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AnoTanisi. Po6ota npucesueHa BUBUCHHIO 010JI0TIYHUX 1 XapuyOBUX JT00ABOK, a TAKOXK IXHBOTO
BIUIMBY Ha OpPTaHi3M.

[TpoBeneHo BUBYEHHS Kiacu(ikarii i ckiamy 010 - 1 XapuoBUX J00aBOK. Y poOOTI BUBYAETHCS
(GyHKIIIOHYBaHHSI TPaBHOI CHCTEMHU XIMIYHOTO CKJaJy Ha CHUCTEMHOMY i MaTeMaTUYHOMY piBHSX.
HpOBO,[[I/ITLCSI MaT€MaTH4YHE MOJCITHOBAHHIA 3MIHHA pO6OTI/I TpaBHO'f CHUCTEMHU 3aJICKHO BiZ[ CIIO’KMBaHO1
k1. MaTematnuuHa MOJENb MOKa3ye 3MIHM Ha MOKa30BOMY PiBHI IPHU 3aCTOCYBAaHHI XapyoBUX 1 010 -
JI00aBOK.

Kurouosi ciioBa: 6i10700aBKH, Xap4oBi J0OABKH, CUCTEMHUI aHaI3.

Abstract. The work is devoted studying of biological and food additives, and also their influences
on an organism.

Classification and structure studying bio - and food additives is lead. In the work functioning of
digestive system of a chemical compound at system and mathematical levels is studied. Mathematical
modelling of change of work of digestive system depending on consumed food is lead. The mathematical
model shows changes at indicative level at application food and bio - additives.

Our body is a complex biological plant of biologically active substances, minor changes in its
work can lead to serious violations. Health depends on the factors of the environment, and on the person
himself, his lifestyle, the nature of nutrition.

One of the many directions of the population's health promotion program is the expansion of the
production and implementation of biologically active food supplements (BAAs), which ensure the
elimination of the existing shortage of vitamins, macro- and micronutrients. Supplements - a concentrate of

natural or identical natural biologically active substances, intended for direct admission and / or introduction
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into food products. Among BAAs are the so-called nutraceutics, which are represented by vitamins or their

precursors, polyunsaturated fatty acids, minerals, trace elements, amino acids, mono- and disaccharides, and
food fibers. Nutraceutics allow to fill the deficit of essential nutrients, increase the non-specific resistance
of the organism to the influence of adverse environmental factors, individualize nutrition and aim to change
the metabolism of substances. They possess immunomodulatory action, provide binding and removal of
foreign substances from the body, are part of medical nutrition and serve as a prophylactic means of a
number of chronic diseases. Another group of dietary supplements - parapharmaceuticals, represented by
so-called natural products. They provide regulation in the physiological boundaries of the functional activity
of organs and systems, make adaptogenic effect, regulate the nervous activity and the state of the microflora
of the gastrointestinal tract.

Keywords: biological supplements, dietary supplements, systemic analysis.

Introduction. Ham opranisMm € HajackiaaHOo 0i0(haOpHKOK O0i0JIOTIYHO aKTUBHHX PEYOBHH,
HE3HAuH1 3MiHH, SKi MOXYTh NMPHU3BECTH J0 CEPHO3HUX MOPYIICHb. 3A0POB’S 3aJEKUTh BiJl 30BHINIHIX
dakTopiB cepenu, TaK i BiJ caMoi JIFOJUHY, 11 ClIOCO0Y KUTTS, TI€TH.

OnuH 3 YUCIEHHUX HANPSAMKIB MPOTpaMH MiABUILIEHHS 30pOB'S HACEICHHS - 1€ PO3IIMPEHHS
BUPOOHHMIITBA 1 peamizamii O6iojoriuno akTuBHUX 100aBOK 10 Tki (BAJl), mo 3a0e3medyroTh JIiKBiIaIio
icHyto4oro nedinury BiTaMiHiB, Makpo- i MikpoeiemeHTiB. BAJl - 1ie KOHIIEHTpaT HaTypaJbHHX abo
IIGHTUYHUX HAaTYpaJbHUM O10JI0r1YHO aKTUBHUX PEYOBUH, IPU3HAYEHI [l O€3MOCepeHbOT0 NpUiioMy Ta
/ ab0 BBeNIEHHS J10 CKJIa/ly Xap4OBUX MPOIYKTIB.

Opnak, xpim BAJl, icHye TakoX rpyna Xap4oBUX A00aBOK. BHBUEHHS iX BIUIMBY Ha OpraHizMm
JIIOJIMHU € aKTyaJIbHOIO TEMOIO.

