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EFFECT OF FLOUR FROM PEA STRAW ON LIPID
PEROXIDATION AND ANTIOXIDANT PROTECTION IN
THE FOOD SYSTEM OF RATS WITH EXPERIMENTAL
DYSBIOSIS

Abstract

The work shows that growing peas in Ukraine produces a significant amount of a secondary resource - unused
straw, which is inexpedient from both economic and environmental points of view. This also contradicts current global trends
regarding the most efficient use of all available types of food and feed raw materials to ensure food security of the population,
and reduce the negative impact on the environment. It is shown that the use of pea straw in the feed industry will allow return-
ing a significant amount of natural resources into the chain of creating products for people, in addition, it will contribute to
an increase in the production of animal protein. The reasons for the low efficiency of using straw as a component of enriching
the nutritional value of compound feed products are given and the expediency of using it as a component with functional
properties is shown.

The aim of the work was to determine the effect of the consumption of flour from pea straw on the state of lipid pe-
roxidation in the digestive system under conditions of experimental dysbiosis.

We used flour from the vegetative parts of peas (straw). Dysbiosis was reproduced in rats using the antibiotic linco-
mycin. The state of lipid peroxidation (LPO) was studied by the content of malondialdehyde (MDA) in the tissues of the diges-
tive system (mucous membranes of the cheeks, small and large intestines, as well as in the liver). Pea straw flour was added to
the compound feed in the amount of 10% instead of wheat grain. The experiment lasted 18 days. The activity of the antioxi-
dant enzyme catalase was also determined, and the antioxidant-prooxidant index (API) was calculated from the ratio of cata-
lase and MDA indices.

An increase in lipid peroxidation intensity and a slight decrease in catalase activity in rats with dysbiosis were
found. Consumption of flour from pea straw reduced the intensity of lipid peroxidation, especially in the colon mucosa.

1t was found that dysbiosis in the digestive system stimulates LPO to a greater extent in organs with low catalase ac-
tivity. Pea straw flour has antioxidant properties.
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Introduction food security of the population, and reduce the negative

The gross harvest of peas in Ukraine in recent impact on the environment.
years has increased significantly, if in 2012/2013 the Thus, an urgent problem is the search for ration-
volume was 349 thousand tons, then over the past 5 years al ways to return pea straw to the chain of creating prod-
this figure fluctuates between 478.8 ... 755 thousand tons ucts for people and the best option may be to use it in the
due to an increase in acreage. This trend is typical for the feed industry, since it will increase the production of
EU countries. The prerequisites for growth are an in- animal protein.
crease in world consumption, new trends in healthy nutri- The low efficiency of using straw as a fodder
tion with the use of legumes, the need to restore crop means is associated with its low digestibility, poor feed-
rotation after oversaturation of oilseeds [1]. ing, although the energy of straw is equivalent to 40-50%

When growing peas, straw is obtained, the of the energy of grain, however, it is in a form that is
amount of which depends on varietal characteristics, cli- difficult to access. All this leads to the limitation of the
matic, agrotechnical conditions, but on average is equal use of straw for enriching the nutritional value of com-
to the amount of grain obtained. Taking into account the pound feed products, however, its use as a functional
volume of cultivation, in 2020 about 500 thousand tons component can be a promising direction.
of a secondary resource that has not been used was ob- It was found that in rats with experimental
tained, which is inexpedient from both economic and dysbiosis reproduced with the antibiotic lincomycin, in-
environmental points of view. This also contradicts cur- flammatory-dystrophic processes develop in the digestive
rent global trends regarding the most efficient use of all system, in the pathogenesis of which lipid peroxidation
available types of food and feed raw materials to ensure (LPO) plays a significant role [2-5].
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To counteract lipid peroxidation in the body,
there is an antioxidant system (AOS), one of the compo-
nents of which is the enzyme catalase, which is capable
of breaking down hydrogen peroxide (H,O,) [6].

In our previous work, it was shown that flour
from pea straw has a high antidisbiotic activity, that is, a
prebiotic [7].

