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YCTAHOBJIEHUE ®OPMVYJIbl OPTAHUYECKOI'O BEIIIECTBA
AJITEBPAMYECKHUM CIIOCOBOM

©Apcmanoexosa H. b., ORCID: 0000-0002-1644-2941, SPIN-xo00: 1448-4305,
Kano. neo. nayx, Kanan-Abaockuil cocyoapcmeennuiil yuugepcumem um.b. Ocmonosa,

2. JKanan-A6ao, Keipevizcman, arstanbekovan@mail.ru

DETERMINATION OF THE FORMYLA
OF AN ORGANIC SUBSTANCE BY THE ALGEBRAIC METHOD

©Arstanbekova N., ORCID: 0000-0002-1644-2941, SPIN-xo0. 1448-4305, Ph.D.,
Jalal-Abad State University named after B.Osmonov,
Jalal-Abad, Kyrgyzstan, arstanbekovan@mail.ru

Aunomayus. 3HaHUS OO0 OpPraHMYECKHUX BEIIECTBAX IO3BOJISIIOT MOHATH HMX CTPOCHHE,
XUMHUYECKHE CBOMCTBa U peakiuu OJHUM U3 OCHOBHBIX 33JaHUM, C KOTOPHIMH CTaJIKHBAIOTCS
ydamecs: B 00JIaCTH OpraHUYeCKON XUMUH, SBISETCS BBIBOI ()OPMYITBI OPTaHUYECKOTO BEIIECTBA.
OrtoT mpouecc TpeOyeT yMEHMsI aHaJIM3MPOBAaTh COCTAB BEIIECTBA, MCIIOIbL30BaTb XHMUYECKHE
JaHHBIE M MPUMEHITh MaTeMaTUYECKHUE METONbI ISl HaXOXKICHHUS MOJIEKYIsipHOU ¢dopmynbl. B
JAHHOW CTaThbe MBI PACCMOTPHUM HECKOJIIBKO THUIOB 33/Ja4 Ha BBIBOA (DOPMYIbl OpPraHUYECKOro
BELIECTBA C UCII0JIb30BaHUEM aJIre0panuecKoro MeTo/1a.

Abstract. Knowledge about organic substances allows us to understand their structure,
chemical properties and reactions. One of the main tasks that students face in the field of organic
chemistry is derivation of the formula of an organic substance. This process requires the ability to
analyze the composition of a substance, use chemical data, and apply mathematical methods to find
the molecular formula. In this article we will look at several types of problems for deriving the
formula of an organic substance using the algebraic method.

Kntouesvie cnosa: opraHMuecKre BeElIECTBA, BBIBOA (OPMYI, OTHOCHTENbHAs TMJIOTHOCTD,
MaccoBas J0JIs, JEMEHTHBI COCTaB BELIECTBA, MPOAYKTHI CropaHHs, aareOpanyeckuil crnocod
pelIeHus.

Keywords: organic substances, derivation of formulas, relative density, mass fraction,
elemental composition of a substance, combustion products, algebraic method of solution.

Pemenne XxuMHuecKHx 3aJa4 B OPraHUYECKOW XMMHH, OCOOCHHO 3a/iadya BbIBOAA (HOpMYI
OPraHMYEeCKUX COCAUHEHUMN, UMEET YpE3BbIYaiHO BaKHOE 3HAUCHUE KAaK B TEOPETUUYECKOM, TaK U B
MPAKTHYECKOW XWMHUHU. YMEHHE MPAaBUIBHO YCTAaHABIMBATh (HOPMYJbl OpPTaHMYECKHX BEIIECTB
SIBJISICTCST OCHOBOW JUIsI NMallbHEWINIMX WCCIICOBAaHUN M Ppa3pabOTKM HOBBIX COCAMHEHHH C
3aJJaHHBIMHA CBOMCTBAMH.

Pemienne xummuyeckod 3aJaud OCHOBAaHO HA IPUMEHEHHMHM MaTeMaTWYeCKUX 3HaHuW. be3
3HAHUW MaTeMaTHK{ HEBO3MOXKHO PEUIUTh HU OJHY XMMHUYECKYIO 3a7a4y, 00sS3aTeIbHO TPEOyIOTCS
MaremMaruJeckue 3HaHus [6-8].

Tun auyensuu CC: Attribution 4.0 International (CC BY 4.0) 12
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YcraHoBienne QOpMyNbl OPraHUYECKOTO BEIECTBA airedpandeckuM METOJOM — 3TO
MOAXOM, NpPU KOTOPOM HA OCHOBE HMEIOIIUXCA OSKCIEPUMEHTAIBHBIX JaHHBIX (HampuMmep,
3JIEMEHTHOTO COCTaBa, MAacChl MOJIEKYJ, CTPYKTYPHBIX XapaKTEPUCTUK) CTPOMUTCS XUMHUYECKas
¢dopmyna BemecTBa. ITOT METOJ HMPEAINOIATaeT MCIOIb30BAHNE aHATTUTUYECKUX CHUCTEM, KOTOpPbIE
MO3BOJISIOT HAUTH MOJIEKYJISIPHYIO (DOPMYITy BEILIECTBA.

