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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. 

TECHNOLOGICAL AND PHYTOCHEMICAL STUDY OF LIQUID EXTRACT OF 
ZIZIPHORA BUNGEANA JUZ
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ZIZIPHORA BUNGEANA JUZ СҰЙЫҚ СЫҒЫНДЫСЫН 
ТЕХНОЛОГИЯЛЫҚ ЖӘНЕ ФИТОХИМИЯЛЫҚ ЗЕРТТЕУ

Түйін. Бұл жұмыста этил спиртінің әртүрлі концентрацияларын-
да Бунге Зизифоры Өсімдік шикізатынан сұйық экстракт алудың 
технологиялық схемасын әзірлеу және оның химиялық құрамын 
зерттеу нәтижелері келтірілген. Сұйық сығындылардың химия-
лық құрамы масс-спектрометриялық детекциямен газды хрома-
тография әдісімен зерттелді (Agilent 7890в/5977а).
Алынған нәтижелерге сәйкес, біз этил спиртінің әртүрлі концент-
рацияларында алынған барлық сұйық сығындылардың құрамын-
да органикалық пулегон қосылысы көп екенін анықтадық. Соны-
мен қатар, 40% және 50% сұйық сығындылардың құрамында ша-
мамен 10% сірке қышқылы бар. Алынған зерттеу нәтижелері-
нің негізінде фармацевтикалық субстанция әзірленетін болады.
Түйінді сөздер: өсімдік шикізаты, технология, сығынды, химия-
лық құрам, Бунге Зизифоры.

А.М. Ермахан1, К.А., Муталимова1, К.А. Баймуканов1,  
А.А. Караубаева1, К.К. Кожанова1, З.Б. Сакипова1, 
Т. Ахаева2, К.А. Жапаркулова1

1Казахский национальный медицинский университет  
имени С.Д.Асфендиярова
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ТЕХНОЛОГИЧЕСКОЕ И ФИТОХИМИЧЕСКОЕ 
ИССЛЕДОВАНИЕ ЖИДКОГО ЭКСТРАКТА 
ZIZIPHORA BUNGEANA JUZ

Резюме. В данной работе приведены результаты исследова-
ния по разработке технологической схемы получения жидкого 
экстаркта из растительного сырья Зизифоры Бунге в различных 
концентрациях этилового спирта и изученияего химического со-
става. Химический состав  жидких экстрактов исследовали ме-
тодом газовой хроматографии с масс-спектрометрическим де-
тектированием (Agilent 7890В/5977А).  
В соответствии с полученными результати нами установлено, 
что все жидкие экстракты полученные в различных концентра-
циях этилового спирта содержат большей мере органическое 
соединение  пулегон. Кроме того, 40 % и 50 %  жидкие экстрак-
ты содержат около 10% уксусной кислоты. На основе получен-
ных результатов  исследовании будет разрабатываться фарма-
цевтическая субстанция.  
Ключевые слова: Растительное сырье, технология, экстракт, 
химический состав, Зизифора Бунге. 
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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-

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 7890В/5977А).  
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-

Figure 1 - Technological scheme for obtaining a liquid extract of Ziziphora bungeana Juz.
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Figure 2 - Chromatogram of analysis of 40% liquid extract of Ziziphora Bungeana

Table 1 - Liquid extracts of Ziziphora bungeana

№ Plant raw material, kg Extractant, kg Yield, кг
Sample № 1 Herb of Ziziphora Bungeana – 0,5 40 % ethyl alcohol – 2,0 kg 0,4
Sample № 2 Herb of Ziziphora Bungeana – 0,5 50 % ethyl alcohol – 2,0 kg 0,5
Sample № 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

№ Retention time, min Compounds Probability of 
identification, %

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

№ Retention time, min Compounds Probability of 
identification, %

Quantitative 
content, %

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
11 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

Figure 3 - Chromatogram of analysis of 50% liquid extract of Ziziphora Bungeana

ried out at room temperature, in ratios of 1:1, the absorption 
coefficient of raw materials – 3.
Results and Discussion
The chemical composition of the obtained liquid extracts an-
alyzed by gas chromatography with mass spectrometric de-
tection (Agilent 7890В/5977А). 
Chromatographic analysis conditions: 
- sample volume 1,0 mics

- sample entry temperature 240 °С  
- flow division 1:10
- chromatographic capillary column WAXetr with a length of 
30 m, an inner diameter of 0.25 mm and a film thickness of 
0.25 microns
- constant velocity of the carrier gas (helium) 1 ml/min. 
The chromatography temperature is programmed from 40 
° C (0 min exposure) to 260 ° C with a heating rate of 10 ° 
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Table 4 - Chemical composition of 70 % liquid extract of Ziziphora Bungeana 

№ Retention time, min Compounds Probability of 
identification, %

Quantitative 
content, %

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
11 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

Figure 4 - Chromatogram of analysis of 70 % liquid extract of Ziziphora Bungeana

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 1701ЕА). 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, 
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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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