The aim of this work was to determine the ef-
fect of flour from pea straw on LPO and the antioxidant
effect in the tissues of the digestive system of rats with
experimental dysbiosis.

Materials and methods of research

Pea straw flour was obtained from the vegeta-
tive parts of peas, which were crushed on a laboratory
knife grinder and sieved through a sieve with a hole size
of 0.8 mm. Experimental dysbiosis was reproduced in
white Wistar rats (males 2—-2.5 months old, live weight
193 + 13 g) by administering the antibiotic lincomycin
with drinking water at a dose of 70 mg / kg daily for the
first 5 days [8]. The rats were divided into 3 levels of the
group (5 animals each): the 1st group (control) received a
standard diet [5], the 2nd and 3rd groups received linco-
mycin, the diet of the 2nd group was standard, and in 3 -
th group 10% of wheat grain was replaced by flour from
pea straw.

Euthanasia of animals was carried out on the
18th day of the experiment under thiopentane anesthesia
(20 mg/kg) and the mucous membranes of the oral cavity
(MOC) (cheek), small intestine and large intestine, as
well as the liver were isolated. Intestinal mucous mem-
branes were isolated after preliminary washing from the
chyme with cold 0.9% NaCl solution. In tissue homoge-
nates, the content of malondialdehyde (MDA) was de-
termined [9], the activity of catalase [8], and the antioxi-
dant-prooxidant index (API) was calculated from the
ratio of catalase activity and MDA content [8].

The experimental results were subjected to
standard statistical processing [10].

Results and discussion.

Table 1 shows the results of determining the
content of the end product of lipid peroxidation -
malondialdehyde (MDA).

It can be seen from these data that the highest
content of MDA is observed in the OM and in the liver
of rats. In rats treated with lincomycin (group 2), the
MDA content significantly increased in the MOC by
61.1%, in the small intestine by 202 %, in the large intes-
tine by 224.2% and in the liver by 68.6 %. The data ob-
tained indicate that the greatest activation of LPO in
dysbiosis occurs in the mucous membrane of the large
intestine. In our previous work [4], it was shown that the
greatest increase in inflammatory processes under condi-
tions of dysbiosis is observed precisely in the large intes-
tine. In rats that received flour from pea straw against the
background of dysbiosis (group 3), the MDA content was
significantly lower than in rats with dysbiosis that re-
ceived a standard diet (group 2). In particular, the MDA
content decreased: in the OM by 34 %, in the small intes-
tine by 16%, in the large intestine by 56 %, in the liver
by 15 %, however, complete normalization of LPO to the
level of intact animals (group 1) occurs only in the OM.
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Table 1. Influence of flour from pea straw on
the content MDA (mmol/kg) in the digestive system of
rats with experimental dysbiosis

Bioobject Groups of laboratory animals
1 2 3 (dysbiosis +
(control) | (dysbiosis) | flour from pea
straw )
Oral 23.34+2.0 38.7+2.8 25.6+3.4
mucosa P<0.01 P>0.3
P1<0.05
Small 3.88+0.48 [ 7.74+0.32 6.51£0.55
intestine P<0.01 P<0.05
P1<0.05
Colon 2.31+0.16 7.49+0.59 3.27+0.35
P<0.01 P<0.05
P1<0.01
Liver 19.49+1.35 | 32.87+1.71 || 28.05+1.67
P<0.01 P<0.05
P1>0.05

Note P - compared to group 1
P1 - compared with group 2

Table 2 shows the results of determining the ac-
tivity of the enzyme catalase.

Table 2 - Effect of flour from pea straw on cat-
alase activity, (uat / kg) in the digestive system of rats
with experimental dysbiosis

FEED, QUALITY, TECHNOLOGY AND ANIMAL FEED

Bioobject Groups of laboratory animals
1 2 3 (dysbiosis +
(control) | (dysbiosis) | flour from pea
straw )
Oral 8.78+0.39 | 7.18+£0.39 || 7.57+0.33
mucosa P<0.05 P<0.05
P1>0.35
Small 4.05+£0.05 | 3.31+£0.07 | 3.66+0.19
intestine P<0.05 P<0.05
P1<0.05
Colon 2.18+£0.16 | 1.10+£2.03 | 1.58+0.17
P<0.01 P<0.05
P1<0.05
Liver 5.74+0.13 || 5.55+0.13 || 5.68+0.14
P>0,3 P>0.5
P1>0.3