3anaun Ha ycTaHOBJEHHE (POPMYJIbl OPTaHUYECKOTO BEIIECTBA MOTYT OBITh KaK MPOCTBIMU,
TaK M JOCTAaTOYHO CJIOKHBIMH, TPEOYIOIMMH 3HAHHMS XMMUYECKHX MPHHLHUIOB, TAKMX KAaK 3aKOH
COXPaHEHUsl MAacChl, a TAK)KE YMEHMs pellaTb CUCTEMbl YpaBHEHUI, OCHOBAaHHBIE HA MPOLIEHTHOM
COCTaBE€ 2JIEMEHTOB. YMEHHUE pellarh TaKUe 3a7add [MOMOraeT y4allluMCs Pa3BUTh aHAJIUTHYECKOE
MBIIIJICHUE U TIIYOXKe MOHSATh XUMUYECKYIO CTPYKTYPY OPTaHUYECKUX COSAMHEHUN.

B nponecce BriBOga (popMynbl OpraHMYECKOTO BEIIECTBA, BAYKHO YUUTHIBATH CIEAYIOIINE
MPUHIUIIBL:

1) AHamu3upoBaTh AOCTYIHBIC JaHHbBIC U ONPEICIUTh HEM3BECTHBIC BETMYHMHBI.

2) IlpuMeHATh CHUCTEMATUYECKUH TMOAXOA W HCIONb30BaTh 3aKOHBI OPraHUYECKON XUMUH,
YTOOBI YCTAaHOBUTH CBSI3U U CTPYKTYPY MOJIEKYIIBI.

3) IlpoBepsiTh pe3yabTarbl M TMPOBOJAMTH BEPUDUKALMUIO, WCIOIb3YS JOMOIHUTEIbHBIC
9KCIIEPUMEHTAJIbHBIE JAHHBIE U XUMUYECKHUE PEaKIUU.

Llenpto wuccienoBaHus SBISETCS yCTaHOBJIEHHE (OPMYNIBI OpPraHMYECKOro BEIIeCTBA C
IIOMOIIbIO AJIreOpanvyecKkoro MeTo/a.

Mamepuanvt u memoovt ucciedosaHus.
B xoze viccneroBanus ObUIH UCIIONB30BaHbBI: TEOPETHYECKUI aHAIM3 HAYYHOM, METOIUYECKON
U y4eOHOW JmTeparypbl MO MNpPOOJIEME WCCIICMOBAHUS, AIreOpPandecKuii METOH PEIICHUS
XUMHYECKHUX 3a7ad [1-5].

Pesynomamul uccneoosanus u ux oocysxcoenue

PaccMOTpUM HECKOJNIBKO THIIOB pEIIeHHWS 3ajJad Ha BBIBOL (OPMYIT OPraHUYECKHX
COCMHEHUH, KOTOPBIE SIBISIOTCS BXKHBIM TAllOM B M3YYE€HUH OPTraHMYECKOH XMMHUHU. DTH 3a7a4d
MIOMOTAIOT Y4YaIllUMCs HE TOJBKO TOHSATh IMPHHLMIBI HOCTPOEHUS MOJIEKYlI, HO M pa3BUTh
aHAJTUTUYECKUE CTIOCOOHOCTH, HEOOXOAMMBIE [T pelIeHHs 0oJiee CI0KHBIX XUMUYECKHUX MpolIieM.
PaccMoTpuM OCHOBHBIE METONBI, KOTOpPBIE MOTYT OBITh HCIIOJNB30BaHBI ISl BBIBOZIA (HOPMYIT
OpPTaHUYECKHX BEIIECTB.

Aneopumm 1. Haxodxcoenue MONEKYIAPHOU opMYTbl 2a3000pA3HO20 8eujecmed Ha OCHOBAHUU
€20 OMHOCUMENbHOU NIOMHOCHIU.

OmHocumenvHas niomMHOCMb 2a3a — 3TO BEIWYHMHA, KOTOpPasl MOKA3bIBACT, BO CKOJIBKO pa3
Macca OJIHOTo oObeMa JaHHOTO Tra3a 0oJjbllle Macchl OAHOrO 0ObeMa BOAOPOAA MPH OJMHAKOBBIX
YCJIOBUSAX TEMIEPATyphl U AABICHHUS.

Jlist HaXOXKJEeHHsT MOJIEKYISApHON (OpMyINbl ra3000pa3HOrO BeIIeCTBA Ha OCHOBAaHUHM €ro
OTHOCUTEJIbHOM TUIOTHOCTH HYXHO BBIITOJHHUTD CIEAYIOIINE IIaru:

. D=M/M
Hcnons3oBarh (I)OpMyJ'Iy I OTHOCHUTCIBbHOHM IIJIOTHOCTH! x, rme D —

M
OTHOCHUTCIIbHAs IINIOTHOCTH TI'asa, M — MOJICKYJISIpHAasd Macca BCHICCTBA, Hy MOJICKYJIApHad

Macca Bozioposa (2 r/Moib). M3 momy4yeHHOro 3HaueHHUs] MOJIEKYJISIPHON Macchl MOKHO BBIUYUCIIUTH
MOJIEKYJISIpHYIO (hopMyiTy, 3Hasl, KaKOe BEIECTBO aHAIU3UpyeTcs [5].

3aoaua Nel. HexkoTopblil yIiIeBOIOPOJ, OTHOCSIIMICS K TOMOJOTHYECKOMY PSIY aJKUHOB,
HMMeEeT TJIOTHOCTH MapoB 0 BOAOPO.Y, paBHYyIo 20. BeiBenure popmyny yrineBogopona.

Jano: Dy, = 20 Haiitu: CyHono -?

