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BEER WITH THE PINE NEEDLES EXTRACT ADDITION
TOXIC EFFECT RESEARCH

Topicality. Alcohol is one of the risk factors for many diseases, including coronary heart disease, stroke, type 2 diabe-
tes mellitus and others. Common world ways in solving this problem in recent years has improved the preparatory technology
quality of alcohol and their composition optimization, leading to lessening the negative alcohol effects on the body.

Aim. To investigate the beer toxicological aspects and assess the feasibility of creating a new brewing technology
with the addition of an aqueous pine needles extract, which partly replaced by hops.

Materials and methods. Beer prepared on the classical recipe with the addition of pine extract (600 ml/dl).
The influence of beer with the pine needle extract addition on prooxidant-antioxidant status of the animals liver compar-
ing with the beer produced by the classical recipe.

Results and discussion. The animals were given the beer examples produced by classical technology at a dose
of 15 g/kg for a period of 14 days significantly increased the content of oxidative markers in the liver homogenate (GC
20.4 %, TBA-reagents - 51.6 %) compared to animals that received placebo and reduced activity catalase - by 40.9 %.
Biomarkers in liver homogenate of animals treated beer with an pine needles extract were within the physiological norm.
Under the influence of prednisolone (50 mg/kg) dien conjugates content in the liver of animals treated with classical
technologies beer by 23.8 % more than in animals that under conditions of oxidative stress used purified water. The
content of TBA-reagents over 13.7 %, glutathione content less than 25.0 % compared to the placebo group. In animals
treated with beer extract of pine needles all anti-oxidative markers of liver catalase activity are significantly differed
from that of animals that used purified water. In animals treated with the classic beer technology under normobaric hy-
poxia model was likely reduce the average lifetime to 313.1 s in terms of lack of oxygen compared to animals treated with
purified water. In animals administrated with beer extract of pine needles average lifetime remained intact at figures and
had no probable deviations.

Conclusions. According to biochemical markers research of anti-oxidative system in liver homogenate of animals,
beer with pine needles extract, due to its antioxidative properties, minimizes the negative alcohol impact on the liver
that manifested in less oxidative stress. Beer with pine needles extract does not potentiate the adverse effects of alcohol
in acute hypoxic condition and does not reduce the average lifetime of the animal, as opposed to the usual beer. A beer
“Emerald” with an extract of pine needles, due to its antioxidant properties, may be an alternative to modern alcoholic
beverages and significantly reduce the toxic effects of alcohol.
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JI. B. Tatap, H. M. [lenkiHna

AOCJIi].I)Ke}lHH TOKCHKOJIOTiYHOTO BIIVIMBY IMBA 3 JOAAdBAHHAM €KCTPAKTY XBOi COCHH

MeTa po6OTH - JOC/IUTH TOKCUKOJIOTIYHI aCeKTH MMBa Ta OLiHUTHU AOLiJbHICTb CTBOPEHHS HOBOI TEXHOJIOTil
NPUTOTYBAaHHA NMBA 3 I0/laBaHHAM BOJJHOI'0 €KCTPAKTY XBOI COCHM 3BMYalHOI, IKOI0 YaCTKOBO 3aMiHUJIU XMiJb.

Marepiam Ta MeToAu. [IMBO NPUrOTYBaJIU 32 KJIACKYHOK PELIENTYPOIO 3 [I0IaBaHHSAM XBOWHOT0 eKcTpakTy (600 mu1/an).
BuByany BIJIMB NKBa 3 JJ0JaBaHHAM eKCTPAKTy XBOI COCHYM 3BUYAlHOI Ha TPOOKCHJAHTHO-aHTUOKCU/JAHTHUH CTaH Ile-
YiHKM TBapWH MOPIBHAHO 3 IMBOM, BUTOTOBJIEHUM 3a KJIACHYHOIO PeLleNTypPoIo.

