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ABSTRACT

Universal environmental contamination is a real situation that deteriorates our world
step by step. The dairy factory out flowing is the second greatest source of
contamination in water streams. The environmental impact of these factories can be
very high, especially due to the discharge of wastewater with high content of organic
matter and nutrients. These problems can be analyzed only after performing factual
study of various physicochemical characteristics. In the presented study,
physicochemical parameters like, temperature, pH, COD, TDS, TS and SS were taken
into account. Another purpose of this study is to ascertain university student’s
awareness and consciousness against general and dairy products related
environments. These levels were evaluated by the survey method. The data obtained
from the questionnaire were analyzed using SPSS 20.0. Results showed that the public
and company owners/ employees in particular should be informed about the seasonal
and cheese variety dependent patterns in environmental pollution.

Keywords: environmental awareness, white cheese, halloumi, seasonal patterns, waste
water

INTRODUCTION

Environmental, biological, chemical, and social factors that always lead to the development of living organisms
and maintain them under steady influence. This definition refers to both natural and artificial environmental
factors. There is regular conflict of interest between the natural and artificial environmental factors (Ceritli, 2001).
The ecological balance between them had been functioning effectively for centuries but has recently become
impaired in such a way that one cannot see this functioning anymore. Moreover, the amount of waste generated is
higher to the extent that cannot be neglected in the ecological balance and the nature cannot accommodate them in
its own structure. Every person has the right to live in a healthy environment, however recent rapid population
growth in the last century, industrialization and unlimited use of resources have resulted in rapid increase of
environmental pollution of the earth (Kaul et al., 1993).

Industrialization is backbone for development of all countries. However pollution caused by industrial activities
is of serious concern throughout the world. The food sector has one of the highest water consumption and is one
of the biggest producer of effluent per unit of production. Additionally it generates large volume of sludge in
biological treatment system. The dairy industry is an example of this sector and is one of the principal sources of
high effluent generation in European industries (Demirel et al., 2005).

The dairy industry enables the production of highly nutritional foods with the introduction of modern
equipment. The activities of dairy industry includes, the transformation of raw milk into pasteurized and sour milk,
yoghurt, hard, soft and cottage cheese, cream and butter products, ice cream, milk and whey powders, lactose,
condensed milk, as well as various types of desserts. The functional characteristics as well as health safety and
nutritional features of the new generation dairy products have been studied for many years (Watkinsa and Nash,
2010).
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Contribution of this paper to the literature

e According to this study, it was found that both seasonal and variety related patterns play a role in the
chemical output of the dairy production.

e The undergraduate students and male students that participated in the study have revealed less concern
about both general and dairy related environmental issues and they need to be educated.

e The study also pointed out the level of environmental awareness of Cyprus International University
students. The study also pointed out some essential aspect that need an urgent response.

Whey protein is often used in daily activities because of its high nutritional quality as well as its ability of
providing physical stability and acting as an emulsifier (Anja et al., 2017). The stabilizing effect of whey proteins
is due to its higher molecular weight. And the hydrophilic/hydrophobic distribution of amino acids in peptides is
responsible for the emulsion forming ability (Rahali et al., 2000).

Whey is produced at varying levels of serum components such as lactoalbumin and lactoglobulin from the milk
components remaining after the coagulation process during cheese making lactose, fat, minerals and vitamins.
Although it differs according to the cheese construction, 70-90% of the used pumice is obtained as cheese water
(Alichanidis and Polychroniadou, 2009). Halloumi (Hellim) is a semi-rigid cheese type that originates from Cyprus
and other Eastern Mediterranean countries. Traditionally, halloumi is produced from sheep milk or sheep-goat
milk mixture, but production from cow milk has become increasingly widespread in recent years (Papademas and
Robinson, 1998). It is known that the color of halloumi cheese produced from sheep and / or goat milk is white
while halloumi produced from cow milk is yellowish.

In case of disposal without evaluation special sewage system is needed to remove the whey and/or halloumi
waste water from the factory. If there a sewage system is not available, it is necessary to transport this material in
tanks. However, this process is very costly and takes a long period of time. In the case of transportation, the chosen
area be remote from residential areas and cheese water should never be left in streams or stagnant waters. Because
organic materials, which are not subjected to any treatment, are present in whey, there may be in water. This will
cause considerable environmental pollution, and endangerment of living creatures. Cheese whey contained organic
and saline effluent whose properties and treatment have not been clearly addressed, and the whey wastewater
generation is much higher than the volume of processed milk (Fateema et al., 2012). In many developed countries,
it is forbidden to leave the water of the cheese/whey to the sewer or surrounding area without being subjected to
any treatment. Despite the fact that this product is evaluated in various forms in developed countries according to
the nutritional value of the food items contained in the cheese juice developing countries are struggling in this
regard (Kolhe and Pawar, 2011).