Tun auyensuu CC: Attribution 4.0 International (CC BY 4.0) 13
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Pewenue: 1) TII0THOCT, TApOB YINIEBOAOPOAA IO BOAOPOAY OMNPEACIACT OTHOIICHHE
MOJICKYJISIPHOM MacChl YITICBOAOPOa K MOJICKYIIPHOM Macce BOJOopoIa:
M{CpHop_o)

Dy =

-3 s | H.

o M(C,H,, _.)=Dy -M
2) U3 stoii dopmynbl MOJSpHAas Macca HEU3BECTHOIO aJIKMHA: (CaHap-) Hy, H; =

20-2r/mons= 40r/mMoinb, TOrAA:

3) CnHzn-z =40

12n+2n-2 =40

14n=42; n=3

Tak kak n=3, TO MOJEKyna YIIEBOAOPOAA COMEPKUT 3 atoma yriepona. [lomcraBusiem 310
3HaueHue B 001y hopmyny ankuHoB CnNHa,.» 1 momyunm: CsHy

Omeem: @opmyna yrieBogopoga — CsHs. 3OTo — mponwH, OAWMH M3  YICHOB
TOMOJIOTHYECKOTO Psijia AIKHHOB.

Aneopumm 2. HaxoxeHue MOJEKYISPHON (HOpMYIIBI BEIIECTBa B Ta3000pa3HOM COCTOSTHUHU
IO €r0 AIIEMEHTHOMY cocTaBy. J{Jis pelieHus 3Toil 3a1a4u HeoOX0UMO:

1) OnpeaenuTh MPOLEHTHOE COACPKAHNE KaKI0T0 3JIEMEHTa B BEIIECTBE.

2) IlepeBecTr MPOIICHTHOE COACPIKAHUE B KOJTMUYECTBO MOJICH KaXI0TO AJICMCHTA.

3) Paccuntarh COOTHOIICHHE MOJICH 3JIEMEHTOB, YTO MIPUBEACT K HAXOKICHHIO SMITUPUUECKON
bopMyIblL.

4) Vcnionb3ys AaHHbIE O MOJICKY/SIPHON Macce BEIeCTBa, HATH MOJIEKYISPHYIO (DOPMYITY.

Pemmast 3a1aun 110 HAXOXKICHUIO MOJICKYJISIPHON (POPMYITBI Ta3000pa3HOTO BEIIECTBA, CISAYET
MCIIOJIb30BaTh (POPMyITy pacdera MacCOBOH JIOJIM DJIEMEHTA B BEIIIECTBE:

n-Ar (X) _ w(X)-m(semectso)

m(eemecTeo) (1) m= Ar (X)

w(X) = (2)

3aoaua Ne2. BbiBeCTH MOJEKYISIpHYIO (QOpMYyTy  XJOPHIPOU3BOAHOTO  MPEACIBHOTO
YIJIEBOJIOPO/Ia ¢ MaccoBoi goseit xiopa 89,9% u yrnepona 10,1%. OTHOcUTENbHAS MOJICKYIISIpHAS
Macca 3Toro coeuHenus 237.

Hano: o(Cl) = 89,9%=0,899; »(C)=10,1% = 0,101; Mr(C,Cly) =237

Haiimu: C,Cly -?

Pewenue:1) 3Has SMEMEHTHBIH COCTaB BelecTBa, coctaBuM ero Gopmyny CxCly, o603HaumB
OyKBaMH X, Y UYHCIIO aTOMOB KaXJI0T0 3JIEMEHTA.

2) Inst HaxXoXKACHUS X, Y Hcnonb3yeM Gopmyiy (2):

0,899.237
n=————=6; x= 6
35,5
0,101-237
n=————=214; };r = 2
12

3) Monekynspraas popmyia BemectBa — CoClg — eexcaxnopaman C,Clg

3aoaua Ne3. Onpenenutb GpopMyny amkaHa, MaccoBasi JAOJS BOAOPOAA B KOTOPOM COCTAISIET
18 %.

Jano: o (H)=18% Haiimu.: CyHane -?
Pewenue: Obmas popmyna ankanoB ChHzp+2. CocTaBUM MpOTIOPIIKIO:
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2n+2 18,18
12n 81,81
81,81(2n+ 2) = 12n-18,18
163,62n + 163,62 — 218,16n =0
—54,54n = —163,62 (—1)
54,54n = 163,62
n=3

Otkyna n=3. CieaoBarenbHO, UCKOMBIN yriieBogopoa — 310 npomaH CsHg.
3aoaua Ned. YcraHOBUTE BO3MOXHYIO (OPMYIy aMHUHA, €CIM IO pe3y/ibraraMm aHaliu3a
MaccoBas Jois yriaepona — 77,42%, Bogopoga — 7,53%, azora cocrasiuser 15,05%,
Hano: o (N)=15,05% ; o (C)=77,42 % ; ® (H)=7,53% Haiimu: CxHyN, -?
Pewenue: JIns peuienns 1aHHOM 3a1aul puMeM Maccy Beniectsa 3a 100 .
m (anemenTa)

w(3nemenra) = ——— -100%
m(Bemecreo)
w(3nemenTa) m(Bemectro)
mi(anemenTa) =
100%
77,420 - 100r
m(C)=——— —  =7742r
100%
7,53% - 100r
m(H) = ——— = 753r
100%
15,05% - 100r
m(N)=—""""_"" = 1505¢
100%

Toraa m (N) =15,05; m (C) =77,42; m (H) =7,53.
Haiinem koimyecTBa Ka)k10ro BEIIECTBA.

¥ ¥ r

3
n(C)= =753%n(N) =

=6,45n (H)=

= 1,075;

Odopmum pemienne 3aaaun B Buje TaOmuisr 1.

