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EFFECT OF HYSSOP EXTRACT AGAINST
MICROORGANISMS ISOLATED FROM WHEAT GRAINS

The hyssop essential oils have been widely used as bactericidal, fungicidal, antivirus and insecticidal
agents. On the other hand, the main method to control bacterial contamination is using synthetic bacte-
ricide, but the development or conjugation of bacteria resistance to chemical products, the high opera-
tional cost and environmental pollution have created the need for developing alternative approaches to
control many microbial contamination, especially bacterial and in this sense the essential oils of hyssop
is an alternative to control many pathogenic bacteria.

Because of a growing concern about relationships between diet and diseases and a growing need to
improve the quality and safety of food supply, research is to define conditions that minimize the levels of
microbial effect compounds wheat germination and growth. Essential oil of hyssop (Hyssopus officinalis)
revealed one of the best biological compounds which control the pathogenic fungal, viral, bacterial and
insect contamination. The results of this experiment displayed essential oils were fully effectiveness on
bacterial inoculant and support the growth of wheat grain. It capable to eliminated the all pathogenic
bacteria which inoculated with seeds.

The experiment displayed that bacterial inoculant effected on seed germination, only two varieties
of wheat capable to geminate with Pseudomonas inoculated that was 40% in Ghory cultivar and 80%
in Sulh variety. Thus shown bacterial inoculated able to decrease 60 and 20 percentage germination of
the Ghory and Sulh varieties. Although in all other wheat cultivars hadn’t germination in bacterial in-
oculated variant, but in controls (inoculant of water, inoculated with essential oil of hyssop) had 100%
germination and also in treated variants had > 80% germinated and were greatly treated by essential oil
of hyssop (Hyssopus officinalis).

Key word: essential oils, environmental pollution, bacterial inoculant, wheat grain, hyssop.
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buaait AsHAepiHeH OOAIHIN aAbIHFAH MUKPOOPraHM3mMAepre
MCCOMN CbIFbIHABICBIHBIH, 9CEPiH 3epTTey

McconTbiH ahup Maraapbl GakTEPULMATIK, (OYHIMUMATIK, aHTUBMPYCTbIK, >KOHE MHCEKTULMATIK
areHT peTiHAE KeHiHeH KOAAAHbIAAAbI. HerisiHeH, apTypAai 6aKkTepursAbIK aypyAapMeH KypecyAiH 6acTbl
BAICI peTiHAe CUHTETMKAAbIK OGaKTEPULMATEDP KOAAAHbIAAAbI, aAaiad GakTepUsIAAPAbIH, XUMUSIAIK,
npenapatTapra TO3iIMAIAITIHIH, apTybl, XOFapbl 3KCMAYATALMSABIK LWbIFbIH X8He KOopLUaFaH OpTaHbl
AacTaybl MUKPOOTbI 3USHKECTEPAIH OCYiH OGaKbIAQMTbIH KOCbIMILIA KaHa YAEPICTi >acay KepekTiriH
KQXeT eTeAl, OCbl OparAa MCCONTbIH, 3(PUP ManAapbl ayblIALLAPYALLbIAbIK, AaKbIAAAPbIH KOpFayAa
HaFbl3 KaXeTTi aAiCTiH 6ipi peTiHae KapacTbipyra 60Aaabl. COHbIMEH KaTap, TOKCMHAI 3aTTap MeH
3USIHAbl MWMKPOOPraHM3MAEPMEH AaCTaHFaH TamMakTaHYAbIH paLUMOHbl Kas3ipri TaHaa eTe >Kofapbl
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AAQHAQYLLBIABIK, TYABIPbIN OTbIP. OCipece, MaToreHA| >XeHe LWapPTTbI-NATOreHAI MUKPOOPraHN3MAEPAIH,
Kebetoi apTYPAI aypyAapAbiH nanaa GOAybiHa aAbil KEAAi, OAap DAeTTe cakTay OapbiCbiHAA GMAan
ABHI MeH BuAan eHIMAEPIHIH >XXbiaaam OyAiHyiHe coraabl. Mccon (Hyssopus officinalis) adomp marbiHbIH
KYPaMbIHAQ CaHbIpayKyAakTap, BUpYCTap, 6akTeprsAap MeH CropaAapAblH 6CYiH LIEKTENTIH epekiue
OGUOAOTMSIABIK, KOCbIAbICTAp 6ap. XXyMbICTbIH HOTUXeEAepi 3(Up MaiblHbIH MUKPOOPraHM3MAEPAIH
©CYiH TOAbIK, TEXXENTIH >kaHe O1Aait TYKbIMbIHbIH ©CYiHE eLlIKaHAai Kepi acep 6EPMERTIHAIMH KOPCeTTi.
Toxipnbeae 6MAat TYKbIMAAPbIHBIH 6HYi MEeH 6CyiH 5 KyH 6apbiCbiHAQ BaKbIAGHADI.