Note P - compared to group 1
P1 - compared with group 2

From the results obtained, it can be seen that the
highest activity of catalase is observed in the OSS, and
the lowest in the mucous membrane of the colon. With
dysbiosis, catalase activity in the colon decreases by
49%, in the OAS and small intestine by 28 %, and practi-
cally unchanged in the liver.

Consumption of flour from pea straw does not
significantly affect the activity of catalase in the OAS
and in the liver, but significantly increases it in the intes-
tine. An increase in the level of catalase in the mucous
membrane of the colon by 43.6 %, in the small intestine
by 10.6 %, in the OAS and in the liver by 5.43 and 2.3
%, respectively. Normalization of catalase levels is not
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observed in all tissues. The liver did not respond to the
consumption of pea straw flour.

Table 3 shows the results of determining the API
index, which is an indicator of the balance of the antioxi-
dant and prooxidant systems of the body [8].

Table 3 - The effect of pea straw flour on the API index
in the digestive system of rats with experimental dysbio-

creases in all tissues of the digestive system: in the OAS
by 5 %, in the small intestine by 59 %, in the large intes-
tine by 84 %, in the liver by 43 %.

Consumption of flour from pea straw increases
the level of the API index: in the OSS by 60 %, in the
small intestine by 31 %, in the large intestine by 229 %,
in the liver by 20 %, however, this indicator normalizes
only in the OAS.

sis The data obtained indicate that according to this
Bioobject Groups of laboratory animals indicator, the mucous membrane of the large intestine
1 (control) || 2 (dysbio- 3 (dysbiosis + was the most sensitive to the action of flour from pea
sis) flour from pea straw. . . . .
straw ) o A(; the sa}gle;‘tlm.e, the or;ly glplggcl);eﬁ objec.tbin
which lipid peroxidation is normalized is , possibly
Oral mu- || 3.77+0.31 | 1.85+0.22 2.96+0.30 by the level of the highest catalase activity.
cosa P<0.01 P>0.05 A significant increase in LPO under conditions
P1<0.05 of dysbiosis in the intestinal mucosa (2-3 times) is possi-
Small 10.52+0.17 || 4.28+0.49 5.62+0.93 bly also explained by the low level of catalase activity in
intestine P<0.001 P<0.05 these tissues: 2-4 times less than in the OAS.
P1>0.05
Colon 9.35+0.91 | 1.47+0.20 4.83+0.47 Conclusions
P<0.001 P<0.05 Based on the work done, the following conclu-
P1<0.01 sions can be drawn.
Liver 2.95+0.21 || 1.69+0.19 2.02+0.2 1. In case of dysbiosis in the digestive system,
P<0.05 P<0.05 there is an activation of lipid peroxidation (LPO), which
P1>0.05 is most pronounced in the mucous membrane of the large

intestine.

2. The intensity of LPO is to a certain extent in-
versely related to the activity of catalase.

3. Consumption of flour from pea straw reduces
the level of lipid peroxidation, and to a greater extent in
the mucous membrane of the large intestine.

Note P - compared to group 1
P1 - compared with group 2

It can be seen that the highest level of API is ob-
served in the mucous membranes and the lowest in the
liver. With dysbiosis, the API index significantly de-
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BIIJIUB MYKH 3 T'OPOXOBOI COJIOMHU HA IIEPEKUCHE _
OKMCHEHHA JIIIIAIB TA AHTUOKCUJAHTHHUU 3AXUCT B TPABHIN
CUCTEMI IYPIB 3 EKCIIEPUMEHTAJIBHUM JUCBIO30M

