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THE INVESTIGATION AND USAGE OF THE WASTEWATER ALGOCENOSIS FOR
THE STUDYING OF THE ORGANOLEPTIC WATER’S PROPERTIES

I.ZH. MOLDEKOVA, N.S. BEKBAULINA
K. Zhubanov Aktobe Regional University, Aktobe, Kazakhstan

Annarna: Xywmbic OapeichiHAA OangpIpiaap onapisl CYAbIH OPraHONENTHKAIBIK CHIIATTaMaJapblH XKaKcapTyaa
KOJIJaHy MaKcaThIHAa 3epTTeNi. benrim 6ip MHKpOOpraHM3MIEpP/IiH Cy OPTACHIH Ta3apTy KaOuIeTi OMOTEXHOJOIH,
MHKPOOHOJIOTHS KOHE IKOJOTHSI CHUSKTHI KONTEreH FHUIBIMH 3epPTTEyJepIiH TakpIpsiObl Gombim tabbutamsl. Chlorella
vulgaris AK Ne 001 mrammel cbiHayapiH 16-17 KyHIepiHne Kasip[iH ©3iHAE arbIHIbl Cylap MeH KaJAbIKTap/blH
[UTAMIAPBIHIAFBI )KAFBIMCBI3 HICTI JK0s1bl. KanapIkTap IpIH MeTiHAUIePIHIH ¢H TOMCH KOHIICHTPAIUACHI Oap yiriiepae
JKaFBIMCBI3 Hic xoFananbl. CeiHaMa yirici ymiH 10 MITH THTEpi jKacyImanapIpl OaCTalmKbl €HTi3y JKEeTKITIKTI OOIIbI,
COHBIMEH KaTap 3epTTeNITeH YITUICpAiH JAMIBUIBIFBIHAA eleyi jakcapy Oadkanmel. 3eprreymin 20-mi KyHiHZIE
KaJIIBIKTapAbIH MOTIHIUIePiHiH €H TOMEHT1 KOHIICHTPAIMSCH 0ap chIHaMaiap OnTHMaIsl 0oimel. by ynrinepain pH-
HIiH cinTinik mamaceiHad (9,5) Oelirapanka (7) Temenzaeyi Oailikanzipl. ToxipuOeHi OacraraHHaH KeWiHri 15-mi kyHzae
a3bIK-TYJIKTIH JKaJIFbI3 Ko31 OOJbIN TaObLIATBIH JIacTaylbl 3aTTap OonareiH yiriiepaeri mramm Chlorella vulgaris AK
Ne0O1 knerkanapbIHBIH €H KOIl CaHbl ajbIHIbl. 3epTTeydiH 17-20 KyHzAepi >kacylanap/blH eJiMi Ke3eHi OacTaliibl.
Bannpipiap KopliaraH opTara HIBIFApbUIATBIH SPTYPJII XUMHSJIBIK KOCBUIBICTAPABIH, COHBIH ILIIHJE OHOJIOTHSIBIK
Oencenni 3aTTapblH Ke3i Oosbln Tabbutanbl. backa opraHm3MiepniH AaMyblHA peTTEyLIl ocep eTe OTHIPHIN, oJap
THAPOOHOIIEHO3IAP/IbIH TY3UIyiHEe KaThICa/bl, CyIbIH OPraHOJICIITUKANIBIK CHIATTaMAJIApbIHA KOHE TAOWFH CYJap/bIH
caracblHa acep eTefi.

Tyiiin ce3mep: Oanublpnap, arbIHIABI Cyllap, OPraHOJENTHKAIBIK CHIATTAMalap,0MOJIOTHSIBIK Ta3apry,
aJTOIIeHO3, KAJJIBIK uaMaapsl, pH.