Mertoro poOOTH € BUBUEHHS CKJIaly Xap4OBUX J0OABOK Ta iX BIUIUB Ha KUTTEAISUIBHICTD OPTraHi3My.
Jlis nocarHeHHST MeTH poOOTH HEOOX1AHO BUPIIINTH HU3KY 3aBIaHb:

1. [IpoananizyBaTu kiacuikaliiro i OCHOBHHI CKJIaJl XapuOBUX 1 O10JI0T1UHO-aKTUBHHUX JOOABOK;

2. [IpoananizyBaTu BILUTUB JOOABOK Ha KUTTEAISUIBHICTh OPTaHI3MY;

3. TlobynyBaT Mojenb BIUIMBIB JOOABOK HAa OpraHi3M JIIOJMHM Ha OCHOBI TEOPETHYHHUX 1
EKCIIEPUMEHTAIbHUX JTAaHUX.

Objective. OO0'ekTOM IOCTIKEHHS BHCTYIAIOTh JWHAMIYHI TOKAa3HUKH TPAaBHOI CHCTEMH
oprauizmy. [IpenMeTomM TOCTIKEHHS € METOH 1 3ac00 MOICITIOBaHHS ()YHKIIIOHYBAaHHSI TPABHOT CHCTEMHU
M1 JIEF0 PI3HOTO BUIY XapYOBHUX T0OABOK.

Materials and methods. Meroau mocmijkeHHs MOOYJIOBaHI Ha OCHOBI CHCTEMHOT'O aHaNi3y,

METO/1iB 0OYMCIIOBATBHOT MATEMATHUKH 1 AMHAMIYHOTO MOJIETIOBaHHS (PpaKTaIbHOI PO3MIPHOCTI.
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Pe3ynbraToMm ekcrniepuMeHTaNIbHUX JOCHIKEHb € T00YI0Ba MO/Ieli ITOBEAIHKH TPABHOT CUCTEMH, 1l

peaxirii Ha pi3Hi Xap4yoBi J00aBKU (POCIMHHOTO a00 MITYYHOTO MOXOMHKCHHS ).

Jlnst BUBUEHHS 3MiHU (DJIOPU TPaBHOI CUCTEMH, HEOOX1THO BUBYCHHS CKJIaTy T0OABOK.

3riiHO JiTEpaTypHOIO aHaNli3y BCTAaHOBJICHO, IO ICHYE PI3HUIA MK XapUYOBUMH Ta O10JIOTTYHHUMHU
n00aBKaMH.

Xap4oBi 100aBKH, XIMIYHI PEYOBHHH, 0 JJOJIAFOTHCS 0 XapUOBUX MPOAYKTIB 3 METOIO MOJIIIMIIATH
CMaK, TJBUIIUTH TOKUBHY IIHHICTh 200 3amo0irTy NCyBaHHIO TPOAYKTY. MokHa BUIIIUTH 11 Benmukux
rpyn 100aBOK: MOXHBHI J0O0aBKM (TIPUPOJIHI KOMIIOHEHTH iXki); M00aBKHM, IO 30€piraioTh CBIKICTH;
n00aBKM, WO TOJETIIYIOTh MEePepoOKy ab0 BUTOTOBJICHHS, KOHCEPBAHTH, IPUIPABH;, OapBHHKWU;
VIIITBHIOBAYl (TEKCTYpaHTH); MiJICOJIOKYBayl; HAMOBHIOBaui; 00aBKH, IO JO3BOJSIOTH 3HHU3UTH
KaJIOPIMHICTD 1K1, 1 1HIII.

bionoriuHo akTHBHI 100AaBKHM CKIIAJAIOTHCS 3 €KCTPAKTIB PI3HUX POCIHH, cami Mo cobi sKi MaloTh
NO3UTHUBHUH BIUIMB Ha TEBHI CUCTEMHU OpraHizMy. TWM HI MEHII €KCTPaKTH HE MICTSThb BCi €EMEHTH
HEOOX1/IH1 [Tl HOPMAJIbHOT JKUTTEAISUIBHOCTI opraHizmy. Takox BAJl iHOAI MOXYTh MICTUTH HEOOXiIHi
opraniamy Bitaminu. Cknang BAJ[ 3anexuth Big KiIacy BKHMBAHOCTI JJsi TEBHOTO Oprany abo
(GYHKIIIOHATTBHOI CUCTEMH OpraHi3My.

Jlist ipoBeAcHHSI eKCIIEpUMEHTY B sikocTi bAJl Oynmm mociipKeH1 mpemapaTH, SKHWA IPOTIOHYE
cyJacHu# (apMalieBTUYHHIA PUHOK, 30Kpema npemnapata «Dr. Nona ».