. Taomuma 1
OJIEMEHTHBIM COCTAB OPTAHUYECKOI'O COEAMHEHM A
Xumuueckuil snemenm w (%) M () MOb n
C 77,42 77,42 6,45 6
H 7,53 7,53 7,53 7
N 15,05 15,05 1,07 1
> 100 100

PezynbTarhl pacueToB Mokas3bIBaloT, uTo (popmyna nannoro coenuHeus CeHz N. CeHsNH; —

9TO aHWJIMH WX (EHUIIAMHH.
Aneopumm 3. PemreHne pacdeTHBIX 3a/1ad4 Ha BBIBOJ] MOJICKYJISIPHOW (hOPMYJIBI BEIIECTBA IO

Macce (00beMy) MPOAYKTOB CTOpaHHs. AJTOPUTM pelIeHHs] MOAOOHBIX 3aJaHMW 3aKJII0YaeTCsl B
CIIEAYIOIIEM:

1) Omnpeaensiem o00my:0 (GOPMYIy TOMOJOTHYECKOTO psaa, K KOTOPOMY OTHOCHTCS
COEIMHEHHE.

2) 3anuchIBaeM pPEaKIMIO UCCIEAYEMOro BELIECTBA C pEareHTOM.

3) Ilo macce (MM KOHEYHOTO MPOIYKTA) HAXOIUM €r0 KOJINYECTBO.

4) 1o xonuyecTBY WM JIeJIaeM BbIBOJ O KOJIMYECTBE.
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5) 3Has Maccy U ero KOJM4eCTBO , PACCUUTHIBAEM MOJIIPHYIO MacCy UCCIIEyeMOro BEIlleCTRa.

6) Ilo wmomspHOi Macce u oOmed QopmMyae TOMOJOTHYECKOTO psjia OIpeaeseM
MOJIEKYJISIPHYIO (DOPMYITY.

7) Kpome 3toro TpedyeTcst Takke ONpeeNIuTh BOSMOXKHBIE CTPYKTYpPHBIE (POPMYIIBI BEIIECTB,
KOTOpbIE OTBEYAIOT YCTAHOBJICHHON MoJekysipHOi (opmyrne. O6mue GopmMylbl TOMOIOTHYECKUX
pAIOB TpencTaBiieHbl B Tabnwuie 2.

Tabnuma 2
OBIUIME ®OPMVYJILI TOMOJIOTUYECKHUX PA10B
Tomonocuueckuii psio Obwas gpopmyna Monexynapuas

macca
AJKaHbI CiHanez 14n+2
AJKeHbI CyH>, 14n
AJKUHBI CiHono 14n-2
Jnensl CiHono 14n-2
LukmoankaHbl CyH>, 14n
Apensl CiHons 14n-6
MomHoranoreHaaKkaHbl CiHon1 X 14n+1+My
JlurajgoreHankaHbl CiH,n X5 14n+2+M,
[IpenenpHBIE OTHOATOMHBIC CITUPTHI CyH2041OH mmu C,H,0400 14n+18
AJbaeruasl CyH50+1COH nnu C,H,,0 14n+16
[IpenenbpHBIC OAHOOCHOBHBIC KAPOOHOBBIC KHCIIOTHI CiH2,+1COOH umu C,H»,0, 14n+32
[Ipocteie 3¢upbl CiH220 14n+18
[lepBuuHBIE aMUHBI CiHani1 NH, s CHonis N 14n+17
AMUHOKHCIIOTBI NH,C,H,,COOH 14n+61
TpexaTOMHBIN CLIUPT CnHone1 (OH)3 wmu CyHzns205 14n+50
CnoxHbIC 3QUPHI CnH2,05 14n+32

3amaud Ha BBIBOJ MOJIEKYISApHOW (OpMYNIBI MO MPOAYKTaM CrOpaHHsl YacTO CBSI3aHBI C
OTIPENICTICHUEM MACChl YIJIEKHCIIOTO Ta3a W BOJBI, BBIACISIONIUXCS MPU TOPEHUH OPraHUYECKOTO
Berectna. /s atoro:

1) Hcnons3ytoTcsl JaHHBIE O MAacce YITIEKHCIOro ra3a M BOJbI, 00OPa3yIOIIUXCS B PEaKIHH
CropaHusi. JTH JaHHbIE TIOMOTAIOT HaM IMOHSTh, CKOJIBKO YITIEpoaa W BOAOPOAA COMCPIKUTCS B
HCCJIETyEMOM BELIECTBE, MOCKOIbKY YINIEKUCIBIA T'a3 COCTOUT M3 YITIepoJa U KUCIopoJa, a BoAa —
13 BOJIOPO/ia ¥ KUCIIOPO/A.

2) TIpuMeHSIOTCS 3aKOHBI COXPAHEHUS MAcChl U XMMHYECKOTO COCTaBa. 3aKOH COXPaHCHHUS
Macchl (Macca peareHTOB paBHA Macce MPOAYKTOB PEaKIMK) MO3BOJSET BBIYUCIUTH KOIUYECTBO
AIIEMEHTOB, 00pa3yloMMXCS B peakuuu. Ba)kHO NMOMHHUTH, YTO MPU CrOPaHUU OPraHHMUYECKHX
BEIIECTB YITIEPOJ MOTHOCTHIO MepexonuT B yriiekucibii ra3 (CO2), a Bogopoa — B Boay (H:20).

3aoaua Ne5. Tlpu cropaHUM HEW3BECTHOTO OPTaHMYECKOTO BeliecTBaM Maccoil 4,6 T B
n30BITKE KUCIOpOoAa 00pa3oBanoch 8,8 T yriiekucnoro ra3a u 5,4 r Boabl. Onpeenure BO3MOXKHYIO
(dhopmyIy BeiecTBa, €CJIu U3BECTHO, YTO OHO SIBJISIETCSI TPOCTHIM d(UPOM.

