the activity of chyme amylase in chickens of the 2nd
experimental group was higher by 14.6% compared with this indicator in chickens of the control
group. The chyme lipase activity in chickens of this group was higher by 98.3% concerning this indicator
in chickens of the control group. The chyme protease activity did not undergo significant changes.

Table 1 Enzymatic activity of the duodenal chyme of meat chickens with adding a mixture of low
molecular weight acids and phytobiotics to the diet

Groups Indicators
Amylase, mg/ml/min  Lipase, u/l Proteases, mg/ml/min
The activity of chyme enzymes of the B5 line chickens
1st control (BD) 219.0+21.1 750.0£54.7  22.0£1.8
2nd experimental (BD+ organic acid mixture) 231.0£25.5 982.0£76.5* 30.0+1.7*
3rd experimental (BD+ Phytobiotics) 166.0 £7.8*  632.0+41.7  22.0+1.7
The activity of chyme enzymes of the B9 line chickens
1st control (BD) 266.0+31.0 301.0+£37.5 36.0+0.8
2nd experimental (BD+ organic acid mixture)  305.0+41.0 597.0+£50.3**  36.0+1.0
3rd experimental (BD+ Phytobiotics)  348.0+36.5 266.0+£59.7 34.0+1.5
Note: significant differences with control * — P <0.05, ** — P <0.001.

The results also showed that the introduction of complex phytobiotics into the diet of meat chickens
of the B9 (Plymouth rock) line promoted an increase in the activity of chyme amylase and a decrease in
the activity of lipase and proteases in comparison with the control. So, the activity of amylase in chickens
of the 3rd experimental group was higher by 30.8% compared with this indicator in chickens of the control
group. The activity of chyme lipase in birds of this group was lower by 11.6%, and the activity of
proteases - by 5.5%, respectively, with these indicators of the control group birds.

The results (table 2) showed that the introduction of a mixture of low molecular weight organic
acids into the diet of meat chickens of the B5 (Cornish) line contributed to a decrease in the content of
amylase, lipase, and proteases in the blood plasma compared with the control. Thus, the content of
amylase in the blood plasma of chickens of the 2nd experimental group was lower by 18.5%, lipase - by
3.4%, proteases - by 2.8%, respectively, compared with these indicators in chickens of the control group.

Table 2 The content of pancreatic enzymes in the blood plasma of meat chickens with adding a
mixture of low molecular weight acids and phytobiotics to the diet

Groups Indicators

Amylase, mg/ml/min  Lipase, u/l Proteases, mg/ml/min
The content of pancreatic enzymes in the blood plasma of the B5 chicken line
1st control (BD) 395,0+43,5  29,0+2,2 35,0£5,4
2nd experimental (BD+ organic acid mixture) 322,0£20,5  28,0+2,1 34,0+3,5
3rd experimental (BD+ Phytobiotics) 245,0+21,5*  38,0+4,5 46,0+6,5

— 9 ——
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The content of pancreatic enzymes in the blood plasma of the B9 chicken line

1st control (BD) 290,0+25,1 15,0+0,9 29,0+0,5
2nd experimental (BD+ organic acid mixture)  263,0+6,5 19,0+0,6% 30,0+0,9
3rd experimental (BD+ Phytobiotics) 336,04+26,2 16,0+1,8 27,0+£3,2

Note: significant differences with control * — P < 0.05.

The results also showed that the introduction of complex phytobiotics into the diet of meat chickens
of the B5 (Cornish) line contributed to a decrease in the content of amylase and an increase in lipase and
proteases of blood serum compared to the control. Thus, the content of amylase in blood plasma in
chickens of the 3rd control group was 37.9% lower than that in chickens of the control group. The content
of lipase in blood plasma in chickens of this group was higher by 31.0%, and proteases - by 31.4%,
respectively, compared with these parameters in chickens of the control group.

The addition of a mixture of low molecular weight organic acids to the diet of meat chickens of the
B9 line (Plymouth rock) contributed to a decrease in the content of amylase and an increase in lipase and
proteases of blood serum compared to the control. Thus, the content of amylase in blood plasma in
chickens of the 2nd experimental group was lower by 9.3% compared with this indicator in chickens of
the control group. The content of lipase in blood plasma in chickens of this group was higher by 26.6%,
proteases - by 3.5%, respectively, compared with these indicators in chickens of the control group.

The results also showed that the introduction of complex phytobiotics into the diet of the B9 line
(Plymouth rock) birds contributed to an increase in the content of amylase and lipase and a decrease in
serum proteases compared to the control group. Thus, the content of amylase in blood plasma in chickens
of the 3rd experimental group was higher by 15.8%, and lipase - by 6.6% in comparison with these
indicators in chickens of the control group. The protease content in the plasma of chickens of this group
was lower by 6.9% compared with this indicator in the control chickens.

