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TECHNOLOGICAL AND PHYTOCHEMICAL STUDY OF LIQUID EXTRACT OF
ZIZIPHORA BUNGEANA Juz

Resume. The genus Ziziphora belongs to Lamiaceae family being known as an aromatic medicinal plant.
The Lamiaceae family has several species which are of great importance in pharmaceutical, food and
cosmetic industry, as well as in traditional and modern medicine. In this manuscript we are presents the
results of a study on the development of a technological scheme for the production of liquid extract from
plant raw materials of Ziziphora Bunge in various concentrations of ethyl alcohol and the study of its chemical
composition. The chemical composition of liquid extracts was studied by gas chromatography with mass
spectrometric detection.

In accordance with the results obtained, we found that all liquid extracts obtained in various concentrations
of ethyl alcohol contain mostly the organic compound pulegon. In addition, 40% and 50% liquid extracts

contain about 10% acetic acid.

Key words: Plant raw material, technology, extract, chemical composition, Ziziphora bungena.
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ZIZIPHORA BUNGEANA JUZ C¥WbIK CbIFbIHObICbIH
TEXHONOIMANbIK )XOHE ®UTOXUMUANDIK 3EPTTEY

TywiH. Byn xxyMbICTa 3TUN CNUPTIHIH 8PTYPAi KOHLEHTpauusinapbIH-
na byHre 3usudopbl ©ciMaik WwukidaTbiHaH CyMblK 9KCTPaKT anyabiH,
TEXHOMNOTUSAMNbIK CXeMaChIH d3ipriey eHe OHbIH XUMUATIbIK KypambIH
3epTTey HaTwkenepi kenTipinreH. CymblK CbiFbIHAbINAPAbIH, XUMUS-
TbIK Kypambl Macc-CneKkTPOMETPUSNbIK AeTeKUMSMEH ra3abl Xpoma-
Torpadms aaicimeH 3eptrengi (Agilent 78908/5977a).

AnblHFaH HaTMXenepre conkec, 6i3 3TN CNMPTIHIH SPTYPNI KOHUEHT-
pauusnapbiHaa anblHFaH 6aprblk CyMbIK ChiFbIHAbINAPABIH, KypaMbiH-
[a opraHuKarnblK NyneroH KOChINbIChbl Ken ekeHiH aHblkTaablK. CoHbl-
MeH katap, 40% xaHe 50% CyWblK CbifbIHObINAPAbIH KypamblHAa Lua-
MameH 10% cipke KbllKbInbl 6ap. AnblHFaH 3epTTey HoTUXenepi-
HiH, HeriziHge dapmaueBTUkanblk cybcTaHuust 93ipneHeTiH bonaapl.
TywniHai cesnep: eciMaik LWNKI3aTbl, TEXHOMNOIUS, CbIfbIHAbI, XUMUSI-
nblK Kypam, byHre 3usndopsl.

A.M. EpmaxaHn', K.A., Mytanumoga', K.A. BaiimykaHoB',
A.A. Kapayb6aeBa', K.K. KoxxaHoBa', 3.6. CakunoBa’,

T. AxaeBa?, K.A. XKanapkynoga'

"Kasaxckull HayuoHarbHbIU MEOUUUHCKUL yHUsepcumem
umeHu C.[J.AcgpeHdusiposa

2 Kasaxckull HayuoHasbHbIl yHUsepcumem um.anb-Oapabu
Anmamesl, KazaxcmaH

TEXHONOIMNM4YECKOE N ®UTOXMMNYECKOE
NCCINEOOBAHUE XUOKOIO 3KCTPAKTA
ZIZIPHORA BUNGEANA JUuz

Pe3tome. B gaHHom paboTte npuBegeHbl pedynsraThl UccregoBa-
HWS No pa3paboTke TEXHOMOrMYECKON CXeMbl MOMYYEHWS XUAKOTO
9KCTapKTa U3 pacTUTENbHOIO Cbipbs 313ndopbl ByHre B pasnuyHbix
KOHLIEHTPaLMAX STUIIOBOrO CNMpTa U U3YYEHWSIEro XMMUYECKOTO CO-
cTaBa. XMMWUYECKMIN COCTaB XWMAKUX SKCTPaKTOB Mccnegosany mMe-
TOOOM ra3oBou Xxpomartorpacdum ¢ Macc-CnekTpPOMeTPUYECKUM ae-
TekTmpoBaHuem (Agilent 7890B/5977A).