AuHoTanusi: B xoze paboThl ObUIM HW3y4YEHBI BOAOPOCIH C LENbIO HCIOJNB30BAHHS HX B YIYYIICHUH
OpraHOJISNTHYECKUX MoKa3zareneil Bojbl. CIIOCOOHOCTh HEKOTOPBIX MHMKPOOPTaHW3MOB OTHHMINATH BOJHYHO Cpeay
00BEKTOM M3YyU€HHsI MHOTHX HAayK, TAKUX KaK OMOTEXHOJIOIWsl, MUKPOOHOJIOTHS M DKOJIOTHUs. BBUIO YCTaHOBJIEHO, YTO
mramMm Chlorella vulgaris AK NeOO1 ycTpanser HeO1aronpusTHbIHN 3amax B Mpodax CTOYHOI BOJBI U CTOYHOTO WJIA Y)Ke

Ha 16-17-ple qHM SKcliepuMeHTa. B mpobax ¢ HauMeHbIel KOHIIEHTPAIMeil CTOYHOTO Mila HeMPHUATHBIH 3amax ucue3aeT
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obictpee. [ npoObl «Crounslii wn + crounas Boga + Chlorella vulgaris AK Ne0O1 — 6.25mn/43.75mMm» ObuIO
JAOCTATOYHO Ha4YaJIbHOC BHECCHHC KJIICTOK C TUTPOM 10 miH. Taxxe MMPpOU30IIJIO 3aMETHOC YJIYUIICHUC MYTHOCTHU
HCCIICAYEMbIX Hp06. Ha 20-51it JCHb HCCJIICOOBAHUA HpOGH C HauMEHbIIEH KOHHCHTpaHHeﬁ CTOYHOI'O HJIa HUMCIIU
omanecieHuuio. IIpomsonuto cHmwxkenne pH naHHBIX mpo6 OT wwenodHoro 3Hauyenus (9,5) mo HeitpamsHOro (7).
Hambonpmee xommyectBo kierok mramMma Chlorella vulgaris AK Ne0Ol B mpo6ax, B KOTOPBIX €IHMHCTBCHHBIM
HUCTOYHUKOM NHUTAHUA SABJIAIINCH NMPUCYTCTBYIOIUE B HUX 3arpsI3HCHUS, 3 (6) TIOJTY4Y€HO Ha 15-p1i1 JC€Hb C MOMCHTAa
Hadaia skcnepumenTa. Ha 17-20 gam mccienoBanus HacTymma ¢aza THOEIH KIETOK.

KiroueBble cioBa: BOIOPOCIN, CTOYHBIE BOIBI, OPTAHOJIENTHYCCKUE IIOKA3aTEIIH, OroornYecKas OYHCTKa,
aNproneHo3, CTOYHBIN w1, pH

Annotation. It has been found that the strain Chlorella vulgaris AK Ne. 001 eliminates the unpleasantodour in
the samples of waste water and sewage sludge even on the 16-17th days of the carried out investigation. In terms of the
samples with the lowest concentration of sewage sludge, the unpleasant odor disappears rapidly. For the sample
«Sludge + wastewater + Chlorella vulgaris AK Ne. 001 - 6.25ml / 43.75ml», there has been a sufficient amount of
initially applicated cells with a titer of 10 million. There was also a noticeable improvement in the turbidity of the
studied samples. On the 20th day of this research, samples with the lowest concentration of sewage sludge had got
opalescence. The decrease in pH of these samples has occurred so this amount has dropped from an alkaline value (9.5)
to a neutral value (7). The greatest number of cells of the strain Chlorella vulgaris AK Ne. 001 in samples, in which the
only source of nutrition was the contaminants present in them, has been obtained on the 15th day from the moment the
experiment began. On the 17-20 days of the study, the phase of cell death has begun.

Key words: algae, wastewater, organoleptic indicators, biological treatment, algocenosis, sewage sludge, pH.

Microalgae include species of unicellular algal organisms that can live individually or in
colonies. Algae are a source of various chemical compounds released into the environment,
including biologically active substances. Providing a regulatory effect on the development of other
organisms, they participate in the formation of hydrobiocenoses, affecting the water organoleptic
characteristics, and the formation of the qualitynatural waters. The quality or the extent of water
pollution by the composition of algae is evaluated in two ways:

1) by indicator organisms;

2) by comparing the structure of the community in areas with varying degrees of pollution.
In the first case, the process is occurring in an accordance to the presence or absence of indicator
species or groups and their approximate number, particularly, using pre-developed systems of
indicator organisms, a reservoir or its section is assigned to a certain class of waters. In the second
case, the conclusion is made by comparing the composition of algae at different stations or sections
of the reservoir, which are prone to pollution to different degrees [1].