Environmental pollution, which once seemed to be ignorable, has become focus of the public with the arrival
of health detoriating and life threatening points. The level that a person perceives the environmental pollution as
a risk can vary according to her knowledge about the subject. This knowledge is related to the persons past
experience, and the audiovisual and written media. The development and conservation of environmental
awareness is possible through environmental education (Cabuk and Karacaoglu, 2003). The characterization,
treatment of halloumi and whey waster should be conducted in order to educate people about it and prevention
measures should be employed. The purpose of this education is to lead every member of society to develop positive
awareness and attitude that is sensitive to the environment. An educational system that responds positively to
environmental incentives and actively participates in environmental issues should be developed. In this way,
environmentally sensitive individuals can be raised.

METHOD

Research Design

This study uses a joint methodology that aims to investigate the environmental impact of dairy industry and
the public awareness about it at the same framework. The study consists of two parts. In the first part, samples of
both white cheese and halloumi wastewater were collected from the dairy factory located in the selected region and
chemical analysis was carried out. For the second part, a study prepared by asking Cypriot university students
views on the attitude and behavior towards the general environment and dairy waste. In other words, this research
was prepared in accordance with a survey model. The research model is a methodology that includes various data
collection techniques.
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Area of Study

The source for the collection of wastewater samples throughout the present studies was the Dairy industry
located in Haspolat, Lefkosa.

Material Requirements

All the glassware, casserole and other pipettes were first cleaned with tape water thoroughly and finally with
de-ionized distilled water. The pipettes and burette were rinsed with solution before final use. The chemicals and
reagent were used for analysis were of analytical reagent grade. The procedure for calculating the different
parameters were conducted in the laboratory.

The Chemical Analysis on the Discharge of Dairy Factory

The samples were collected and analyzed for temperature, pH, Total Solids (TS), Total Dissolved Solids (TDS),
Total Suspended Solids (TSS) and Chemical Oxygen Demand (COD) values. The techniques and methods followed
for collection, preservation, analysis and interpretation (Rainwater and Thatcher, 1960), (Carawan et al., 1979),
(Hem, 1985) (APHA, 1995).

For the environmental impact of dairy industry, measurements were done on the Halloumi and white cheese
by products obtained from Haspolat Dairy factory. The analysis were done on the five samples taken from
Halloumi and white cheese discharge during both in 2016 summer (month) and 2017 winter (month). In particular,
the impact of operating season and the cheese variety on the chemical parameters were analyzed by using ANOVA
as the statistical test.

The Survey about the Environmental Awareness

For the awareness about the environmental impact of dairy industry, a survey based on data collection method
with 95 % confidence level and 5% sampling error was utilized. This section of the study was designed according
to quantitative relational screening model. Relational screening model targets to compute the correlation between
two or more variables (Giindiiz et al., 2016). Correlation research is a major component of social sciences which
reveals relations between variables in a seamless fashion. This type of research can lead the scientists to investigate
the cause effect relationships among variables once correlation among them is found (Biiytikoztiirk, 2008).

The population for the research included 194 Turkish Cypriot students from Cyprus International University
(CIU). The population size was selected according to the confidence interval required for a total of 394 Turkish
Cypriot students that are studying in CIU. The population included both undergraduate and postgraduate
students. The survey was realized in 2017.

The survey was designed as two-dimensional; one dimension being the awareness about the environmental
impact of dairy industry and the other being the general environmental awareness. To ensure the validity of data
collection, open and comprehensible language was used.

Data Analysis

The data obtained from the chemical measurements and surveys was investigated by using SPSS 20.0 program.
The seasonal and variety dependent patterns in chemical measurements were analyzed using ANOVA and the
survey results were analyzed using ANOVA, pyramid charts and dependent t-test.