B cooTBeTCTBUM C NOMy4YeHHbIMKU pe3ynbTaTi HaMu YCTaHOBIEHO,
YTO BCE XUAKME IKCTPaKTbl MOMyYEHHbIE B Pa3fMYHbIX KOHLEHTpa-
LMsAX 3TUNOBOrO cnMpTa cogepxaT 6onbluen Mepe opraHn4eckoe
coeguHeHve nyneroH. Kpome Toro, 40 % 1 50 % >uakune aKcTpak-
Tbl cogepxat okono 10% yKcycHOW KucnoTtbl. Ha ocHoBe nomny4ex-
HbIX pe3ynbTaToB UccreaoBaHuy byaet paspabartbiBaTbes hapma-
LeBTMYeckas cybcTaHuums.

KnioueBble cnoBa: PactutenbHoe cbipbe, TEXHOMOMS, SKCTPaKT,
XnMmyeckuin coctas, 3usmdopa byHre.
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Introduction

The genus of Ziziphora L. Family of Lamiaceae includes
about 30 species. On the territory of Kazakhstan next spe-
cies of Ziziphora grows: Ziziphora bungeana, Ziziphora
pamiroalaica, Ziziphora clinopodidoides, Ziziphora tenuior,
Ziziphora vichodceviana, Ziziphora interrupta [1].

Z. bungeana Lam. are aromatic subshrubs with woody
roots. The stems are numerous, obliquely ascending to
sub-erect, 12-30 cm long, woody at the base, branched,
densely retrorse, pubescent, especially at apex. The ver-
ticillasters are crowded in globose or semiglobose termi-
nal capitula; the floral leaves are reduced, mostly ascend-
ing or horizontal.

The flowering period is typically in August-September. Z.
bungeana grows in gravelly hillsides, semi-desert areas, or
sandy beaches, at altitudes of 700-1100 m above sea lev-
el in the areas of Xinjiang (China), Kazakhstan, Kyrgyzstan,
Mongolia, Russia, Tajikistan, Turkmenistan, and Uzbekistan
[2,3].

Phytochemicals present in Ziziphora include monoterpene
essential oils, triterpene and phenolic substances related to
flavonoids. In Kazakh traditional medicine, species of ziziph-
ora have several medicinal uses. In particular, Z. bungeana
Lam. and Z. clinopodioides Lam. they are used to treat dis-

Medicinal plant raw materials:

Stage 1. Preparation of raw
herbs of Ziziphora 1 materials

eases related to the cardiovascular system, or to fight vari-
ous infections [4-10].

Raw material reserves and the ability to cultivate, the expe-
rience of use in folk medicine and the rich chemical compo-
sition of Ziziphora Bunge makes it possible to assume the
prospects of reproduction of domestic raw materials on an
industrial scale in accordance with international standards,
as well as the development and introduction of new, highly
effective and domestic medicines into medicine.
Experimental

Dried herb of Ziziphora bungeana Juz. was used for ex-
traction. The aboveground part of the raw materials was
crushed to the size of 1-3 mm, 40%, 50%, 70% ethyl alco-
hol was used as an extractant.

The chemical composition of liquid extracts was studied by
gas chromatography with mass spectrometric detection (Ag-
ilent 7890B/5977A).

Obtaining a liquid extract from Ziziphora bunge consists of
the following technological stages: preparation of raw mate-
rial, preparation of extractant, extraction, sedimentation, fil-
tration, packaging and marking (Figure 1). Liquid extracts
from Ziziphora Bunge were obtained with different concen-
trations of ethyl alcohol by repercolation with the division of
raw materials into equal parts (Table 1). Extraction was car-

Uniformity of grass,
degree of particle crushing,

bunge

Purified water,
ethyl alcohol

Crushed raw mate rials,
extractant

Intermediate product -
extract

Intermediate product -
extract

Liquid extract, bottles with
traffic jams, labels 1

Mill, scales 1

Stage 2. Preparation
of the extractant
Capacity, scalesd

Stage 3. Extraction

Percolator

Stage 4. Defending

Septic tank

Stage 5. Filtering

Filter unit

Stage 6. Packing
and labeling
Handmade

Finished product’

mass

Weight, alcohol content

Time, temperature - 18-
20°C

Time, temperature - 18-

20°C

Mo mechanical
contamination

Weight, checking the purity I
of bottles and the reliability of
the data in the label,

Control of the finished
product

Figure 1 - Technological scheme for obtaining a liquid extract of Ziziphora bungeana Juz.
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Table 1 - Liquid extracts of Ziziphora bungeana

Ne Plant raw material, kg Extractant, kg Yield, kr
Sample Ne 1 Herb of Ziziphora Bungeana — 0,5 40 % ethyl alcohol — 2,0 kg 0,4
Sample Ne 2 Herb of Ziziphora Bungeana — 0,5 50 % ethyl alcohol — 2,0 kg 0,5
Sample Ne 3 Herb of Ziziphora Bungeana — 0,5 70 % ethyl alcohol — 2,0 kg 0,5