Currently, wastewater treatment is based on bacterial activity.

Algae, like bacteria, take part in the treatment of wastewater from a number of organic
compounds, utilizing the necessary nutrients: phosphoproteins, phospholipids, phosphoglycosides,

nucleic acids. Algae can utilize even synthetic detergents as a source of phosphorus. [2]
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The organoleptic properties of water are precisely those signs that perceive the human
senses. These properties are evaluated regarding the intensity of perception. The olfactory,
gustatory and visual, sensory organs participate in the determination of such properties. The
sensations they receive are due to both factors physical characteristics of the water and the presence
of any foreign chemicals in it [3].

These include smell, taste, sediment, turbidity, colour and transparency, that is, those
properties that can be determined by the human senses.

Turbid, dyed in any colour or having an unpleasant smell and taste, the water is not sanitary-
hygienic inadequate even if it is harmless to the human body. This is due to the fact that a person
experiences turbid, coloured and unpleasantly smelling water with an unpleasant sentiment,
sometimes disgusting. Deterioration of the water properties adversely affects the drinking-water
regimen, reflexively affects many physiological functions, in particular, the secretory activity of the
stomach [4].

Algae are important biological treatment agents and are already used as a “treatment” for
wastewater. Introduction to the reservoir, waste water of green algae - chlorella, in addition to
solving the problem - elimination of "flowering™ of blue-green algae provides: - improvement of
organoleptic indicators;

- a significant improvement in water quality by the concentration of chemical elements, such
as heavy metals, petroleum products, phenols, inorganic forms of nitrogen and phosphorus;

- a significant reduction in bacterial contamination of water by pathogenic microflora;

- increase in forage resources of the fauna of water bodies. - reduction of biochemical and
chemical oxygen consumption;

- an increase in the amount of dissolved oxygen in water throughout the growing season; -
restoration of recreational potential

A study of the taxonomic composition of algae in various water bodies with different types
of wastewater suggests that the main place among them is occupied by green, euglena and diatoms,
sometimes blue-green (cyanoprokaryotes) [5]. Among green algae, chlorococcal, which is mainly
represented by species of the genera Chlorella, most often dominates. In some cases, algoflora can
be represented, in fact, by the monoculture of any kind of algae that is highly resistant to many toxic
substances and able to adapt to their long-term effects [6].

Currently, scientists are also trying to find out other variables that may affect this process, as
well as evaluate the economic efficiency of the system [5]. A very effective, cheap and affordable
way to treat contaminated wastewater is to grow algae (green, blue-green). They are able to kill
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harmful bacteria and viruses, to secrete some anti-carcinogenic substances. Research is conducted
in many countries around the world [7].

One of the most important problems of water use is a change in the chemical composition of
surface sources of drinking water under the influence of various natural factors. The range of
pollutants that fall into these reservoirs is very wide: organic, inorganic, organometallic. Among
organic toxicants, in recent years, cyanotoxins formed in water bodies as a result of the rapid
utilization of inorganic nitrogen by blue-green algae (ammonium cations, nitrite, nitrate anions)
have attracted special attention [8].

An innovative approach to significantly reduce the level of pollution of water bodies by
cyanotoxins is the correction of algocenoses of these water bodies by planktonic strains of green
microalgae Chlorella vulgaris. They differ from other phytoplankton representatives in their ability
to live in a wide temperature range (from 2 to 40° C), resistance to shock reactions (freezing), and
the ability to develop under extreme conditions, for example, in wastewater of coke plants with a
phosphorus content of 1 g / dm3.

Chlorella utilization of inorganic derivatives of nitrogen and phosphorus is so effective that
there is no chance for the development of other types of algae (in particular, blue-green algae -
cyanobacteria). This, taking into account the toxicity and, correspondingly, unpleasant odours of
substances released by blue-green algae, has a positive effect on the quality of water in natural
reservoirs used both for the preparation of drinking water and for recreational purposes (bathing,
amateur fishing, etc.).

The studies were carried out according to generally accepted methods: the study of
organoleptic indicators of water and the cultivation of microalgae cells [9].