Jlnst BUBYEHHSI BIUIMBY XapuOBHUX J00aBOK OYyB MOCHIPKEHUN HOPMAalbHUN NOOOBHH pallioH IS
CTYJEHTIB, JaHUH PallioH 3aMiHEHUI OyB MPOAYKTaMH, SIKI IPOMOHYE CydacHA Xap4yoBa IPOMHUCIIOBICTb.

Hwxue HaBomuThCs TaOMUIST HAWOLIBII MIKIIJIUBUX XapuyoBux 100aBok E. V Tabmuii HaBIpoTH
MO3HAYEHHA XapuoBoi Ao0aBku E 3a3HaueHO XapakTep i1 MIKIUIMBOTO BIUIMBY BiJMOBIAHO 10 3a3HAYEHUX

Hi)l Ta6J'II/II_ICIO YMOBHUMH IMO3HAYCHHIMMU.

Taomums 1
Tabmuus WKIATUBUX XapuoBUX J00aBoK E
E150 IT E404 O!
E171 I1 E461 PX
E211 P E620 O!

VYMOBHI [TO3HAYEHHS IIKIUIMBUX BIUIUBIB JOOABOK:
O! - gHeOe3meyuuit
P - pakooGpa3yronum

X - XOJIECTEpUH
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IT - mino3pinuit

[Tpu moOymoBi MaTeMaTUYHOI MOJIEINI BIUIMBY JOOABOK Ha OpPraHi3M OyB MPOBEICHUNM CHCTEMHHM
MOPQOJIOTIYHHH 1 PYHKITIOHATBHUI aHaIi3 TPABHOI CHCTEMH.
Bynytoun maremMaTHuHy MOZENb BU3HAYUMO JIESKi TapamMeTpu. Y TpaBieHHI OepyTh y4dacTb JAesKi
(bi310JI0T1YHI CUCTEMH, MPEICTABUMO X K KOPTEX A
A ={al,a2,..., ai}, @
Je ail - QyHKIIOHAJIbHI CUCTEMHU OPraHi3My, sKi OepyTh y4acTh B TpaBJICHHI (ITOpOXXHUHA pOTAa,
NUTYHOK 1 T.J1.),1=1, ... n.
Koxna ¢yHKIIIOHaTBbHA CHCTEMa MPEACTABICHA PSJAOM IMiJCUCTEM (3aJ103), TPEACTaBUMO IX
KopTexeM B:
B = {bl, b2,..., bj}, (2)
nej=1,.. m- psnmiacucrteM QyHKI[IOHATEHUX CUCTEM TPABJICHHS.
Koxxna Taka cucrema abo BupoOiisie ab0 TOTJIMHAE PN XIMIYHUX €JIEMEHTIB, MaHUU Pl
IpeCTaBIsiETbes CyKynHicTo C:
C={cl,c2,...,cq}, (3)
neq=1,...,1L
Best Taka CyKyITHICTh €JI€MEHTIB CKJIAIA€ThCS 3 THX, IO HAMIWNUMM (CX) 1 THX, 0 mnum (cy) 3
oprasismy, To0TO .:
cq=cx +cy. (4)
Jnst mepeBipkrd poOOTH BCiX TPaBHUX CHUCTEM, MPH MOJIETIOBaHHI HEOOXITHO BUKOPHUCTOBYBATH

KOH'FOHKTOPHYIO (DYHKIIIIO:
R= Ty 1),z (5)

JIe 1 - BIICOTOK 3QJIMIITUJINCS B TIJCUCTEMI XIMIYHUX €JIEMEHTIB,;

Y - BIICOTOK 3QJIMIIWIN MIJCUCTEMY XIMIYHUX €JIEMEHTIB;

R - ¢pynkuionan, 1o onucye poOOTy TpaBJIeHHS.

Tum Hi1 MeHII MoJenb (5) He BigoOpaxae MoBHICTIO MeTa poOoTH. HeoOxi1HO BBECTH KOMIIOHEHTH,
AK1 BimoOpaxanu O XapakTep DKi, KaJOpIiMHICTb, peXUM XapyyBaHHS, TEOpil0 XapuyBaHHs (OanaHC
Xap4YOBUX PEUOBMH: HYTPIEHTIB - JKUTTEBO BaXKJIMBI PEUOBMHM 1 OalaCTHUX - HEXapyoBi, SKI BiTIrparoTh

TaKOX BOXXJIMBY POJIb B TpaBjieHH1). HacTynHMi1 MatoHOK BijoOpakae BUILIECKa3aHe.
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________________________ »
TopuHa (opraHizm) ! ——]  TeopiaxapuyBaHha |

B — e s 1
- KanopiiHicTb
.
T ; PexnM XapUyBaHHs

¥
meTaboniam

Puc. 1. Cucremuuii anamni3 Teopii xapuyBaHHS

Mogenb (5) 3MIHUTH CBili BUIJISA 32 PAXyHOK IOSBU KOMIIOHEHTIB, IIO BiJOMBAIOTh PEXUM

Xap4yBaHHS 1 KaJOPiHHICTh TKi, TOOTO:

R=kd ] 10-yyc, 15 ¢ 6

JIe N - BpaXOBY€E PEXKUM XapuyBaHHS.