Table 2 - Chemical composition of 40 % liquid extract of Ziziphora Bunge

n . . Probability of Quantitative
Ne Retention time, min Compounds identification, % content, %
1 10,3 2-Propanone, 1-hydroxy- 90 3,23
2 10,4 3,6-Dimethyl-2,3,3a,4,5,7a-hexahydrobenzofuran 79 0,29
3 11,6 1-Hydroxy-2-butanone 91 0,17
4 12,5 Cyclohexanone, 5-methyl-2-(1-methylethyl) 94 1,36
5 12,7 Benzofuran, 4,5,6,7-tetrahydro-3,6-dimethyl- 84 0,70
6 12,9 Acetic acid 97 10,36
7 13,4 2-Propanone, 1-(acetyloxy)- 92 0,27
8 14,2 Formic acid 95 0,44
9 14,6 2-Cyclopenten-1-one, 3-methyl- 78 0,24
10 15,0 Propanoic acid 92 0,43
1 15,6 Cyclohexanone, 5-methyl-2-(1-methylethenyl)-, trans- 86 0,89
12 15,8 4-Cyclopentene-1,3-dione 85 0,57
13 16,2 Terpinen-4-ol 73 0,22
14 17,0 Butanoic acid 67 0,39
15 17,2 Pulegone 93 19,23
16 17,6 Benzoic acid, ethyl ester 93 0,29
17 17,7 2-Furanmethanol 97 1,28
18 17,8 5-Isopropenyl-2-methylcyclopent-1-enecarboxaldehyde 83 0,84
19 17,9 Butanoic acid, 2-methyl- 93 1,22
20 18,2 Bicyclo[3.1.1]hept-3-en-2-one, 4,6,6-trimethyl-, (1S)- 84 4,38
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Figure 2 - Chromatogram of analysis of 40% liquid extract of Ziziphora Bungeana

141



DOAPMALIVISI KABAXCTAHA

142

TEXHOJIOTMA ®PAPMALIEBTUYECKOI'O TTPOM3BOJACTBA

ried out at room temperature, in ratios of 1:1, the absorption - sample entry temperature 240 °C

coefficient of raw materials — 3. - flow division 1:10

Results and Discussion - chromatographic capillary column WAXetr with a length of
The chemical composition of the obtained liquid extracts an- 30 m, an inner diameter of 0.25 mm and a film thickness of
alyzed by gas chromatography with mass spectrometric de- 0.25 microns

tection (Agilent 7890B/5977A).
Chromatographic analysis conditions:
- sample volume 1,0 mics

- constant velocity of the carrier gas (helium) 1 mil/min.
The chromatography temperature is programmed from 40
° C (0 min exposure) to 260 ° C with a heating rate of 10 °

Table 3 - Chemical composition of 50 % liquid extract of Ziziphora Bungeana

Ne Retention time, min Compounds i dlz:;li)fia:;::ii?n?f% %‘;?:t';i;:ti:/’oe
1 10,5 Acetaldehyde, (3,3-dimethylcyclohexylidene) 82 0,2
2 11,4 1-Hydroxy-2-butanone 90 0,2
3 12,8 Acetic acid 96 10,1
4 14,1 Formic acid 94 0,5
5 14,6 2-Cyclopenten-1-one, 3-methyl- 86 0,2
6 15,0 Propanoic acid 65 0,4
7 15,5 Crotonyl isothiocyanate 79 0,1
8 15,6 2-Furancarboxaldehyde, 5-methyl- 73 0,4
9 15,8 4-Cyclopentene-1,3-dione 86 0,6
10 17,0 Butyrolactone 76 0,4
" 17,2 Pulegone 92 23,7
12 17,6 Benzoic acid, ethyl ester 94 0,3
13 17,7 2-Furanmethanol 93 1,2
14 17,9 Phenol, 2,3,5,6-tetramethyl- 72 0,9
15 17,9 Butanoic acid, 2-methyl- 91 1,3
16 18,2 Bicyclo[3.1.1]hept-3-en-2-one, 4,6,6-trimethyl 84 4.4
17 18,5 endo-Borneol 94 0,5
18 19,0 Cyclohexanone, 2-isopropyl-2,5-dimethyl- 75 1,3
19 19,1 2-Cyclohexen-1-one, 3-methyl-6-(1-methylethyl)- 89 0,3
20 19,7 2(5H)-Furanone 93 0,3
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Figure 3 - Chromatogram of analysis of 50% liquid extract of Ziziphora Bungeana
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C/min (20 min exposure). Detection is carried out in SCAN
mode m/z 34-850.