Jano: m(opr.B-Bo)=4,6T; m(CO,) =8,8r; m(H,0) =5,4 .

Hatimu: CyHzn420 -?

Pewenue: 1) Halinem KoJIM4YeCTBO YITIEKKCIIOTO ra3a:

m 8,8r
n(Co,)=—=

=— = 0,2M0aB
M  44r/mons
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2) Tak kak B omuo#t mojekyine CO, OaMH aroM yriiepojaa, TO KOJIMYECTBO YINIEPOIA TOXKE
pano 0,2 mosb. Macca yriuepoaa pasaa m(C) = n-M = 0,2 monb-12r/mons=2,4 1.
3) Haiinem KOIHM4eCTBO BOJIBI:

5,4
n(H,0) = g -

= — = 0,3Mo0JE
M 18r/mMoaw

4) Tak Kak B OJHOW MOJICKYJE BOJBI [[Ba aroMa BOIOPOJa, TO KOJIMYECTBO BOJOPOIA PAaBHO
0,4Mo11B.

Macca Bonopozaa pagaa: m(H) = n-M=0,6mom5b-1 r/Mm01p=0,6 T.

5) Paccuntaem cymmapHyro maccy Bogopoaa u yrepoaa: m(C) + m(H)=2,4+0,6 =3 r.

6) Mcxoas u3 TOro, 4To Macca BelecTBa paBHa 4,6 T Ha KUCIOPO mpuxoauTcs: M(op.B-Bo) —
m(C+H) =4,6r-3r=1,6r.

o 1,60
7) Temneps HaiieM KOJUYECTBO KHCIoposa: () =

Z=—"_=0,1lMo0ab
M 16r fmoae
8) Monyuennsie cootnomenus Bemects: N(C): n(H): n(0)=0,2 : 0,6 : 0,1.

9) CnenosarenbHo npocreiiias popmyia BemectBa: C,HgO, To ecTh mumetumddup.

3axnrouenue
Pemenne 3ama4 Ha BBIBOJ (POPMYJST OPraHUYECKUX COCTUHEHHH TPeOyeT HABBIKOB Pa0OTHI C
XUMUYECKHUMH PEaKIUsIMHA M MaTeMaTHYCCKUMH BBIYUCICHUSMHU. 3HAHME METOJIOB, TAKUX Kak
WCIIOJIb30BaHME OTHOCHTEIBHOM IIJIOTHOCTH, DJIEMEHTHOTO COCTaBa WJIM MPOAYKTOB CrOpaHWUs,
MO3BOJISICT TOYHO ONPEACTUTH MOJICKYIIPHBIC (DOPMYITBI BEIISCTB U ITy0)Ke TOHSITH UX CTPYKTYPY U
CBOMCTBA. DTH 33J1auyl SIBJISIFOTCS] BAYKHBIM ATAIIOM B U3yYECHUW OPTraHUYECCKON XUMHUH U Pa3BUBAIOT
AHAIMTUYCCKUE CIIOCOOHOCTH, HEOOXOIUMBIC JIJIS PEIICHHS 00JIee CIOKHBIX XUMHUYCCKHUX ITPOOJIEM.
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DISTRIBUTION AREAS, MORPHOECOLOGY AND PROSPECTS FOR USE
OF SOME SPECIES OF THE GENUS Allium L. (AZERBAIJAN)
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APEAJI PACTIPOCTPAHEHHSI, MOP®OKOJIOT Msl ¥ IIEPCIIEKTHBBI
HCMOJBL30BAHISI HEKOTOPBIX BUIOB POJA Allium L. (ABEPBAVITKAH)

©IypoanosaJl. 3., ORCID: 0009-0003-4572-7123, xano. buon. Hayx,
A3zepbatiodcanckull 20cyo0apcmeeHtblil a2papHulil YHUsepcumen,
2. Ismooica, Azepoaiioscan, lala.qurbanova78@list.ru

Abstract The article provides information on the geographical distribution of some wild
species of the genus Allium L. distributed in the flora of Azerbaijan, as well as a detailed
morphological analysis of their vegetative and generative organs. As a result of the ecological
analysis, it was determined that the studied species are cryptophytes and most of them are
distributed in the middle mountainous zone. In addition, considering that the wild species of the
genus Allium L. we have selected have a great bioresource value, information about perspective of
their use is also reflected in the article.

Annomayus. TIpuBomsTCS CBEICHHS O TreorpauyeckoM pacHpOCTPAaHEHHH HEKOTOPBIX
aukopacTymux BuaoB poxa Allium L., mmpoko pacmpoctpaneHHbix Bo (iiope AsepOaiimkana.
JlaeTcss moapoOHBI MOP(OIOTHUSCKHi aHAIN3 WX BETETaTUBHBIX M T€HEPATHBHBIX OpPraHoB. B
pe3yabTare  JKOJIOTHYECKOr0  aHaju3a yCTAaHOBIEHO, 4YTO M3YYEHHBIE BHUJABI  SIBISIOTCS
KpunTohuUTaMd W OOJNBIIMHCTBO M3 HHUX PACHPOCTPAaHEHBI B CpeOHEropHod 30He. Kpome Toro,
naukopactymue Buiasl poma Allium L. umeror Ooinblnyio OHOpECYpCHYH0 HEHHOCTh. OTpaKeHbI
CBEJICHUS O MEPCIEKTUBAX MX MCIIOIb30BAHUSL.