According to our data, the introduction of a mixture of low molecular weight organic acids into the
diet of meat chickens of the lines B5 (Cornish) and B9 (Plymouth rock) contributed to enhancing the
activity of amylase (by 5.5 and 14.6%), lipase (by 30.9 and 98.3% ) of duodenal chyme compared with
these indicators in birds of the control group. Protease activity was higher than control only in B5 chickens
(by 36.4%), and remained unchanged in B9 chickens.

It was also established that the introduction of complex phytobiotics into the diet of meat chickens
of the lines B5 (Cornish) and B9 (Plymouth rock) contributed to a decrease in lipase activity (by 26.9 and
11.6%) of duodenal chyme compared with these indicators in birds of the control group. The chyme
amylase activity was lower (by 29.2%) than in the control in B5 chickens, and in B9 chickens it was
higher by 30.8%. The protease activity did not differ significantly.

Our data showed that the introduction of a mixture of low molecular weight organic acids into the
diet of meat chickens of the lines B5 (Cornish) and B9 (Plymouth rock) contributed to a decrease in the
content of amylase (by 18.5 and 9.3%) in blood plasma compared with the control group. The content of
lipase and proteases in meat chickens of the B5 line was lower (by 3.4 and 2.8%), and in chickens of the
B9 line was higher (by 26.6 and 3.5%) compared with the control.

Besides, it was found that the introduction of complex phytobiotics into the diet of meat chickens of
the B5 (Cornish) and B9 (Plymouth rock) lines promoted a rise in the lipase content (by 31.0 and 6.6%) in
the blood plasma compared with the control group. The amylase content in the blood plasma of chickens
of the B5 line was 37.5% lower and in the B9 line - 15.8% higher than in the control group. The protease
content was higher (by 31.4%) in B5 chickens, and lower (by 6.9%) in B9 chickens compared to the
control group.

The use of low molecular weight organic acids mixed with the diet of B5 and B9 meat chickens
made to a slight increase in the activity of amylase of the duodenal chyme, a significant increase in the
activity of lipase (by 30.9 and 98.3%), and an increase in the activity of proteases in birds by 30.8%
compared to the control. Amylase content in the blood plasma of chickens was slightly reduced. At the
same time, the protease content differed insignificantly, since this indicator is stable. The lipase content in
chickens of the B9 line exceeded the control by 26.6%, while the B5 line birds have slightly different
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indicators. From these data, it follows that low molecular weight organic acids lead to the improvement of
digestion in B5 and B9 chickens, which directly affects productivity, absorption of nutrients in feed, and
the safety of stock. This additive in particular had an effect on fat metabolism in B9 (Plymouth rock)
chickens, which is associated with the physiological characteristics of this line, including its genetically
better egg-laying capacity compared to the B5 line (Cornish).

The introduction of complex phytobiotics into the diet in meat chickens of lines B5 and B9 did not
affect the activity of the duodenal chyme proteases. However, other indicators had significant differences.
In B5 line (Cornish) chickens, the activity of amylase and lipase of the duodenal chyme decreased (by
29.2 and 26.9%) and the lipase content (by 31.0%) in the blood plasma increased as compared with the
control. Also, in B5 chickens, the amylase and protease contents in blood plasma increased (by 37.5 and
31.4%). These data indirectly indicate that the complex phytobiotics in chickens of this line will not have
an effective influence on the digestion processes. In meat chickens of the B9 line (Plymouth rock), the
amylase activity of the duodenal chyme increased by 30.8% and the lipase activity was slightly down
relative to the control group. At the same time, blood counts fluctuated insignificantly. Thus, the addition
of complex phytobiotics into the diet showed only a positive effect on carbohydrate metabolism in the B9
line chickens.

Conclusion. The introduction of the low molecular weight organic acids mixture into the diet of
meat chickens of the B5 and B9 lines had a positive effect on the digestion processes. The pronounced
effect consisted in a significant rise in the activity of chyme lipase (by 98.3%) and blood plasma lipase (by
26.6%) in B9 chickens and the increase in chyme proteases (by 30.9%) in B5 chickens compared to the
control group where the antibiotic was used. The use of the complex phytobiotics with the diet had a
negative effect on the B5 line chickens (Cornish), reducing the amylase and lipase activities of the
duodenal chyme (by 29.2 and 26.9%) compared with the control group. In B9 chickens (Plymouth rock
breed), only the chyme amylase activity increased by 30.8%, which indicates an improvement in the
availability of feed carbohydrates. However, the use of low molecular weight organic acids had a more
pronounced effect on the production of digestive enzymes. Thus, when introducing additives into the diet,
an alternative to feed antibiotics, it is necessary to take into consideration their different effects on the
digestion processes in different poultry crosses.