Software was used to control the gas chromatography sys-
tem, record and process the results and data obtained Agi-
lent MSD ChemStation (version 1701EA). Data processing
included the determination of retention times, peak areas,
as well as the processing of spectral information obtained
using a mass spectrometric detector. To decipher the ob-

tained mass spectra, the Wiley 7th edition and NIST’02 li-
braries were used (the total number of spectra in the librar-
ies is more than 550 000).

Figures 2,3,4 and Tables 2,3,4 show the results of chromato-
graphic analysis of liquid extract of Ziziphora Bungeana.
Conclusions

As a result of the study, a technological scheme for obtain-
ing a liquid extract from Ziziphora bunge was developed,

Table 4 - Chemical composition of 70 % liquid extract of Ziziphora Bungeana

Ne Retention time, min Compounds i dizz‘?c?;ltii?n?t/o ch;?‘rt‘;i't:,ti;'e
1 10,8 Acetaldehyde, (3,3-dimethylcyclohexylidene) 80 0,23
2 11,2 1-Hydroxy-2-butanone 88 0,08
3 11,3 Acetic acid, hydrazide 81 0,14
4 12,7 Acetic acid 96 2,35
5 12,8 Cyclohexanone, 5-methyl-2-(1-methylethyl) 81 7,46
6 13,0 Benzofuran, 4,5,6,7-tetrahydro-3,6-dimethyl- 78 0,83
7 13,3 2-Propanone, 1-(acetyloxy)- 92 0,38
8 14,0 Formic acid 81 0,46
9 15,2 Cyclohexanol, 5-methyl-2-(1-methylethyl)-, acetate 83 0,29
10 15,6 Bornyl acetate 86 0,60
1 16,2 Benzene, 2-methoxy-4-methyl-1-(1-methylethyl)- 65 0,37
12 16,9 Butyrolactone 92 0,20
13 16,9 Butanoic acid 83 0,13
14 17,4 Pulegone 92 27,92
15 17,7 2-Furanmethanol 88 1,19
16 17,9 Butanoic acid, 2-methyl- 83 2,28
17 18,3 Bicyclo[3.1.1]hept-3-en-2-one, 4,6,6-trimethyl- 84 4,25
18 18,6 endo-Borneol 93 0,51
19 19,0 Cyclohexanone, 2-isopropyl-2,5-dimethyl- 71 1,23
20 19,1 2-Cyclohexen-1-one, 3-methyl-6-(1-methylethyl)- 90 0,39
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Figure 4 - Chromatogram of analysis of 70 % liquid extract of Ziziphora Bungeana
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and its chemical composition was studied.

According to the results of the study of the chemical compo-
sition of the extracts, it was found that all the obtained liquid
extracts in various concentrations mostly contain pulegon:
- 40% liquid extract - 19.23%

- 50 % liquid extract - 23.7 %

- 70% liquid extract - 27.92%.

In addition, 40% and 50% liquid extracts contain about 10%

acetic acid. Based on these studies, a pharmaceutical sub-
stance based on domestic plant raw materials will be de-
veloped.
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ABTopnapabiH yneci. bapnbik aBToprap ockl MakanaHbl xa3yfa TeH Aapexeae KaTbICTbl.

Myanenep KakTbIFbICbl — MaNiMAENTEH 3KOK.

Byn matepuan 6acka 6acbinbiMaapaa xapusinay yLliH 6ypblH ManiMaenmereH xoHe 6acka 6acbinbiMaapablH kapayblHa YCbIHbINTMaFaH.
Ocbl )XyMbICTbI XYpridy Ke3iHAe CbIpTKbl YibiMAAp MeH MeauuuHarnbIK eKingikTepain kapXXblnaHablpybl )XacarnfaH oK.

Kapxxbinangblpy xyprisinmegi.

Bknap aBTOpOB. BCce aBTOPbI NpYHMMany paBHOCUIbHOE y4acTue Npu HanMcaHuy AaHHOW cTaTbu.

KoH¢nuKT MHTEepecoB — He 3asBrneH.

[aHHbIn MaTepuan He Obin 3asiBMeH paHee, Ans ny6nukauum B Opyrnx n3gaHusx U He HaxoAMTCS Ha PacCMOTPEHUW APYrMMU n3gaTernb-
cTBaMu.

Mpw npoBefeHUN faHHo paboTbl He BbINo MHAHCUPOBaHNS CTOPOHHUMU OpraHM3aUUsaIMn 1 MEQULMHCKMMU NPpeacTaBUTENbCTBAMU.
®duHaHCUpOBaHMe — HE NPOBOAMIIOCH.
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