Pe3y/ibTaTu Ta iX 06roBOpeHHs. YBeJleHHs] TBapUHaM [MBa, BUTOTOBJIEHOTO 3a KJIAaCUYHOIO TEXHOJIOTi€l0, B 1031
15 r/kr npotsiroM 14 nHiB BiporijHO MiZiBUIIyBaJo BMICT MIPOOKCUAAHTHUX MapKepiB y roMoreHari nevyinku (JK Ha
20,4 %, TBK-peakTaHTiB - Ha 51,6 %) MOPIiBHAHO 3 TBapMHAMH, 110 OTPUMYBaJIH IJ1aLe60, Ta 3MEHIIYBaI0 aKTUBHICTh
kaTasasu Ha 40,9 %. Mapkepu roMoreHaTty ne4iHKMA TBapuH, Ki OTPUMYyBaJld IMBO 3 €KCTPAKTOM, 3HAaXOJUJIUCH B
Mexax ¢isiosoriunoi Hopmu. [1ig BIuTMBOM NpeAHi3010HY (50 Mr/Kr) BMICT iEHOBUX KOH IOraTiB B eYiHIL{i TBApHH, 110
OTpPUMYyBaJIM 3a3HaYeHe MHBO, 36i1blTyBaBcA Ha 23,8 % MOPiBHAHO 3 TBapMHAMH, IKi B yMOBaX OKCH/IaTUBHOTO CTpecy
BXUBa/IHM BoAy ouuieHy. Bmict TBK-peaxTraHTiB 6isbine Ha 13,7 %, BMICT BifjHOBJIeHOr0 IIyTaTioHy MeHIue Ha 25,0 %
NOPiBHAHO 3 IPyNOI0 MJIaLe6o. Y TBapyH, 10 OTPUMYBAJIH NHUBO 3 eKCTPAKTOM, yCi MapKepu aHTU-NTPOOKCHAHTHOI
CUCTEMH NeYiHKM 1 aKTUBHICTb KaTaJa3y BipOTi/HO He BiJIpi3HAINCA BiJi NOKa3HUKIB TBapUH, AKi BXXHUBaJIM BOJY 04H-
1ieHy. Y TBapuH, sIKi OTpUMyBa/Id IMBO Ha MoJeJi HopMo6apuyiHoI rinokcii, 6yJ10 BiporijHe 3MeHIIeHHsS cepeJHbOT0
yacy >kUTTA Ha 313,1 ¢ 3a YMOBM HeJOCTaTHOCTI KMCHIO NIOPIBHAHO 3 TBapMHAaMH, 110 OTPUMYBaJ/IH BOJAY OYHILEHY.
Y TBapuH, AKMM YBOJMJIM IMBO 3 €KCTPAKTOM, CE€PeJIHIN Yac ®UTTSA 3a/MLIaBCA Ha PIBHI IHTAKTHUX MOKa3HHUKIB Ta He
MaB BipOTiJHUX BiiXHUJIeHb.

BucHOBKH. Po3po6JieHe MHMBO 3aB/AKH CBOIM aHTHOKCHAAHTHUM BJIaCTUBOCTSIM, BipOTi/IHO 3MEHLIUTb TOKCHY-
HUM BIUIMB aJIKOTO0JII0 Ha OPTaHi3M JIIOJIMHM Ta CTaHe aJIbTEPHAaTHBOIO CyYaCHUM aJIKOTOJIbHUM HaIOsM.

Karouoei caosa: x80s1 cocHu; nugo; aHmuokcudaHmHi 8aacmugocmi; okcudamusHuli cmpec

H. M. llenkuHa, JI. B. Tatap

HccnesoBaHue TOKCUKOJIOTMYECKOTO BJAMSHMS NMBA C A06aB/IeHUeM IKCTPAKTa XBOU COCHBI
I.lem; pa60Tbl — HCCJIeO0BaThb TOKCUKOJIOTMY€ECKHE aClleKThI IMBA U OLEHHUTDH LleJIeC006p33HOCTb CO3aHUsA HOBOM

TEXHOJIOTWHU IPUT'OTOBJIEHUA ITUBA C ,C[O6aBJIeHI/IeM BOJIHOI'O 3KCTPAKTA XBOU COCHbI O6bIKHOBeHHOﬁ, KOTOpOﬁ YaCTHY-

HO 3aMEeHMHJIU XMeJIb.
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MaTepuaJjibl U MeTOABIL. [IMBO NPUTOTOBJIEHO 110 KJIACCHYECKOH pelenType ¢ 06aBJIeHHeM XBOMHOI0 KCTPaKTa
(600 M1/ man). U3yvasu BAUsIHUE UBA C J06ABJIEHUEM 3KCTPAKTA XBOU COCHbI 00bIKHOBEHHOM Ha MPOOKCHU/IAHTHO-aH-
THUOKCUJJAHTHOE COCTOSIHUE NIeYeHH XKUBOTHBIX 110 CPABHEHHIO C TMBOM U3TOTOBJIEHHBIM M0 KJIaCCUYEeCKOU perenTtype.