A method for determining the state of a water body by directly inspecting it. In organoleptic
observations, special attention is paid to turbidity, colour, colour, smell, taste [10].

The technique used was the cultivation of cells of various microorganisms, phototrophic
microorganism cells, the cultivation of microalgae cells C. vulgaris was carried out on Tamiyya
medium with the addition of 5 g / | glucose, model nutrient media simulating household wastewater
and wastewater from the food industry and real wastewater [11].

The biotechnology under development is based on the structural reorganization of
phytoplankton by the introduction of the microalga Chlorella vulgaris. Water samples for
hydrochemical and hydrobiological analyzes were taken with a bathometer at the points of water
intake [12].

Our study of the chemical aspects of wastewater algalosis correction, which was
characterized by low water quality and dissatisfaction with organoleptic properties [13]. This paper

presents experimental data which obtained by introducing green pure and mixed cultures of
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Chlorella vulgaris microalgae into wastewater samples diluted in different concentrations with
wastewater to improve the organoleptic properties of water [14].

To determine the organoleptic state of wastewater under laboratory conditions, an
experiment was conducted to rehabilitate and eliminate the unpleasant odor and turbidity of

wastewater samples with sewage sludge (Fig. 1).

$-3
- —

Figure 1. Comparison of the turbidity of the samples after introducing cells of the strain
Chlorella vulgaris AK Ne 001

Odour was determined at room temperature. First, the nature of the smell was established
(marsh, fecal, putrid, odour of damp, hydrogen sulfide, etc.), then its intensity was determined by
the threshold of dilution [15]. Odour was quantified by diluting the wastewater with odourless water
to an odour intensity of 1-2 points. To do this, test wastewater in the amount of 5, 10, 25, 50 cm3
was placed in flasks and the volume was brought to 100 cm3 with odourless water. The contents of
the flasks were mixed and the dilution at which the odour disappears and the dilution with an odor
intensity of 1-2 points were determined.

The results of the experiment were determined in the laboratory of the Hydro Eco Resource
LLP. Data on the results of the smell of wastewater and the amount of cell content are shown in
table 1.

The number of cells was also counted (figure 1) and the dynamics of pH changes in the

studied samples were determined (figure 2).
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Thus, the best cell growth of Chlorella vulgaris AK Ne 001 was in the sample «Sludge +
wastewater + Chlorella vulgaris AK Ne 001 - 6.25 ml / 43.75 ml». The worst cell growth of
Chlorella vulgaris AK Ne 001 was in the sample with the highest concentration of sewage sludge
compared to other samples [16]. The largest number of cells in samples in which the contaminants
present in them were the only food source was obtained on the 15th day from the moment the
experiment began. On the 17-20 days of the study, the phase of cell death began.

Cell growth Chlorella vulgaris AK Ne 001 in
the studied samples

30 000 000

1 ® Sludge + wastewater + Chlorella
vulgaris AK Ne 001 -25ml /25
ml

25 000 000

20 000 000
]

15 000 000 Waste sludge + wastewater +
Chlorella vulgaris AK Ne 001 -
— 12.5ml/37.5ml.

Sludge + sewage +
| ChlorellavulgarisAK Ne 001 -
5 000 000 6.25ml/43.75ml

10 000 000

0

1 day 5 day 10 day 15day 20 day

Figure 2. Chlorella vulgaris AK Ne 001 cell growth in the studied samples.

The data presented in figure 3 indicate that, when growing the culture of the strain Chlorella
vulgaris AK Ne 001, the pH of the studied samples decreased from an alkaline value (9.5) to a
neutral value (7), which is a positive result during its biological purification.