Keywords : Allium L., perianth, cryptophyte, wild vegetable.
Kniouesvie cnosa: Allium L., OkoNOIBETHHK, KPUNITODHT, TUKOPACTYIIHIA OBOIIL.

With approximately 780 species, the genus Allium L. (Alliaceae) is one of the 20 largest genus
of flowering plants, one of the five largest genus of monocotyledons, and the third largest genus in
terms of species among the Holarctic genus (after Astragalus and Cagex). The presence of a large
number of economically important plants in the genus is the best evidence of the relevance of the
study of onion taxonomy. The onion genus — Allium L., occupies a central place in the family
Alliaceae of the order Liliales [2].

Onions have a number of useful properties — they are valuable food, vitamin, honey, fodder,
medicinal and ornamental plants. Good taste, high content of carotene, ascorbic acid and nutrients,
resistance to frost, pests and other valuable properties are inherent in many onion varieties. Since
wild onions have been collected and used by local residents since ancient times, this leads to a
catastrophic depletion of their natural reserves.
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Most species are distributed in the arid temperate regions of the Northern Hemisphere.
However, many wild species have not been studied in terms of their economic use and the
possibility of their introduction into culture. The existing diversity of wild onion varieties can
significantly expand the range of ornamental plants in the future. Many of them can be used to
create areas of continuous flowering. The active introduction of perennial wild onions into culture is
directly related to the task of preserving the global diversity of the plant gene pool.

Their consumer value as food, medicine and fodder plants is determined by the quantitative
composition of chemical substances. In the literature, great attention is paid to the chemical
composition of onions as an important vegetable crop. The chemical composition data given in the
literature indicate the high nutritional value of onions. The authors note that species of the genus
Allium L. contain a significant amount of proteins, fats, sugars, carotene, vitamins A, B;, By, PP, C,
steroids and flavonoids, glucosides, organic acids, coumarins and phytoncides. The chemical
composition of leaves varies within one species. This depends on the place of growth, the stage of
development and age of plants, cultivation technology, and number [1, 7].

Since ancient times, edible onions have played an important role in human nutrition due to
their special pungent taste, smell and medicinal properties. Edible species of Allium L. formed an
important part of the daily diet of the ancient Egyptians, who were engaged in hard labor in building
the pyramids. In ancient Greece, onions and garlic occupied an important place in the diet of
warriors. The Romans believed that onions, included in the diet of soldiers and sailors, increased
strength and endurance. In the Middle Ages, knowledge of the medicinal properties of onions was
preserved mainly in monasteries, where their cultivation continued. In ancient Chinese civilization,
various types of onions were part of the daily diet, especially with raw meat, and were often used as
medicine. The sharpness and taste of onions depend on the amount of essential oils, sugars, organic
acids, and sulfur compounds in their composition.

People eat more than 40 wild species of onions, some of which are used to create new
varieties and hybrid forms [9].

Material and Methodology

The object of the study was nine wild species of the genus Allium L.: A. rotundum L., A.
ursinum L., A. rubelum M. Bieb., A. fuscoviolaceum Fomin, A. paradoxum M. Bieb., A. szovitsii
Regel, A. albidum, A. atroviolaceum Boiss., A. schoenoprasum L. Due to the wide range of
biologically active compounds, these types of onions can be the basis for both food supplements
and pharmaceutical preparations.

The nomenclature of wild species of the genus Allium L. is presented according to the
fundamental floras of Azerbaijan, the International Plant Names Index (IPNI) database, or the
standards adopted in The Plant List [4, 5]. Collection of herbarium material and field observations
were carried out using the route stationary method.

The work used morphology (observation, biomorphological description, comparative
ontogenetic and comparative ecological methods), population biology (route method, research area
method, phenological observations, population ontogenetic experience, etc.), and statistical methods
[6, 8, 10].

During the study of development, generally accepted phenological observation methods were
used [3]. Life forms of plants were classified according to Serebryakov and Raunkier, and
ecological groups according to Shennikov [13-15] The distribution areas of species were
determined by the point map method based on the results of our own collections, literary data and
information obtained from herbarium collections [11, 12].
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Results and discussion

Recently, the importance of using wild plants for prophylactic purposes, such as medicinal
raw materials and food additives, has been increasing. Species of the genus Allium L. rightfully
occupy one of the leading places among widely used edible plants. Most wild species of the genus
Allium L. are still poorly studied. The purpose of the research work is to determine the regularity of
the distribution of wild species of the genus Allium L. in different regions of Azerbaijan and to
substantiate the possibilities of using the obtained data in solving a number of urgent theoretical and
practical problems. The main goal was to assess the diversity of species of the genus Allium L., their

natural habitat, biological activity, traditional methods of use for food and the prospects for their
use(Figure 1).

Figure 1. 1 — A. atroviolaceum Boiss., 2 — A. rotundum L., 3 — A. rubelum M. Bieb., 4 — A. paradoxum
M. Bieb., 5 — A. fuscoviolaceum Fomin, 6 — A. szovitsii Regel, 7 — A. ursinum L., 8 — A. albidum L., 9 — A.
schoenoprasum L.
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In this regard, certain herbarium materials were collected from various areas of Azerbaijan
and notes were compiled.The vegetative and generative organs of wild species of the genus Allium
L. were analyzed. (Table 1). Morphological characters of important taxonomic importance in the
taxonomy of the genus Allium L. include the following: bulb shape, presence or absence, rhizomes,
leaf structure, location of the leaf base, presence or absence of the remaining or falling sheath, its
size, length of the flower stalk, characteristics of the flower stalk (shape and color of the petals,
length of the male stalks, etc.).