AAbIHFaH HaTuXKeAep OMAalAbiH 6acka COPTTapbIMEH CaAbICTbIPFAHAQ TEK TYPU MEH CYAX
copTTapbl 6akTePUSAbIK MHOKYAST Pseudomonas sp. KaTbiCbiHAQ ©cyre KabiAeTTi eKeHAIriH KepceTTi,
TYKbIMAAPABIH 6HYi cankeciHwe 40% >xaHe 80% Kkypaabl. Oaarn 60Aca, Pseudomonas sp. 6akTepuschbl
KAETKAAAPbIMEH WMHOKYASUMSIAQHFAH OCIMAIKTEPAIH TYKbIMAQPbl ©Te TeMeH ecy KepceTKillTepiHe
ne 6oAAbl. Eryre AemiHri TyKbiIMAQPAbI MCCOMTbIH 3MP MalAapbIMEH OHAEY OHbIH ©HYi MEH Tambip
JKYMeECiHiIH ecyiH >80% 6eAceHAIpAl, 8pi MapPOMETPUSABIK, KOPCETKILUTEPIH ©3repiCiHe aAbIn KEAAI.

TyHin ce3aep: ahMp MarAapbl, KopluaFraH OpTaHblH AACTaybl, GaKTEPUSIAbIK, MHOKYASIT, GuAait
TYKbIMbI, UCCO.
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Msyqeuue BAUAHUSA IKCTPAKTA UCCOMAa HA MUKPOOPraHU3mbl,
BblAE€A€HHbIE€ U3 3€pPHa MNMLIEeHULbl

DupHble MacAa MCCoMa LWIMPOKO MPUMEHSIIOTCS B KavecTBe GakTepUUMAHbIX, (DYHIMUMAHDIX,
AQHTMBUPYCHbIX M UHCEKTUUMAHBLIX areHToB. C APYroi CTOpPOHbI, OCHOBHbIM METOAOM 60OpbObI C
6aKTePMAAbHBIMU  3260AEBAHUSAMM  SIBASETCS CUHTETUYECKMIA GakTepuuma, HO (opmmMpoBaHue w
pa3BUTHE YCTONYMBOCTU BAKTEPUI K XMMMUYECKMM Mpenapartam, BbICOKME 3KCMAYaTaLMOHHbIE 3aTpaThbl U
3arpsi3HeH1e OKPY>KAIOLLEe CPeAbl MOBbILLAIOT NOTPEOHOCTb B pa3paboTKe aAbTepHATUBHbIX MOAXOAOB
K MPOLLECCY KOHTPOASI MUKPOOHOM 06CEMEHEHHOCTU, M B 3TOM OTHOLUEHUM 3PMPHbIE MACAQ MUCCOMA
SIBASIIOTCS AOMOAHUTEABHbBIM CMIOCOBOM 3aLUMTbI CEAbCKOXO3SMCTBEHHbIX KYAbTYP.