Pe3ysnbTaThl ¥ UX 06CYKAeHMe. BBeJileHHe )KMBOTHBIM NHBA KJACCUYECKOH TEXHOJIOTHH B Jjo3e 15 r/kr B Tede-
HUe 14 1Hel J0CTOBEPHO MOBBIILIAJIO COJlepKaHMe NPOOKCUJAHTHBIX MapKepoB B romoreHare nedenu (JK Ha 20,4 %,
TBK-peakTaHTOB - Ha 51,6 %) 10 CpaBHEHUIO C KUBOTHBIMH, NTOJyYaBUIMMH IJIale60 U YMEHbUIANI0 aKTUBHOCTD Ka-
Tasasel Ha 40,9 %. Mapkepbl roMOreHaTa Ne4eH! >KUBOTHBIX, M0JIy4aBIIMX MBO C 3KCTPAKTOM HaXOJUJIMCh B paMKax
dusnosornyeckoir Hopmel. [log BiMssHUeM npeHU30J0HA (50 MI/Kr) cofepkaHue JUEeHOBbIX KOHBIOIAaTOB B IeYEHU
YKUBOTHBIX, IT0JIyYaBLIMX NMUBO KJIaCCUYECKOW TeXHOJIornH Ha 23,8 % 60JIbllle, YeM y XKHUBOTHBIX, B YCJIOBUAX OKCH/A-
THUBHOTO CTpecca ynoTpe6.1s11u Bosy ouniieHHyo. Conepxanne TBK-peaktanToB 6osbuie Ha 13,7 %, copepkaHue Boc-
CTAHOBJIEHHOTO [VIyTaTHOHA MeHbllle Ha 25,0 % Mo CpaBHEHUIO € rPynnou miane6o. Y >kMBOTHBIX, OJY4aBLIMX THBO C
3KCTPAKTOM BCe MapKepbl aHTU-TNIPOOKCUAHTHOTO CUCTEMBI [TeYeHH U aKTUBHOCTB KaTaJsla3bl JJOCTOBEPHO He OTJINYa-
JIMCh OT NOKa3aTeJ el )KUBOTHBIX, YIIOTPEGIISIBIINX BOAY OYHUILEHHYIO. Y )KUBOTHBIX, OJIYYaBIIHUX IIMBO KJIaCCUYECKON
TEXHOJIOTMU Ha MOJZIeIM HOPMO6GapUYeCKOM I'MITOKCHH, ObLJIO JOCTOBEPHOE YMeHblIIeHHe CPe/JHEr0 BpeMeH! )KU3HU Ha
313,1 ¢ B yc/I0BUAX HEJJOCTATOYHOCTH KHUCJI0PO/a 110 CPAaBHEHUIO C )KUBOTHBIMHY, [TOJIy4aBLUIMMU BOAY OYULIEHHYO. Y
YKUBOTHBIX, KOTOPBIM BBOJMJIM IIUBO C 3KCTPAKTOM CpeJiHee BpeMs KU3HHU 0CTABaJICS Ha yPOBHE MHTAKTHBIX ITOKa3a-

TeJied U He uMeJt AOCTOBEPHBIX OTKJIOHEHHUH.

BblBOAbI. PaSpa6OTaHHO€ II1UBO 6.naro,qap;1 CBOMM aHTHOKCHJAaHTHBIM CBOWCTBaM BEPOATHO YMEHBUIUT TOKCUYECKOe
ﬂel‘/‘ICTBHe AJIKOT'0J11 Ha OPraHyu3M YeJIOBEKa U MOXKET 6bITh aJ'IbTepHaTHBOﬁ COBPEMEHHBIM aJIKOTOJIbHBIM HAITUTKAM.
Kawoueevle ca108a: X051 COCHbL; NUBO; AHMUOKCUJAHMHbIe C80LIcMBd; OKCUAAMUBHbIU cmpecc

INTRODUCTION

Taking alcohol is one of the risk factors for many di-
seases, including coronary heart disease, stroke, type 2
diabetes mellitus and others. Despite government social
programs to fight against excessive consumption of alco-
holic beverages, in everyday life it is almost impossible
to eliminate it completely, most people rarely use alco-
hol in moderation and not an abuse, but also such alco-
hol regime is not good for the body [1]. Common world
ways in solving this problem in recent years has impro-
ved the preparatory technology quality of alcohol and their
composition optimization, leading to reduction the neg-
ative alcohol effects on the body.