Table 1
BIOMORPHOLOGICAL CHARACTERISTICS OF WILD ONION SPECIES OF THE GENUS Allium L.

Species Shape, parameters Generative force Leaf The shape of Perianth
(width) of the bulb, sm parameters structure the parameters,
(height), sm (width), stamens mm
sm
Allium ursinum L. oblong, narrow, 1 15-20 2.0-4.0 whole, long 8-10
A.rotundum egg-like, 1.0-2.0 20-50 0.2-0.5 short 5
A.rubellum egg-like, 1.0-1.5 40-50 0.1-0.2 lanset, whole 4-5
A.albidum conical 10-20 1.0-2.0 lanset 4-5
A.fuscoviolaceum egg-like, 0.75-2.0 50-80 0.2-0.3 long 4-5
A.paradoxum egg-like, 1 10-25 0.5-15 lanset 10
A.szovitsii Cylindrical, 1.0-1.5 15-25 0.2-0.3 long 5-6
A.atroviolaceum egg-like, 1.5-2.5 40-60 0.2-1.0 long 3-4
A.schoenoprasum oblong, 1.0 20-40 0.2-0.4 whole, naked 8-12

Analysis of the characteristics of the bulb structure of Allium L. species showed that three
groups can be distinguished among them:

-Rhizome species: have poorly developed, narrow, cylindrical-conical or ovoid-conical,
elongated bulbs, usually collected in several places and seated on a common rhizome.

-Rhizome-bulbous species: have well-developed oval-spherical bulbs located on a thin, poorly
expressed rhizome.

-Bulbous species: have well-developed spherical, ovoid or oblong-ovate single bulbs without
rhizomes.

Important morphological characteristics of Allium L. species relate to the structure of the
inflorescence: the shape and color of the inflorescence leaves, and the length of the male stamens.
For most species of Allium, the length and shape of the male stamens are important systematic
characteristics.

Studies of the ecology of wild species of the genus Allium L. have shown that all of them are
mesophytes, xeromesophytes, and most of them are geophytes, therefore they prefer southern
slopes, as well as open sunny areas with moderate humidity. Exceptions include: A. ursinum, A.
paradoxum are inhabitants of forest communities. Allium L. is a steppe plant that lives on a gravel
substrate in mixed grassy and, less often, shrubby steppes.

Ecological and morphological analysis of the life form of Allium L. species showed that,
according to I. G. Serebryakov, they are perennial herbaceous plants. According to the classification
of life forms by C. Raunkier, representatives of the genus Allium L. belong to geophytes and
cryptophytes.

During the expeditions, the distribution and bioecology of representatives of the onion family
Alliaceae by zones were studied. Wild onion species in the area are found in various zones from the
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middle to the high mountains. The vegetation of the high mountain zone is represented by a change
in forest elements. According to Shennikov, the ecological types of the studied species are given in
the table (Table 2).

Table 2
ECOBIOLOGICAL ANALYSIS OF WILD SPECIES OF THE GENUS Allium L.

Species name Flowering Lifeform Ecological types ~ Generational
Accordingto  According to spread
Raunkier Serebryakov
Allium szovitsii VII-VIII cryptophyte  perennial herb  xeromesophyte MM-HM
A. albidum VII-VIII cryptophyte  perennial herb  xeromesophyte MM-HM
A. fuscoviolaceum VI-VII cryptophyte  perennial herb  xerophyte F-MM
A. paradoxum v-v cryptophyte  perennial herb  xeromesophyte MM
A. ursinum V-VI cryptophyte  perennial herb  xerophyte MM
A. schoenoprasum VI-VIII cryptophyte  perennial herb  mesophyte HM
A. rotundum VI-VII cryptophyte  perennial herb  mesophyte MM
A. atroviolaceum VI-VIII cryptophyte  perennial herb  xerophyte F-MM
A. rubellum \% cryptophyte  perennial herb  xerophyte F- MM

MM - middle mountain; HM - high mountain; F - foothills

The practical importance of wild edible onions lies in the fact that they grow quickly in the
spring, at which time their leaves are rich in vitamins, sugars, and valuable microelements, and
while cut, their leaves remain until late autumn, quickly renewing; therefore, they can be used in 2-
3 periods.The introduction of wild ornamental onions into culture allows you to expand and
improve the range of plants for landscaping. Onions can be used both in single and group plantings,
in combination with other ornamental plant species. The possibilities of using onions are expanded
by their use in lowland oils for winter bouquets.

A. ursinum L. — The higher the altitude at which A.ursinum grows, the more vitamin C it
contains. In terms of the amount of vitamin C it contains, bear's onion surpasses citrus fruits. In
addition, all parts of the plant contain protein, fructose, mineral salts, and carotene. A.ursinum is not
suitable for feed, because the meat of the animal that eats it gives an unpleasant taste, and its milk
turns red. The plant is a valuable honey-producing plant. Its bark, leaves, and bulb are used in
cooking. It is added to salads and soups. Its leaves are salted. Drying is not recommended because it
loses its quality when dried. A.ursinum is also considered an ancient medicinal plant. It increases
appetite, improves intestinal function, and improves digestion. In addition, this plant has
anthelmintic properties. This onion prevents the accumulation of cholesterol in the blood, improves
heart function, regulates metabolism, and lowers blood pressure.

A. rotundum L. — In folk medicine, the plant is used as a wound-healing medicine for
gastrointestinal diseases. This onion protects people from various epidemics, malignant tumors and
influenza. The phytoncidal properties of the plant are used in inflammatory diseases of the upper
respiratory tract, avitaminosis, angina and purulent wounds of the skin. At the same time, onion peel
extract is used in the "cleansing" of the body, strengthening the walls of the blood-vascular system,
and treating influenza.