Bce 6oAbluyi0 03a60UYEHHOCTb  BbI3bIBAIOT HE3AOPOBbLIM  PALMOH MUTAHWUS, 3arpsisHeHHble
TOKCMYECKMMM BELLECTBAaMM WM BPEAHbIMW  MUKPOOPraHnsmamu. [locaepHee KpariHe akTyaAbHO,
MOCKOAbKY C POCTOM MaTOMeHHbIX M YCAOBHO-TATOr€HHbIX GaKTEPUiA 3HAUMTEABHO YHACTUAUCH CAyYam
pasAnuHbIX 3aboAeBaHMI, a MX OOCEMEHEHHOCTb Bbi3blBAeT ObICTPYIO MOPYY 3epHa M MPOAYKTOB
npu xpaHeHnn. B coctase admpHoro macaa mccona (Hyssopus officinalis) o6Hapy>xeHo oaHO 13
AYULLMX GMOAOTMYECKMX COEAMHEHWIA, KOTOPOE KOHTPOAMPYET POCT MaToreHHbIX rpuboB, BUPYCOB,
GakTepuii 1 cnop. Pe3yAbTaTbl 3TOM paboThbl MOKA3aAKM, YTO I(MPHBLIE MACAA MOAHOCTbIO MOAABASIOT
POCT MMKPOOPraHM3MOB, MPU 3TOM He OKa3blBalOT HMKAKOro OTPULLATEABHOIrO BO3AEMCTBMS Ha 3epHa
NMPOPOLLEHHON MileHuLbl. B Xoae aKkcneprmeHTa NpoBOAMAMCL HABAIOAEHMS 3a NMPOPACTAaHUEM CEMSIH
B TeUEHMWe NATU AHEN.

[oAyueHHble AaHHble MOKa3aAM, UYTO TOAbKO ABa copTa nwenuubl F'ypu n Cyax crnocoGHbl
npopacTatb Mpu YCAOBUM HaAMUMs GAKTEPUAALHOTO MHOKYyAsTa Pseudomonas sp., passutue cemsiH
npy 3TOM cocTaBAsieT cooTBeTcTBeHHO 40% u 80%. Takum 006pasom, MokasaHo, YTO pacTeHus,
MHOKYAMPOBaHHble KAeTKamu Gaktepun Pseudomonas sp., MMetoT HM3KMiA Temn pocTa. [peanocesHast
ob6paboTka cemsH 3hMpHbIM MacAoM mccona (Hyssopus officinalis) nprBeaa K nNoBbilEHMIO aKTUBHOCTH
npopacTaHusi, pocta M pPasBUTUS KOPHEBOM cucTeMbl Ha 80% 1 M3MeHeHWe MOopdOMEeTPUYECKMX
rnokKasareAen.

KAtoueBble CAOBa: 3(hMPHbIE MACAQ, 3arpsi3HEHME OKPY>KAIOLLEH CPeAbl, GaKTEPUAAbHbIN MHOKYAST,
MLeHNnYHoe 3epHO, MCCO.

Wheat (Triticum aestivum L.) has taken place
as a staple food source for humanities since times
immemorial (Satish S., et al, 2010: 237-241). It
is considered as a major agricultural commodity
and dietary component across the world and it
is one of the most significant cereals in view of
nutritional value (Abd El-Baky H., et al, 2009:
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77-83). Pathogenic microbes cause root infection
(rots), wilts and damping off diseases which are a
huge problem in agricultural production worldwide.
Intensive production with successive cultivations of
susceptible crops often results in the arise of high
population densities of pathogenic microbes Soil-
borne pathogens cause economically important
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diseases in planted crops such as damping-off, root
rots, seedling blights, crown rots, foot rots, root
browning and wilts. The diseases may be caused
by more than 50 different fungal species, various
bacterial species and viruses. The damage evoked
by soil borne pathogens is usually under estimated,
since it appears below ground. Plant diseases caused
by pathogens below ground may be considered
as limiting factors of plant health and save yield
quantities and qualitatively. Function of fungicides
and bactericide to control soil-borne fungal and
bacterial pathogens, with the exception of seed
treatments, seems not to be appropriate for economic
and ecological reasons (Abawi G. and TL Widmer
2000: 37-47, Bonanomi et al., 2006: 571-578,
Macias et al., 2007: 327-348). Efficiency of field
crops should be increased to meet the rising global
demand for agricultural products. In agricultural
farms, pathogenic bacteria are responsible for
a sizable part of the economic loss by means of
reducing the quality and quantity of the products
(Rassaeifar M., et al., 2013: 73-81).