Anomauia. B pobomi noxazano, wjo npu supowsyeanii 2opoxy 6 Ykpaini ompumyemocsa 3Hauna KiibKicmb 6mMOpUHHOZ0 pe-
CypCy — CONOMU, KA HE BUKOPUCIIOBYEMBCS, WO HEOOYLIbHO K 3 eKOHOMIMHOT MaK i 3 ekoso2iuHoi moyok 30py. Lle makooc cynepe-
YUMb AKMYAIbHUM CEIMOBUM MEHOEHYIAM CbO200EHHA U000 MAKCUMATLHO epheKmusH020 6UKOPUCTNAHHA YCIX OOCMYNHUX 6U0ié
Xapuo6oi i KOpMoBoi cupogunu 0 3abe3neyenis npooo6oNbLYOI be3neKu HaceleHs, 3MeHUEeHHs He2amueHo20 6NIUBY HA HAGKONULU-
ne cepeooguuje. Ilokazano, wo GUKOPUCMANHA 20POXO0GOI CONOMU Y KOMOIKOPMOSI NPOMUCTIOBOCTI 003601UMb NOGEPHYMU 3HAUHULL
00caz2 NPUpPoOOH020 pecypecy y AaHye CMBOPeHHs. NPOOYKmie 05 moodell, Kpim moeo, cnpusamume 30i1bUeHHI0 8UPOOHUYMEA Mea-
punnozo o6inka. Hageoeno npuuunu nuzokoi epekmugHocmi GUKOPUCMAHHA CONOMU AK KOMNOHEHMA 05l 30a2ayuents. NOJNICUBHOT Yil-
HOCcmi KOMOIKOPMOBOI NpOOYKYIT ma NOKA3aHo 0OYIIbHICMb 3ACMOCYB8AHHSA K KOMNOHEHMA 13 (DYHKYIOHATbHUMU 6]1ACMUBOCHISMIL.
Memoto pobomu 6yn0 6u3HAUEHHS GNAUSY CNONCUBAHHS MYKU 3 20POX080T CONOMU HA CIMAH nepokcudayii 1inioie 6 mpags-
HIlL cucmemi 3a YMO8 eKCHePUMEHMAIbHO20 OUCOI03)Y.
B pobomi sukopucmosysanu MyKy 3 6e2emamueHux 4acmun 2opoxy (coroma). Jucbios siomeopiosanu y wypie 3a 00nomo-
2010 anmubiomuxa ainkomiyuna. Jocnioxcesanru cman nepekucHozo oxuctenns ninioie (110J1) 3a émicmom manonoozo dianvoezioy
(MA) 6 mxanunax mpasHoi cucmemu (ciuzo8i 060I0HKU WOKU, MOHKOI ma Mo8cmoi KUulox, a makoc 6 neyinyi). Myky 3 eopoxo-
601" conomu 6600unU 00 ckaady kombikopmy 6 kinekocmi 10% zamicmov 3epna nwenuyi. Tpusanicme oocaidy cmanosuna 18 ouie.
Busnayanu makooic axmusHicme anmuoKcuOaHmHo20 Gepmenmy Kamanasza i 3a chig8iOoHOuleHHAM nokasnuxie kamanasza i MJJA
PO3paxogysanu aHmMuoKcuoanmuo-npookcudanmuuil inoexc (AI1l). Bemanosneno spocmanns inmencusnocmi I1OJI i Oesxe 3men-
WieHHsl aKMUGHOCMI Kamanaszu y wypie 3 oucoiozom. CRodjicusants MyKu 3 20poxoeoi conomu 3nudicysano inmencugnicmo I10J1, oco-
OIUB0 CUTLHO 8 CU306IL 000I0HYT Moscmoi Kuwku. Bcmanosneno, wo oucbios suknuxae ¢ mpasuiu cucmemi cmumynsyiro 110J1 6
OLAbWIL MIDI 8 MUX OPeAHAX, SIKI MAIOMb HU3LKY AKMUsHicmb kamanasu. Myka 3 20poxogoi conomu 6Useisie aHmuoKCUOaHmMHL 61ac-
mueocmi.
Knrwuogi cnosa: zopox, conoma, ouc6ios, nepekucHe oKUCHEHHs Ninidie, mpasna cucmema, 200i6is, Xapuy8anHs.
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