Even in some cases to provide some useful dietary
properties (within the components extension for the be-
nefit of food containing healthy nutrients) [2-4].

Plant extract adding to beer and soft drinks is able
to improve the quality of their properties and reduce the
toxic alcohol effects on the body. Hops gives beer a spe-
cial taste and odour, but the results of recent studies by
some scientists give grounds to assert that hops negative
impact on the human organism [5, 6]. Adding extract of
pine needles during brewing allows enrich product va-
riety of biologically active compounds, avoid preserva-
tives and reduce the mass fraction of hops in the drink.

The pine extract composition includes antioxidative
vitamins (A, E, C) preventing the free radical processes
flow and increase the beverage chemical stability, other
organic compounds (resins, fat organic acids, essential
oils, glycosides, phenols), with antioxidative, antimicro-
bial and restorative properties [7].

The presence of reactive oxygen species (ROS), free
radicals and lipid peroxidation products (LPO) characte-
ristic of the pathological processes course. These proces-
ses are enhanced hypoxia and it is one of the main fac-
tors of brain damage and other organs [8]. In its turn, al-
cohol influence on the living beings also increases the ROS
release and lipid peroxidation processes (especially in the
liver and brain), alcohol is especially toxic for tissues.

Adding the antioxidants to the soft drinks can reduce
oxidative and toxic alcohol effects [9, 10]. Besides these
strong drinks contain small amount of micro- and macro-
nutrients, vitamins and organic acids, thus beer beverages
enriching with such items may be useful for consumers
diet. Being added to alcoholic beverages harmless, anti-
microbial fungicidal substances of natural origin can improve
quality product indicators (term storage, preservation of
taste), to prevent contamination by microorganisms and
the use of preservatives in beverage technology. These
benefits are theoretically justify the appropriateness of
adding phytoextracts beer products, namely an pine need-
les extract that meets all the above requirements.

The aim of the present work was to investigate the
beer toxicological aspects and assess the feasibility of
creating a new brewing technology using a pine needles
water extract, which partially replaced the hops (intra-
gastric administration to the animals within 14 days once
a day). The study conducted at the Central Research Labo-
ratory in the National University of Pharmacy, which cer-
tified by the State Expert Center MOH in Ukraine as a base
research on experimental pharmacology. Before the ex-
periment, the animals were in the room for acclimatiza-
tion test for seven days; animals were quarantined and
appropriate acclimatization in accordance with current
regulations.

MATERIAL AND METHODS

The object of investigation was a 10 % sample of la-
ger “Emerald” (prescription warehouse approved at a mee-
ting of the Specialized Industrial tasting commission to
assess the beer quality, soft drinks, alcoholic beverages,
mineral and drinking water, syrups and concentrates, Ukr-
pivo, 15.09.2016) which structure includes pine needles
extract. The water extract of plant material obtained by
maceration in an amount of 600 ml/dl. Mass fraction of
solids extract was 3.25 %. Mass fraction of alcohol in beer
is 2.9 %. To investigate the pine needles extract influence
on specific properties of beer evaluated by the antioxi-

[5]
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Table 1

EXPOSURE EXPERIMENTAL GROUPS

The substance that was injected | Dose, g/kg | Term, day

Animals of intact control

Purified water

Beer is produced by classical techno 15 14

Beer with an extract of pine needles

Animals with experimentally reproduced oxidative stress

[6]

Purified water

Beer is produced by classical techno 15 14

Beer with an extract of pine needles

dant system indices of animals being given the product,
under normal conditions and under high oxidation (oxi-
dative stress, hypoxia). In the pilot study used dose of
drink was 15 g/kg intragastric administration for animal
equivalent to the average number of alcoholic beverage
consumed by single person.