Validity-Reliability Study

In order to test the reliability of the data collection method, Cronbach Alpha value was calculated. Final state of
the scale was constructed by eliminating the items that might decrease the scale’s Cronbach Alpha value. After
eliminating the items in the scale that lower the reliability and the initial 30 questions were decreased to 24
questions. The final survey comprised 13 questions about general environmental awareness and 11 questions about
dairy industry related environmental awareness. Cronbach Alpha Reliability Coefficient was found as 0.816. This
value is considered sufficient considering the reliability of the scale according to literature (Tavakol and Dennik,
2011).
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Table 1. Comparison of measurements with respect to cheese type (Summer)

Value ANOVA
Samples Mean SD LowerCI 95% Upper Difl\fneiae:ce p value
Temperatire o4 05 o8 S 01 0.809
M ntemems +4s 0o o0 05— 04  "00®
€00 itechess 5 tonses iess  sizn sary 21195 <0001
EC W::(lelc::\r:;se g 32 81 :82 :8; -0.5 *< 0.001
Turbudity W:iclelc::\r:;se 2 i;g:g 1308§.10 18069é1 2?23; 2192 70003
Nifte  itechesss 5 57 08 a2 sg 42 <000
Nitwle  iiedheess 52054 1o mer sisi 156 <00
S Y — O RT % 5166 <0001
Phosphate <t e 03 3 o 13 007
TDs W:i:clelc::wr:;se i 2529222:3 1739333..55 :3223:2 21?32— -77836  *<0.001
5 ntechess 5 rew0 a7 asmrs asess 064 <0001
S ntecees 5 ooeso0 1 raasss riizer 125100 ‘<000
VS inecress s 3isc0 ema mzose iose 000 007
RESULTS

Measurements of Pollutant Discharge with Respect to Variety of Cheese and Season

The study was comprise of two parts; the first part has to do with effluent characteristics analysis and the second
part involved determination of consciousness and awareness of students in Cyprus International University about
dairy environment and general environment.

The experimental part of this study comprised measurements of pollutant discharge with respect to cheese
variety and season. In particular, the pollution differences between white cheese/Halloumi and between
summer/winter were considered. The study analyzed the effects of dairy production on physical, chemical and
biological parameters of the waste water. The measurements included effluent characteristics such as temperature,
pH, COD, EC, turbidity, nitrile, nitrate, sulfate, phosphate, TDS, TSS, TS, TVS. The analysis was done with cheese
samples obtained from a dairy factory in Haspolat region of Lefkosa City.

The impact of cheese variety (halloumi & white) on the effluent parameters is analyzed for both seasons (Table
1 and Table 2). The temperature of waste water is an important measure with respect to the rate of the chemical
and biological reactions, the survival of aquatic animals, and the fitness of the water for useful purposes. The
temperature can also play a role in determining the appropriate treatment against the biological reactions. The
optimal temperature for operation of secondary wastewater treatment facilities is approximately 25 °C. The
temperature data obtained from halloumi and white cheese during summer were compared and they showed no
significant difference (Table 1) were as that of winter revealed the same (Table 2). Determination of pH is a
significant objective in the biologically treatment of the wastewater and the pH value is importance for any chemical
reaction. The average pH value was higher for Halloumi than white cheese in summer (p = 0.019) (Table 1).
However, the pH value is higher for white cheese than Halloumi in winter (p < 0.001) (Table 2). The dairy industry
generates strong wastewaters like other agro-industries characterized by high COD content. The average COD
concentration for white cheese and Halloumi cheese was shown in Table 1 and 2. Statistical analysis revealed that
the average COD value was higher for Halloumi than white cheese in summer (p < 0.001) and higher for white
cheese in winter (p < 0.001).
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Table 2. Comparison of measurements with respect to cheese type (Winter)

Value ANOVA
Cl195% Mean
Samples Mean sb Lower Upper Difference p value
Halloumi 5 226 05 13 13 0.0
Temperature —\, Lo cheese 5 226 11 4 14 0.0 1.000
Halloumi 5 51 0.1 12 05 209 R
pH White cheese 5 59 03 12 05 09 <0001
con Halloumi 5 12888.0 136.8 -808.2 2958 552.0 10,001
White cheese 5 13440.0 2074 8153 2887 5520
Halloumi 5 6.8 0.1 0.0 03 02
EC White cheese 5 6.7 0.1 0.0 0.3 0.2 0.053
. Halloumi 5 694.4 19.9 406 89.0 648 ]
Turbudity 0 e cheese 5 629.6 124 39.8 89.8 64.8 <0001
. Halloumi 5 8.2 02 33 40 37 ]
Nitrite  —irite cheese 5 45 02 33 40 37 <0001
. Hallourni 5 317.0 452 77.1 1749 126.0 )
Nitrate  “\hite cheese 5 1910 143 708 181.2 126.0 <0001
Halloumi 5 216.0 207 5836 5164 2550.0
Sulfat %< 0.001
U1 T \White cheese 5 966.0 25.1 5838 516.2 2550.0 <
Halloumi 5 291 20 02 5.0 26 R
Phosphate =G i cheese 5 265 11 0.1 5.1 26 0.036
oS Halloumi 5 35550.0 1405.8 120901 151819 136360 _ ,_
White cheese 5 21914.0 5205 11,0205 153515 136360 :
TS Halloumi 5 34580 1316 -6,683.9 1519 23266.0 0059
White cheese 5 6724.0 33116 7.376.1 8441 23266.0 ‘
< Halloumi 5 26400.0 1949.4 72569 3,351 52460, oo
White cheese 5 31646.0 445 76661 2,825  -5246.0 :
s Halloumi 5 1584.0 1396 7931 23349 2564.0 e 0001
White cheese 5 21480 172.8 7949 3331 564.0