HeoOxiqHO BBeCTH JESIKUN KOMIIOHCHT, KW Oyae BKa3yBaTH HA HOPMAJIbHY POOOTY TpaBHOI
CUCTEMH B IIJIOMY. 3 1HIIOTO 00Ky KOMIOHEHT Mojeni (6) cq Oyne ckiagaTics 3 CyMH HYTpieHTIB (nu) 1
OamactHux pedoBuH (bth).

Taxk siK O1[iHI0OEMO pOOOTY BCi€l TPAaBHOT CUCTEMH, TO HEOOX1THO BBECTH KBAHTOP CHUTHHOCTI. Takum
4yuHOM, (opMyia (6) HaOyne BUTIISATY:

R = kd, VHG(,‘,_?}%_ b =2, ( 7)

ne Z - mapameTp, KU BKa3ye Ha HOpMaJibHe (DYHKI[IOHYBaHHS TPABHOI CUCTEMHU;

1M, Y, €q - BPaXOBYIOTb CyMy OaJlaCTHUX PEUOBHH 1 HYTPIEHTIB.

JliarHoCcTyBaHHS MOXKHa 3/1MCHIOBaTH 10 JUHAMIYHOI MOJE, BUKOPUCTOBYIOUM ITOHSTTS
(dpakramis.

Oprasi3Mm (B JaHOMY BHUIAJIKy, TpaBHA CUCTEMA) SIBJIsI€ COO0I0 (PYHKIIIOHAIBHI TPaBHI CUCTEMHU - B.
Hina «dabpuka» TpaBHOi cuctemu - R. JliarHocTyroun XiMiYHMM MeTaOoJi3M OKpeMoi CHUCTEMH, MU
JIarHOCTY€EMO BECh OpraHi3M

TakuMm 4MHOM, JaHy MOJIeNIb MOXKHA 3aCTOCOBYBATH B aBTOMAaTH30BAHUX CHUCTEMaxX MOCTaHOBKU
niarHody, mnomyky pimeHHs. Ilpu oMy HEOOXiTHO BpaxOBYBAaTH aHTPONOMETPUYHI IOKA3HUKHU

opraHi3my: 3piCT, Bara, a TakKOX BIK 1 CTaTh.

Conclusions. 1. BuueHo kimacudikamito i ckiaja xXap4yoBHX i 0i0100aBOK 3aCTOCOBYBaHUX Y

cydacHiif xap4oBiii mpomMuciioBocTi. IlokazaHo, 1110 cCy4acHU pUHOK Xap4oBO1 MPOMHCIOBOCTI MPOTIOHYE
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CTHOXXHMBAYEeBl BEIUYE3HUN TEpellik TOBapiB, IO MICTATHh XapuoBi 100aBKH, sIKi B psAAl KpaiH MaiOTh

3a00poHY.

2. TlpoBemeHo cucTeMHHMH 1 MaTeMaTHYHU aHami3 (YHKIIOHYBAaHHS CHCTEMH TpPaBIICHHS.
[IpoBeneno MonentoBaHHS 3MiHM (YHKIIOHYBAaHHS CHUCTEMH TPABJICHHS IMpPHU CHOXXUBAHHI HYTPIEHTIB 1
0aJ1acTOBUX PEUYOBHH JIFOJIUHOIO.

3. [IpoBeneHo anaii3 3MiHU (YHKIIOHYBaHHS TPAaBHOI CUCTEMH OPTaHi3My Ha OCHOBI OTPHUMAaHOI
MOJIEJIi TIPY CIIOXKMBAHHI JTFOJIMHOIO XapuoBHUX 1 610- 100aBoK. [loka3aHo HEraTUBHUN BIUIUB JI00aBOK, IIPH
IIbOMY 3MIHIOIOTBCS i TOKa3HUKU MaTeMaTUYHOI MOJIei, 1110, Y CBOIO YepTy, Bene A0 AMCHYHKIIIT TpaBHOI
CHCTEMH OpraHi3my.
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