Frequent use of alcohol leads to increased free radi-
cals and pro-oxidant processes. Chronically high content
of free radicals, in turn, causes the activation of metabolic
pathways in the body, disturbances of homeostasis, de-
monstrates also other dangerous diseases. Particular da-
mage by alcohol takes place, if in the body is formation
of free radicals dominated over the antioxidant proces-
ses, which under normal conditions would have coped
with the impact of alcohol on the release of ROS. There-
fore, it is advisable to investigate the influence of beer
product from pine needles on oxidation decrement. Sub-
hronicl suppression of antioxidant system of the body was
reproduced under the model of oxidative stress [11]. Ex-
periments performed on 36 white nonlinear rats weigh-
ing 220-250 g of both sexes, divided into six groups
(Tab. 1). For the relevant interpreting the results of the
experiment consisted in comparing the impact of water,
beer, made on classic technology and beer pine needles
under normal terms and conditions of oxidative stress.

Oxidative stress modeled by the standard method
(glucocorticoid-induced oxidative stress) by intraperito-
neal administration of prednisolone daily in dose 50 mg/kg
for 14 days [12]. Three hours after the injection began to
enter studied beverage in dose 15 g/kg. Intact animals
was administered the appropriate amount of purified wa-
ter. Itis expedient to investigate the effect of these drinks
on a pro-antioxidant balance in terms of liver degraded
condition. On the 14th day of the experiment the animals
were taken out and examined their liver homogenates
lenels pf antioxidants (SH, catalase) and oxidative (DC-
reagents TBA) markers by standard methods.

The impact of the research object on the functional
state of the organism in acute pathological condition per-
formed on a model of acute normobaric hypoxia. For the
experiment, used 18 white nonlinear mice weighing 20-30 g
sexes divided into three experimental groups (six ani-
mals in each). For 14 days, every day before modeling
hypoxia mice at a dose of 15 g/kg intragastric injected

Table 2

THE CONTENT OF THE ANTIOXIDANT-MARKERS
IN MICE LIVER HOMOGENATE AFTER 14 DAYS
INTRAGASTRIC ADMINISTRATION BEVERAGES
STUDIED IN TERMS OF MODELING OXIDATIVE

STRESS,n=6
Qiene TBA-reagents Reduc.ed The activity
conjugates glutathione of catalase
(mmol/g) (mmol/g) (mg/g) (mmol/min-d)
Groups of animals intact control
9.8+0.8 6.2+0.6 13.2+0.4 6.1+0.8
11.8+0.5* 9.4 +0.7* 124 +1.2 3.6+1.1*
9.2+0.9 6.9+0.3 13.6+1.5 5.6+0.8
Groups of animals with simulated pathology
21.4+19 16.8+0.9 5.6 0.5 2.1+04
26.5 £ 1.5% 19.1 +£1.2* 4.2 +0.8* 1.8+0.6
22.3+0.7 16.5+ 1.4 5.3+0.4 2.0+05

Notes: * Changing values likely in groups of animals that received
placebo (water): intact animal control - the indicator of number 1,
the control of animal pathology - index of number 4 (p < 0.05).

water, the usual beer and beer with an extract of pine
needles. Research on the model of acute normobaric hy-
poxia performed by keeping the animals in a closed spe-
cial container volume of 200 cm?® and a maximum - re-
corded life and thanatogenesis symptoms [13].

The experimental data treated statistically by varia-
tion statistics. Experimental data processed by methods
of variation statistics using a standard software package
“Statistica 6.0” via U-Mann-Whitney [14].

RESULTS AND DISCUSSION

Biochemical parameters measured in liver homoge-
nate of animals without lesions showed that the use of
animals beer produced by classical technology at a dose
15 g/kg within 14 days significantly increased the con-
tent of oxidative markers in liver homogenate: GC con-
tent increased on 20.4 %, and the content of TBA-rea-
gents on 51.6 % compared to animals that received pla-
cebo during the experiment (purified water). Regarding
the antioxidant status of the liver tissues of animals: SH
content remained at levels in intact, but significantly de-
creased catalase activity - by 40.9 %. The findings sug-
gest that even relatively healthy person prolonged alco-
hol abuse can cause disruption of liver antioxidant sys-
tem and body as a whole (Tab. 2).