Comparing the turbidity data of halloumi cheese vs white during summer (p = 0.003) and winter (p < 0.001)
showed statistical difference in favor of Halloumi (Table 1 and Table 2). Sulfate ion concentration of halloumi

cheese vs white during summer and winter shows statistical difference when compared (p < 0.001).

The impact of season on the effluent parameters is analyzed for both Halloumi and white cheese. The
comparisons are tabulated in Table 3 and 4. The results in Table 3 describes the Halloumi measurements with
respect to season. There is no significant seasonal difference in pH, COD, EC, Phosphate and TSS measurements.
However, summer measurements are significantly higher for temperature (p < 0.001), turbidity (p < 0.001), nitrite
(p <0.001), TDS (p < 0.001) and TS (p < 0.001). Winter measurements are significantly higher for sulphate (p = 0.014).
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Table 3. Comparison of Halloumi measurements with respect to season

Value Statistical Analysis
Cl195% Mean
Samples Mean sb Lower Upper Difference p value
Summer 5 282 0.4 49 6.3 56 ]
Temperature . ter 5 226 05 49 63 56 <0001
Summer 5 5.2 0.3 -0.2 0.5 0.2
pH Winter 5 5.0 0.1 03 0.6 02 0.332
Summer 5 12964.0 240.1 2091 361.1 76.0
cob Winter 5 12888.0 136.8 2225 3745 76.0 0.556
Summer 5 6.8 0.1 -0.1 0.2 0.1
EC Winter 5 6.8 0.1 0.1 02 0.1 0.359
. Summer 5 816.0 38.1 773 165.9 1216 R
Turbudity Winter 5 6944 19.9 746 168.6 1216 <0001
. Summer 5 10.0 02 15 2.1 18 R
Nitrite Winter 5 8.2 02 15 2.1 18 <0001
. Summer 5 401.0 151 348 1332 84.0 ]
Nitrate Winter 5 317.0 452 28.8 139.2 84.0 0.004
Summer 5 3814 137 -60.3 -89 346 .
Sulfate Winter 5 416.0 20.7 61.0 82 346 0014
Summer 5 278 13 38 12 13
Phosphate Winter 5 29.1 2.0 38 12 13 0.260
oS Summer 5 42060.4 13335 4512.1 8508.7 6510.4 e 0001
Winter 5 35550.0 14057 45112 8509.6 6510.4
Summer 5 3643.6 163.1 306 401.8 1856
755 Winter 5 3458.0 1316 323 4035 1856 0.083
s Summer 5 47820.0 13274 189878 238522 214200, .
Winter 5 26400.0 19493 189298 239102 214200 :
s Summer 5 2116.0 868.2 3749 14389 532.0 0213
Winter 5 1584.0 1395 2539.1 1603.1 532.0

When we compared pH values, halloumi vs white cheese during summer (Table 1) was ascertained and the
result showed no significant value, whereas that of winter (Table 2) showed significance difference (p <0.001). TDS
and TSS result of halloumi cheese vs white during summer (Table 1) and winter (Table 2) were also compared.
TDS values for for both values were very high for both varieties and TSS values of white cheese were greater than
Halloumi which reached statistical significance only in summer (p < 0.001).