Infested wheat grains are the carry pathogens
which can have long-distance diffusion. The major
impact of seed-borne diseases in wheat is not only
yield reduction but also deteriorate of marketable
grain quality. Early detection of pathogens is a crucial
step in the diagnosis as well as for the management
programs in wheat (Majumder D., et al, 2013:
500-507). Seeds commonly contain high microbial
loads, ranging between 10* and 10° CFU/g which are
constituted mainly of pseudomonads, enterobacteria,
lactic acid bacteria and yeast (Prokopowich D. and
G. Blank 1991: 560-562, Randazzo, C., et al., 2009:
484-490 & Robertson, L.J., ef al., 2002: 119-'126).
These levels can increase during sprouting, reaching
populations as high as 10*-10"" CFU/g (Ghandi, M.
and K.R. Matthews 2003: 301-306, Penas, E., et
al., 2008: 698-705 & Peles F., et al., 2012:53-60).
Therefore, to minimize microbial contamination
of seedlings prior to consumption, initial microbial
load should be controlled (Akbas M. Y. and Olmez
H. 2007: 619-624).

Naturally happening wheat grains and their
products toxicants can antagonistically affect the
nutritional quality and safety of foods. Because
of a growing concern about relationships between
diet and diseases and because of a growing need
to improve the quality and safety of our food
supply, research is needed to define conditions that
minimize the levels of microbial effect compounds
wheat germination and growth. Thus, in order to
improve wheat grains safety, there is a need for
technologies to inactivate or inhibit pathogenic

microbes with essential oils of hyssop that is neutral
on environment and compatible natural compounds
and plant extracts.

Essential oils can act as prooxidants affecting
inner cell membranes and organelles such as
mitochondria (Betts 2001: 33-46, Pichersky
et al., 2006: 808-811). Depending on type and
concentration, they exhibit cytotoxic effects on
living cells but are usually nongenotoxic. Because
of the great number of constituents, essential oils
seem to have no specific cellular targets. As typical
lipophiles, they pass through the cell wall and
cytoplasmic membrane, disrupt the structure of their
different layers of polysaccharides, fatty acids and
phospholipids and permeabilize them. Cytotoxicity
appears to include such membrane damage. In
bacteria, the permeabilization of the membranes
is associated with loss of ions and reduction of
membrane potential, collapse of the proton pump
and depletion of the ATP pool (Knobloch et al.,
1989: 119-128, Sikkema et al., 1994: 8022-8028,
Helander et al., 1998: 3590-3595, Ultee et al.,
2002: 1561-1568, Di Pasqua et al., 2006: 2745-
2749, Turina et al., 2006:101-113) Essential oils
can coagulate the cytoplasm and damage lipids and
proteins. Damage to the cell wall and membrane can
lead to the leakage of macromolecules and to lysis
the pathogenic microorganisms (Bakkali F., et al.,
2007: 446-475).

Methods and materials

Experimental site and extraction of the essential
oils

The study was performed in the laboratory of
Microbiology at Department of Biotechnology,
Faculty of Biology and biotechnology al-Farabi
Kazakh National University. To prepare essential
oils, seeds of hyssop were collected from Panjshir
province of Afghanistan after the harvesting
process and storage at room temperature for 5
days (Shokouhian A., et al., 2016:13-17).-General
methods such as steam distillation or isolation with
water without any solvents are used in industrial
sectors obtain of hyssop essential oils (Jirasek V.,
et al., 1986: 15-16). To study the effectiveness
of vary solvents and their effect on the quantity
and composition of essential oil of hyssop was
isolated by petroleum ether, ethylene oxide and
dichloromethane. The time period of extraction
was from 1 to 90 minutes at temperatures of (in
petroleum ether 50°C, in ethylene oxide —5°C and in
dichloromethane 20°C. The best result was received
with petroleum ether at 50°C for 90 minutes. The
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method was more effective than other methods,
the essential oils production of hyssop raised from
0,92% extract ethylene oxide and dichloromethane
to 1,49% extracted by petroleum ether.