Dynamics of pH in the studied samples

du-Sludge + sewage + Chlorella vulgaris AK Ne 001- 6.25ml/43.75 ml
Tl

Waste sludge + wastewater + Chlorella vulgaris AK Ne. 001 - 12.5ml/37.5mlL
s Sludge + wastewater + Chlorella vulgaris AK Ne. 001-25ml /25 ml

es A 88 Lt s A

.—‘_H'i_iﬁ'—Hv
._!_.-"!‘——.-ﬁ—.-ﬁ_—.7__5

1 day 5 day 10 day 15 day 20 day

Figure 3. Dynamics of pH changes in the studied samples.
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Table 1. Results on the smell and their dynamics of change in samples after introduction of
cells of the strain Chlorella vulgaris AK Ne 001

Sample Name | Smell Characterization
1st day 5th day 10th day 15th day 20th day
10 min 15 min 10min | 15min | 10 15 min 10 15min | 10 15 min
c/ml c/ml c/ml c/ml min | ¢/ml min c/mi min c/ml
c/ml c/ml c/ml
the smell
) ) the the of
Sludge + persistent | persisten
smell of | smell | grass | sewage mudd mudd | muddys
wastewater + | fecal- tfecal- . muddy
. stale of ysm | sludgeis | ysmel ysmel | mell.
Chlorellavulg | putrefacti | putrefact smell.
) ) grass. stale ell. hardly I l. Score:
aris AK No ve. ive. . Score:
Score: grass. | Scor | perceptibl | Score: Score | 1l
001 - 25ml/ Score: V| Score: V v
V Score: | e: IV | e earthy |V v
25ml
v smell.
Score: V
) notic
) persisten )
Sludge + | persistent the o eabl faint ] the
t, distinc faintm
wastewater + | , pungent smell of e mudd smell
pungent tgrass muddysm uddys |
Chlorellavulg | odor  of stale W00 ysmel is nosmell
) odor of yodor. ell. mell.
aris AK Ne | hydrogen grass. dy l. hard | s
) hydroge Score: Score: IV Score:
001 - 12.5 ml | sulfide. Score: N smel Score: " to
n
/37.5ml Score: V ) v I I smell
sulfide.
Scor
Score: V
e: Il
persisten
Sludge + ] t  smell the
persistent mud . the
Wastewater + of grassys | grassy faint smell
smell of dys ) smell | nosm | nosmell
Chlorellavulg hydroge | mell. smell. muddy is )
) hydrogen mell. is hard | ells S
aris AK Ne ) n Score: Score: smell. hard
sulfide. ) Scor to
001 - 6.25 ml sulfide. v 1l Score: 11l | to
Score: V e:lv smell
[43.75 ml Score: V smell

In connection with the increased anthropogenic impact on water bodies, the relevance of
water treatment using aquatic vegetation increases [17]. The results of experiments to combat the
flowering of cyanobacteria and their replacement with green algae are considered, see table 1.

Thus, the elimination of the unpleasant odour of the studied samples depends on the

concentration of wastewater and wastewater in the samples, as well as on the initial introduction of
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cells of the strain Chlorella vulgaris AK Ne 001. Since according to the results of this study, the
strain Chlorella vulgaris AK Ne 001 eliminated a completely unpleasant odour in samples with a
lower concentration of sewage sludge on the 16-17th days, and in the samples «Sludge + waste
water + Chlorella vulgaris AK Ne 001 - 25ml / 25ml» by 20 The second day there is a faint, muddy
smell. According to the analysis of the above table 1, it was revealed that in order to effectively and
quickly improve the smell of water with the highest concentration of sewage sludge, it is necessary
to add 15 million cells /ml.

For the sample «Waste sludge + wastewater + Chlorella vulgaris AK Ne 001 - 6.25ml /
43.75mly, an initial application of cells with a titer of 10 million was sufficient. Based on the study,
it was found that to improve the organoleptic characteristics of water and for the purpose of
bioremediation, the use of the Chlorella vulgaris algae culture is sufficient.

The study found that the algae Chlorella vulgaris have a high cumulative activity in relation
to phenolic compounds. Thus, algae from the genus Chlorella can be used in the future for the
purification of wastewater from phenolic compounds to standard values [18].

As a result of the studies, it has been investigated that chlorella, by adapting, is included in
the consistency of the reservoir, and the species composition of planktonic algae shifts toward green
algae [19]. It is shown that the main amount of biogens entering the reservoir is used for biological
processes that contribute to the self-purification of the reservoir. The predominance of green algae
in algocenosis is a factor in restraining the development of blue-green, and therefore, preventing the
«bloom» of water and improving its quality [20].
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