The results in Table 4 illustrates the white cheese discharge during summer and winter period. For white
cheese, there is no seasonal statistical difference for turbidity, nitrite, nitrate, sulphate, phosphate and TSS.
However, pH (p < 0.001), COD (p < 0.001) measurements are significantly higher in winter whereas temperature (p
< 0.001) and EC (p < 0.001) are higher in summer. TDS results were also compared between summer and winter
and TDS measurements (p < 0.001) are higher in summer. The TVS data’s showed no significant change with
respect to season.
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Table 4. Comparison of white cheese measurments with respect to season

Value Statistical Analysis
Samples Mean SD LowerCI 95%Upper Difl\fneerae:ce p value
e - m—m— e )
e e U
cop  Semmer s TR Tl B0 BRI e -com)
C me s e o o5 op 0% <o
e I
D e I
. S 5 205.40 10.5 -3.9 32.7
Nitrate Winter 5 191.00 143 42 330 1440 0108
e LI
e ———— L
e T T
e R
W e s weeo s mass B ey o,
S 5 3166.00 689.4 285.0 1750.9
VS \;Jvrirr]\r:eir 5 2148.00 172.8 1729 1863.0 1018.000 10013
Table 5. Demographic properties of participants in the survey
Gender Total
Female Male
Degree being studied UPnc;jsiggr;ZiL;?:e ig 13595
109 194

Knowledge and Awareness about Dairy Product Environments

The present study included 194 student participant from Cyprus International University (Table 5). The
majority of the students in the survey were undergraduate students which reflects the actual demography of the
university. The number of males and females among all the study participants was comparable.

Figure 1 presents the level of the self-assessment dairy related environmental awareness among male and
female participants. From the results, it is seen that 40 % of the female participants scored 2.75 or higher, while
among the male participants, only 21% scored 2.75 or higher. The ANOVA (Table 6) indicates a similar finding

where self-assessment among female students is significantly higher than the male students (p = 0.023).
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Gender
Female Male
5.00 —5.00
4.507
.00 400
3.50
@ =
S 3004 Faoo =
w =
= w
o 2504 2
= o
2.00 ~=2.00
1.50
1.00 .00
.50
T T T T I T T T T
40 30 20 10 o 10 20 30 40
Percentage() Percentage(%%)
Figure 1. Dairy industry related environmental awareness with respect to gender
Table 6. The impact of Gender on dairy related environmental awareness
Statistics ANOVA
Number of people Mean SD Mean Difference p value
Female 85 3,40 0.51 0.18 0.023
Gender
Male 109 3,22 0.54
Gender
Female Male
5.00— S.00
450 4.50
4. 00— —4.00
@ =
2 2
2 3.50- -3.50 3,
3 b
= o
3.00— ~3.00
2.50— —2.50
2.00— —=2.00
T T T T T I T T T T T
S0 40 30 20 10 o 10 20 30 40 S0
Percentage(%) Percentage (%)
Figure 2. General environmental awareness with respect to gender
Table 7. The impact of gender general environmental awareness
Statistics Anova
Number of people Mean SD Mean Difference p value
Female 85 2,48 0.5 0.021 *< 0.001

Gender Male 109 2,27 11

On the general environmental awareness (Figure 2), 64% of female participants scored 2.75 or higher while the
rate of male students’ participants who scored 2.75 or higher is limited to 44 %. ANOVA (Table 7) test also revealed
significant difference (p < 0.001) between female and male participants.
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Degree being studied

Undergraduate Postgraduate
4,50
4.00— [T+.00
3.50
@ =
8 3.00— [—3.00 g
o =
= @
é 2.50 %
200 [—2.00
1.50
1.00— ‘ ‘ (—1.00
4ID 3‘0 2‘0 1:3 o 1ID 2ID 3ID 4ID
Percentage(%) Percentage(%)
Figure 3. Dairy industry related environmental awareness with respect to studied degree
Table 8. The impact of studied degree on dairy related environmental awareness
Statistics Anova
Number of people Mean SD Mean Difference p value
Undergraduate 155 2,33 0.55 -0.19 *0.034
Degree
Postgraduate 39 2,52 0.54
Degree being studied
Undergraduate Postgraduate
5.00 ~s.00
4.50- .50
4.00- [4.00
® =
5 g
2 3.50 350 ;
] 3
= E
3.00 3.00
2.50 rz2.50
2.00 rz2.00
4IEI 3:3 QID 1:3 o 1IEI QID SIEI 4IEI
Percentage(’) Percentage(%)
Figure 4. Dairy industry related environmental awareness with respect to studied degree
Table 9. The impact of studied degree on general environmental awareness
Statistics Anova
Number of people Mean SD Mean Difference p value
Undergraduate 155 3,23 0.50 -0.31 *0.004

Degree Postgraduate 39 3,54 0.70

The study also investigated the possible impact of studied degree on dairy related environmental awareness
and general environmental awareness. For dairy related environmental awareness (Figure 3), only minority of
undergraduate and postgraduate students scored above 2.75 (29% and 33 %, respectively). However, ANOVA test
(Table 8) revealed that there is statistical difference in favor of postgraduate students with respect to undergraduate
students (p = 0.034). The statistical difference is likely to depend on the differing distributions of the students who
scored below 2.75.