I'po3una A.

PFA "bykinpeceisiik Kyc mapyamibUIbIFbl FRUIBIMUA-3EPTTEY KOHE TEXHOJIOTHUSIIBIK HHCTHTYTHI
®Depnepananl FeuIbIMU OpTaibirsl, Ceprues [locan, Peceit
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TYPJII A3bIK KOCIIAJIAPBIHBIH ETTI TAYBIKTAPJABIH BACTATIKbI KATAPJAFBI
"KAC TOJJIEPIHIH XUMYC ®EPMEHTTEPI MEH KAH ILJTIA3MACBHIHBIH
BEJICEHJLTITTHE OCEPI

AHHOTanuUsA. 3epTTeyliH MaKCaThl TOMEHIT MOJICKYJIAIbl OPraHUKAIBIK KHIIIKBUIIAP MEH KeIeHI
(UTOOMOTUK KOCTIACHIHBIH OJIapJbl a3bIK AHTUOMOTHKIMEH JyOJCHANbJIbl XHMHAJAFBI ac KOPBITY
dbepmenTTepiHiH Oencenmuririne xoHe Oactankel bS5 koHe B9 eTTi TaypIKTapABIH Kac TONACPiHIH KaH
TTa3MaChIHIaFbl TAHKPEATUSUIBIK (PePMEHTTEPIH OCJICEHAUTITIHE alIMACThIPY KE31HIET1 9CEPIH aHBIKTAY.

Taoxipubenep B5 (Kopuaum) sxore B9 (IlnmnmyTpok) Kyc eTiHiH 6acTarkpl xKelijgepiHie Kypri3iiii.
ANTBI anTamaH KeHiH OH €Ki el imeKKe KaHHyJa CHTI3y omepanuschl »xacanmbl. OH eki em imek
XUMUSICBIHBIH (PEPMEHTATUBTI OEJNCEHAITIri JKOHE JAue-TaMeH aHTHOMOTHKTED, TOMEH MOJICKYIIANbI
OpPTaHMKAJIBIK  KBIIIKbUIAD KOHE (UTOOMOTUKTED KaObUIaFaH TaybIKTap TOOBIHIAFBl  KaH
TUTa3MacChIH/IaFbl TAHKPEATHSIIBIK (PepMEHTTEPAIH KYpPaMbl 3epTTeI/Ii.

AJIBIHFaH MOJIIMETTEP KEMILOT KOCIATAPhIHbIH KYCTHIH (DU3MOJIOTHSIIBIK KaFaiiblHa acepi apTypii
ekeHiH kepceTTi. BS5 sxone B9 TaybIKTapbIHBIH TOMEH MOJEKYJIAIBIK OPTraHUKAIBIK KBIIKBUIIAPBIH
KOJNJIaHy AaHTUOWOTHK KOJJaHBUTFaH Oakpulay TOOBIMEH canbICThIpFaHna BS — taywIkTapsiHma
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xumuonenTtaza (98,3%) xoHe KaH IUIa3Machl JHUMa3achiHbIH (26,6%) OenceHmiIirin apTTeipy xoHe B9
TaybIKTapbIiHAa XxumonporeuarepAid (30,9%) memmepiH apTThIPy apKbUIBI ac KOPBITY (epMEHTTEpiHiH
eHIipiciHe aliTapmbikTaii ocep erTi. Kemenmi ¢uroOMoTHKTEpAi nueTrara eHrily Oakpliay TOOBIMEH
CaNBICTBIpFaH/a aMuiia3a MEH OH €Ki €Ji IMIeKTiH JHIMAa3achliHbIH OenceHaumrin (29,2 xone 26,9%)
temenetin, BS5 (Kopaumm) TaybikTapeiHa Ttepic ocep erti. B9 raysikrapemma (IlnmmmyT-pox) Tex
xumammiaza Oencenupimiri 30,8%-ra  apTTh, Oyl JKeMIIK KeMipCyJapAblH KOJ SKEeTIMIUTICIHIH
JKaKcapraHbIH KepceTeni. by MaomiMeTTep KycTapablH opTypili KpeCTTEpiHAeTi ac KOPBITY MpoIecTepiHe
KEMILOT KOCTIAJIAPBIHBIH 9PTYPIIl 9CEPiH eCKepy KaKETTLIIriH pacTaiibl.