A. atroviolaceum Boiss. — The plant's useful parts are the underground and aboveground
parts. Young leaves are used fresh as food and added to pickles. Young plants are salted. It is used to
make stuffing for stews, and added to meat, fish, and vegetable dishes. They are preserved in salt or
vinegar and dried for the winter. It is a honey-producing plant. Its leaves are eaten fresh and added
to salads.
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A. schoenoprasum L. — is used as a vegetable. They are mixed with dough and cheese. The
population collects it in the wild and plants it in gardens. In the market, it is one of the most sold
species because it is easy to collect and is abundant.

A. szovitsii — regel is consumed as a vegetable. People plant them in their gardens from the
wild and consume fresh leaves in spring as a daily vegetable. Sold in the bazaar.

A. paradoxum M. Bieb — the plant's distinguishing feature is that it produces bulbils. Its
smell is similar to that of garlic. The edible parts are the leaves, flowers and bulbils. The plant has a
light garlic flavor and is used as a salad. The plant is harvested in early spring. Its leaves are
available from late autumn to spring. Its leaves have a milder and more delicate flavor than onions.
The plant contains sulfur compounds and, when added to food, lowers blood cholesterol levels.
Improves the digestive system.

Thus, skillfully using the reserves of wild greens, we can make our usual daily diet more
varied, tasty, useful, and most importantly — healthy.
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AGRIS F70

DISTRIBUTION, CHEMICAL COMPOSITION AND NUTRITIONAL SIGNIFICANCE
OF Vicia elegans Guss. ON THE ELEVATED PLAIN BATABAT

©Mammadli T., ORCID: 0009-0008-2961-9698, Ph.D., Nakhchivan State University,
Nakhchivan, Azerbaijan, turan12beymemmed1948@gmail.com

PACITPOCTPAHEHUE, XUMHWYECKHUM COCTAB 1 KOPMOBASI IEHHOCTh
Vicia elegans Guss. HA TIJIATO BATABAT

©Mameonu T., ORCID: 0009-0008-2961-9698, kano. 6uon. nayx,
Haxuvieanckuii cocyoapcmeennwiii ynusepcumen,

2. Haxuuesanw, Azepbaiioncan, turanl2beymemmed1948@gmail.com

Abstract. The territory of Nakhchivan Autonomous Republic of the Republic of Azerbaijan is
rich in fodder plants. Despite this, pastures and hayfields in livestock farms are not used for their
direct purpose. This, naturally, negatively affects the development of livestock breeding. As is
known, plants of legume family are rich in nitrogen. Animals grazing regularly in these areas
develop various gastrointestinal tumours when eating the wet mass of the plant. For this purpose,
legumes should be used as dry feed. During 2024, studies were conducted to investigate the forage
and chemical composition of Vicia elegans Guss species, including its distribution. Starting from
early spring months, pastures and hayfields on the territory of the Batabat plateau were surveyed,
and the use of the species ‘Vicia elegans Guss’ in animal husbandry was studied. During the study,
the ratio of dry matter and protein in leaves and stems of the plant collected from the Batabat
plateau was determined.

Annomayus. Teppuropust HaxubiBanckolt ABTOHOMHOM PecmyOnmuku Gorara KOpMOBBIMHU
pacrenussMu. HecmoTpss Ha 3TO, macTOMINA W CEHOKOCHI B >KMBOTHOBOJYECKHX XO3SHCTBaX HE
HCIOJIB3YIOTCS [0 MPSIMOMY Ha3HAuUEHUI0. JDTO, €CTECTBEHHO, HETaTUBHO OKa3bIBA€TCS HA PA3BUTUU
KMBOTHOBO/ICTBA. Kak M3BECTHO, pacTeHHs ceMelcTBa OGOOOBBIX 00OramarT MOYBY a30TOM. Y
KUBOTHBIX, PETryJIIPHO NAacylIMXcs B JTUX paliOHaX, MPH NOEJAHUM BIAXKHOM MaccChl pacTEHUs
BO3HUKAIOT Ppa3IMYHbIE >KEIyJOYHO-KUIIEYHbIE OMYyXOoiu. Jlis 3Toro cieayer HCHOIb30BaTh
0000BbIE B KadyecTBE cyxoro kopma. B Tteuenne 2024 roma MpOBOAMIMCH HCCIEAOBAHUS IO
U3yYCHHI0 KOPMOBOM LIECHHOCTH W XMMHYECKOro coctaBa Buna Vicia elegans Guss. u Bkirouast ero
pacripoctpaHeHre. Haunnas ¢ panHeil BeCHbI, TPOBOAMINCH 00CII€AOBAaHUS MACTOUII U CEHOKOCOB
Ha TeppuTopuu batabarckoro miaTo, a TakyKe U3y4ajaoch UCIOJIb30BaHUE B )KUBOTHOBOJICTBE ATOTO
BUja. B pe3ynbraTe nabopaTOpHBIX aHAIM30B ObUIO OMPEENIEHO COOTHOLIEHHE CYXOI'o BEIECTBA U
0esKa B TUCTBAX U CTEOJISIX 3TOT0 pacTeHus: coopaHHOro ¢ riato baradar.

Keywords: Vicia elegans Guss, forage plant, protein, dry matter.
Knroueswie cnosa: Vicia elegans Guss, kopMoBOe pacTeHHe, TPOTEHH, CyX0€ BEIIECTBO.
The territory of Nakhchi