However, in liver homogenates of animals treated with
beer contains an extract of pine needles not all the pa-
rameters differed from homogenate animals, which was
administered water instead of alcoholic beverage. All mar
kers of antioxidant-system were within the physiologi-
cal norm. This suggests that antioxidants contained in
the extract of pine needles, offset the negative impact of
alcohol and other harmful components of beer (Tab. 2).
According to a survey conducted on the model of oxida-
tive stress, shows that exposure to prednisone 50 mg/kg,
which was administered to mice intraperitoneally for
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14 days, the animals formed persistent breach notable
anti-oxidative system in liver tissue. All indices of anti-
oxidative system of the liver in these animals is signifi-
cantly different from equivalent performance intact ani-
mals respective groups (Tab. 2). Defeat antioxidant sys-
tem in the liver of animals treated drinking, made on clas-
sic technology were strongest among all groups. The di-
ene conjugates content in the liver of these animals was
23.8 % higher than those in oxidative stress conditions
used purified water. The content of TBA-reagents was also
significantly more than in the animals from group 4 - by
13.7 %. The content of reduced glutathione in the liver
of these animals decreased by 25.0 % compared to the
placebo (control) that attest tte high oxidation (Tab. 2).

In animals treated with beer extract of pine needles
under oxidative stress detected that such processes was
appropriative in comparison with the intact group. All
studied anti-oxidative markers of liver, DC, TBA-reagents,
VG and catalase activity - probably no different from that
of animals of group 4, that used purified water (Tab. 2).

Results of the investigation of the antioxidant proper-
ties of beer with an extract of pine needles under condi-
tions of oxidative stress show that the drink has an anti-
oxidant capacity that is able to protect the liver from the
adverse effects of alcohol both in normal conditions and
in conditions of enhanced oxidation, while classic beers
only potentiates pro-oxidative processes caused predni-
solone, further damaging hepatocytes.

According to the results of this phase of the study,
we can conclude that beer with an extract of pine need-
les in no case is proof-impaired antioxidant status. Ho-
wever, adding an extract of pine needles can minimize
the negative impact of the same drink, to which it is in-
cluded, which provides a favorable profile of noxious pro-
duct and is an important advantage when implementing
a drink to mass production.

Results of the researc of influence of beer with an
extract of pine needles in acute pathological conditions
obtained on a model normobaric hypoxia. The data in-
dicate that animals that received within 14 days of beer
produced by classical technology, noted the likely reduce
the average lifetime at 313.1 s in oxygen deficiency com-
pared with animals treated with purified water. This can
explained by the fact that against alcohol strengthens the
negative impact of hypoxia on brain processes and po-

Table 3

RESULTS OF THE RESEARCH OF INFLUENCE
OF ALCOHOLIC BEVERAGES UNDER THE MODEL
OF NORMOBARIC HYPOXIA

The average lifetime

The experimental group (n = 6) of animals (M + m), s

Intact control (purified water) 1523.5+67.1
Beer is produced by classical 12104 + 45.9*
technology

Beer with an extract of pine needles 1498.6 + 52.4

Notes: * Change probable, on the values of intact animal controls
(p<0,05).

tentiates LPO in brain tissues. On the other hand, the ani-
mals, which was administered by beer with an extract of
pine needles, the average lifetime under experimental nor-
mobaric hypoxia remained in intact level and had no plau-
sible differences (Tab. 3).

Assessing the impact of adding an extract of pine need-
les on the properties of beer in acute pathological condi-
tion shows that consumption of this product instead of
beer produced by classical technology capable of reducing
oxidative effect of the alcohol on the brain. However, the
use of conventional alcoholic drinks that contain antioxi-
dants is a serious threat to life in conditions of acute pa-
thological conditions associated with hypoxia.

CONCLUSIONS

1. According to biochemical markers research of anti-
oxidative system in liver homogenate of animals, beer
with pine needles extract, due to its antioxidative
properties, minimizes the negative alcohol impact
on the liver in high oxidation (oxidative stress).

2. Beer with pine needles extract does not potentiate
the adverse effects of alcohol in acute hypoxic con-
dition of the body and does not reduce the average
lifetime of the animal, as opposed to the usual beer.

3. A beer “Emerald” with an extract of pine needles,
due to its antioxidant properties, may be an alterna-
tive to modern alcoholic beverages and significant-
ly reduce the toxic effects of alcohol on the human
organism.

Conflicts of Interest: authors have no conflict of in-
terest to declare.
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