The isolated oily liquid 0,15-0,76% pigments
are light yellow in color, of pleasant spicy, herb-like,
slightly camphoraceous smell with p =0,917-0,965;
o =—0°to —25°% acid number < 4. According to some
scholarly sources the hyssop (Hyssopus officinalis)
contains more than 1% of'essential oil with maximum
content at the onset the flowering stage. The content
of essential oils (0,90-0,92%) in plants of Hyssopus
officinalis var. seravschanicus demonstrated grown
in the area Sukhandarya in Russia is almost in
agreement with the latter reference. Leaves had
the highest content of essential oil at the stage of
budding formation (Kizil S., et al., 2008: 273-279,
Diaconu P. and Birza T. 1991: 13-16). Newer papers
report higher contents — up to 7% — in relation to
genotype as displayed by analyses of the hyssop
(Hyssopus officinalis) population grown in 1985—
1990. The essential oil enable to find in 6 phenotype
representatives (corolla color from dark blue to
white) was conditioned by flower color (higher
content was found in darker-color individuals).
Shoots without leaves and non-green plant parts did
not contain any essential oil (Jankovsky M. and T.
Landa 2012:119-123).

Seed treatment and collection of the data

Petri-plates containing nutrient agar medium
were double streak technique and put into the
incubator for 24 hour and plates were incubated
at 37 °C. Already by using pour plate and spread
plate techniques isolated the bacterial contains
(Pseudomonas  aeruginosa, Bacillus  subtilis,
Staphylococcus aureus) of all wheat seeds varieties
(Mukawm, Chunta, Ghory, Sosan, Sulh 2002,
Akozet, Farblang and Parwa) and save into the test
tubes in cool temperature inside the freezer. After
re-cultivated of bacteria by adding 10ml of solvent
0.5% NaCl enable to pour from petri to test tubes
and 10 seed of wheat in each of specific tubes again
put to the incubator for 2 hour in 37 °C. Thus we had
four variant Control, bacterial inoculant, treated and
essential oils. Ten wheat seeds were kept in each
Petri plate containing two disks of Whatman No.1
filter and the experiment was conducted in duplicate
(Perello A., et al, 2013: 318-332). Observation
on seed germination was taken for five days. The
experiment was conducted at room temperature of 25
+ 1 °C and 12 hour light and the same darkness. The
germinated seeds were counted by emerging radicle
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elongating to 2 cm during 5 days of germination.
The number of germinated seeds in each Petri dish
was daily recorded. The germination percentage
was estimated using the following simple equation:

The number of germinated after five days
Ge = x 100
Total number of seeds

Indeed, the magnitude of the Ge index displays
a too degree of germination for treated seeds
representing high effect of essential oils on Ge.
(Rani B., et al., 2014: 1055-1063).

Results and discussion

The study was referred to four variant that
each of them had vary of each other effective on
wheat germination and growth. The best biological
compound which capable successfully controls
the pathogenic fungal, viral, bacterial and insect
contaminations is essential oils of hyssop (Hyssopus
officinalis). The results of this experiment revealed
essential oils were completely effects on bacterial
inoculant and support the growth of wheat grain.
It enables to eliminate the all pathogenic bacteria
which inoculated with seeds.

The experiment displayed that bacterial inoculant
effected on seed germination, only two varieties
of wheat capable to geminate with Pseudomonas
inoculated that was 40% germinated seed in Ghory
cultivar and 80% germinated seed in Sulh variety.
Thus shown bacterial inoculated caused to decrease
60 and 20 percentage germination of the Ghory and
Sulh varieties respectively. Although in all other
wheat cultivars hadn’t germination in bacterial
inoculated variant, but in controls (inoculant of
water, inoculated with essential oil of hyssop) had
100% germination and also in Treated variants
the wheat seeds germinated 80% and were greatly
treated by essential oils of hyssop (Hyssopus
officinalis) (Figures 1 and 2).