Tyiiin ce3mep: eTTi TaybIKTapbl, MaHKpeaTHsUIBIK (EPMEHTTEp, OH €Ki e illleK >KEHTEeri, KaH,
($UTOONOTHK, TOMEH MOJIEKY-Jajbl OPraHUKAJIBIK KBILIKBLIAAP.
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BJIMSAHUE PA3JIMYHBIX KOPMOBBIX JOBABOK HA AKTUBHOCTb ®EPMEHTOB
XUMYCA "1 ITA3MbI KPOBU MOJIOJTHAKA UCXOIHBIX JINMHUW MSICHBIX KYP

AHHoTamms. llens wuccnenoBaHuii — oOmpeneleHHE BIUSHUS CMECH HHU3KOMOJECKYJISIPHBIX
OpPraHUYECKMX KUCIOT W KOMII-JIEKCHOTO (PUTOOMOTHKA TPU 3aMEHE MMM KOPMOBOTO aHTHOMOTHKA Ha
AKTUBHOCTb IHILIEBAPUTEIBHBIX (PEPMEHTOB B AYOJCHAIBHOM XHMYCE M AKTHBHOCTH HMaHKPEATHYECKUX
(hepMEHTOB B IJIa3Me KPOBH MOJIOTHSAKA HCXOMHBIX TUHUHN bS5 u B9 MsACHBIX Kyp.

OKCTIEpUMEHTHI TPOBOIMINCH Ha OPUTHHAIBHBIX JTMHUAX MACHOW mtuisl nuHui BS (Kopaum) n
B9 (Ilmumytpok). B Bospacte 6 Henmenb Obula TpOBEJCHA ONEpalUsl 1O BBEACHUIO KAaHIONH B
JIBCHAJIATUIIEPCTHYIO KUIIKY. M3yueHa ¢epMeHTaTHBHAsi aKTUBHOCTb XHMMYyca JIBEHaJILaTUIEPCTHOU
KHIIKW 1 COJIep)KaHne MaHKpeaTndecKnX ()epMEHTOB B IUTa3Me KPOBU B TPYIIIAX IIBITUISAT, ITOJYYaBIINX C
panruoHOM aHTHUOMOTHKH, HU3KOMOJICKYJISIPHBIE OPTaHUYECKUE KHUCIOTH U (PUTOOMOTHKH.

[ony4eHnHble naHHBIE TOKA3aJd, YTO BIMSHHE KOPMOBBIX 100aBOK Ha (PH3HOIOTHUECKOE COCTOSHUE
NTHULBI OBUTO pa3inyHbIM. [IprMeHeHne HU3KOMOJIEKYIAPHBIX OPTaHMYECKUX KUCIOT JIMHUMA UbIUIAT BS n
B9 oxkazano 3HaunTeNRHOE BIMSHHWE HA BHIPAOOTKY MHUIEBAPUTEIHHBIX (PEPMEHTOB 3a CUET TOBBIIICHUS
AKTUBHOCTH XMMHoOIMENTa3bl (Ha 98,3%) 1 numasbl mia3mel KpoBH (Ha 26,6%) y usiuisatT B9 u yBennuenus
cogepxanust xumonporeas (Ha 30,9%) y upiuist BS mo cpaBHEHHMIO ¢ KOHTPOJIBHOW TPYIINOH, rae
MPUMEHSJICS aHTUOMOTHK. BBeneHwe B palioH KOMIUIEKCHBIX (UTOOMOTHKOB OKa3ajlo HETaTHBHOE
BIMsIHUE HA UBIUIAT TuHuK BS (KopHwumn), CHU3MB aKTHBHOCTh aMUJIa3bl U JIMMA3bl ABEHAIIATUIIEPCTHOM
kuky (Ha 29,2 u 26,9%) 1o CpaBHEHUIO ¢ KOHTPOJbHOU rpymmoi. Y ueimisat B9 (IlmumyTpok) Toibko
aKTHBHOCTh XUMaMmuiIa3bl yBenudmiack Ha 30,8%, 9TO CBHIETEIHCTBYET 00 YIYUIICHHH JTOCTYITHOCTH
KOPMOBBIX YIJIEBOJOB. OTH JaHHbIE MOATBEPKAAIOT HEOOXOAMMOCTh YYeTa pa3IMYHOTO BIUSHHUS
KOPMOBBIX 100aBOK Ha MPOLECCHl MUILEBAPEHHS Y Pa3HbIX KPOCCOB MTHIIBI.

KiroueBble ci1oBa: MsCHbBIE Kypbl, TaHKpeaTHYecKue (epMEHTHI, AyOACHAIBHBIH XUMYC, KPOBb,
(UTOOMOTHK, HU3KOMOJIEKYJISIPHBIE OpTaHMIECKNE KUCIOTHI.
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