Thus clarified inoculated microbes enable to
reduced and eliminated the wheat germination and
very significant to inoculant with essential oils of
hyssop for combine and prevent this peril before
planting the wheat seed.

Mostly of these wheat grains after germination
had died and couldn’t capable to survive and growth
it replayed the colonization of bacteria that appeared
black spots around the hypocotyls and epicotyls of
wheat seed which caused interfering by pathogenic
bacteria that inoculated already with wheat grains
and amount of hazard in wheat field. Also effected on
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speed of growth which causes to delay the maturity
and harvesting process the growth conducted after
emerging radicles five days. Generally the wheat
germination of controls start at minimum 2 cm and

prolong during five days the highest length shoot
of controls variants among all of variants is Sulh
variety that had 17 cm in essential oil and 15.7c¢m in
distillate water (Figure 3).
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Figure 2 — Percentage of two varieties of wheat grains germination in controls and
different variants contaminated with Erwinia, Staphylococci and Bacillus

Although among the bacterial inoculated
variant on four varieties of wheat seeds had result
that shown the resistance of wheat variety against
inoculated bacteria such as Pseudomonas inoculant
on Ghory and Sulh varieties, these cultivars could
germinate and growth by a little different with
control, the first day after germination respectively,

1. €. 3,5 and 5 cm but in the inoculated 2 and 2,5 cm
grew but the treated variants were satisfied because
they had the same length like controls variants but
a little different in Pseudomonas contaminated, i.e.
the first day 5,5 and 5 cm treated Pseudomonas
inoculated and in the controls 3,5 and 5 cm
(Figure 4).
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Figure 4 — Growth of Ghory and Sulh varieties in treated and inoculated during five days

But the treated variants had greatly growth
Chunta variety that had the highest growth among
the inoculated bacteria especially contaminated by
Bacillus then Staphylococci and Erwinia treated
varieties, so in the bacterial inoculated variant fully
eliminated all cultivars these bacteria colonized and
produced black spots the covered the wheat seeds.
Thus the elimination of seeds by colonizing of
bacteria revealed these bacteria enable to prevention
of germinating and finally destroy the yield
(Figure 5).
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In fact the growth of treated variants got speed
after third day of germination, so the essential
oils variants grow up day by day with hadn’t any
difference, it replayed the essential oils of hyssop
affected on bacterial inoculant during first until
third day of germination and then support the
growth process of wheat. And the all cultivars were
susceptible against all genera such as Pseudomonas,
Erwinia, Bacillus and Staphylococci but only two
varieties like Ghory and Sulh were resistance against
Pseudomonas.
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Figure 5 — Growth of Chunta and Mukawm varieties in treated and inoculated during five days

Conclusion

This study received among which bacteria
were sensitive against essential oils of hyssop,
although they had difference level effecting such
as Bacillus the highest sensitive versus essential
oils of hyssop in all varieties of wheat seeds
successfully controlled and the growth of wheat
seeds lengths the same in controls variant in case
the inoculated variant eliminated the wheat seed
for example in Chunta variety at the control was
grown during five days like 4,5cm 6,5cm §8,5cm
14,3cm and 15c¢m but on the treated variant also
was grown at the period of five days that consist

respectively as Scm 9cm 12cm 14,5cm  and
16,4cm. The Erwinia and Staphylococci genera
also were sensitive but not like Bacillus in Chunta
and Mukawm varieties.

Thus revealed inoculated bacteria were very
sensitive against essential oils of hyssop and the
extraction of essential oils of hyssop is not very
complex also by using of this compound we can
prevent of environmental pollution and other hazard
of using chemical compound that causing resistance
like bacteria via conjugation or transformation,
only we need to add 10.2 ml/lit of essential oil in
distillate water and inoculate the wheat seeds with
this solvent before cultivation.
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