For general environmental awareness (Figure 4), 48% out of the undergraduate participants scored 2.75 or
higher, while 76% out of postgraduates participants scored 2.75 or higher. Parallelly, there is significant difference
between undergraduate and postgraduate students in the ANOVA test (Table 9).
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Survey Section

General Awareness Milk Industry Related Awareness
5100 —5.00
450 .50
4.00- [~4.00
3.507 | [3.50
[ =
o _ L. (1]
(.g 3.00 | 3.00 g
w
E 2.50 250 &
= o
2.00— ~2.00
1.507 ~1.s0
1.00— .00
S0 .50
4‘0 3‘0 2‘0 1ID [IJ ‘1ID 2‘0 3‘0 4‘0
Percentage(%) Percentage (%)
Figure 5. Comparison between the survey types
Table 10. Comparison of dairy related and general environmental awareness
Statistics Dependent t - test
Samples Mean SD Mean Difference p value
Dairy 194 2.36 0.53
uestion type -1.04 *0.001
Q YP€ " General 194 3.30 0.61

Lastly, the self-assessment of student’s in general environmental awareness and dairy industry related
awareness was directly compared. Figure 5 illustrates that although 85% of the students scored 2.75 or higher in
general environmental awareness, the ratio dramatically decreased to 29% for dairy related environmental
awareness. The dependent t-test verifies this finding (p < 0.001).

DISCUSSION

The study comprised two parts; the first part dealing with effluent characteristics analysis and the second part
involving determination of consciousness and awareness of students in Cyprus International University about
dairy industry related environmental and general environmental issues.

The first part of the study involved obtaining wastewater samples from a dairy factory and statistically
analyzing effluent characteristics such as temperature, pH, COD, EC, turbidity, nitrile, nitrate, sulfate, phosphate,
TDS, TSS, TS and TVS.

The temperature of wastewater is a significant indicator of a chemical process and helps to analyze the rate of
the reactions, aquatic animals, and the fitness of the water. The optimal temperature for operation of secondary
wastewater treatment facilities is approximately 25 °C. The effect of temperature on living organisms, specifically
plants, is a great concern because is a primary factor that affects rate of plant growth (Jerry et al., 2015; Deepak S.,
2014). The mean temperatures measured in winter and summer were 22 °C and 28 °C, similar to the findings in
Britz et al. (2016). Between during winter and summer which in conformity with result obtained by observed
temperature of waste water had a general conformity with atmospheric temperature; hence higher temperature
was recorded in the summer months and lower in the winter months. The overall mean pH value was between 4
and 5, which is an acidic pH. Acidity of the sample may be attributed to decomposition of lactose in lactic acid
under aerobic conditions which might cause corrosion of sewer if not justified to standard range of pH (6,5-8,5)
before discharging the wastewater to the public sewer. Rusten et al. reported that pH range between 2 and 12 in
cheese factory wastewater during winter. However, the standard deviation was high (1996). pH also gives
implications about the concentration of carbonate, bicarbonate and CO; in wastewater (Abdel-Raouf et al., 2012).
COD is used to measure organic strength in wastewater and indicates the activeness of huge heavy load of organic
matters. Both white cheese and halloumi COD measurements were higher than the standard value guide line (250
mg/1). Halloumi vs white cheese during summer showed significant difference and that of winter shows highly
significant difference (p > 0.001; n 25). According to the study Rusten et al., the COD value was found 20000 mg/L
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during winter which is higher than the measurements in this study. However, in another study conducted by
Monroy et al., during summer season they found COD concentration as 4430 mg/L which is lower than our results
(10844 mg/L). In another study, Kavitha et al., found that the value of COD in January was higher than that of June.
The same situation has been observed in our results for white cheese. Similar to the related studies, COD level
differs for Halloumi. Total dissolved solid values were varying from 21914 to 49844 ppm in dairy waste water
samples. High TDS concentration was possibly due to greater input of dissolved solids in water, while the
minimum TDS value was noted in the winter season due to lower dissolution of solids in water in lower
temperature. Similarly, Takariha and Sahu showed that TDS values reached the lowest value during November
and December (2014). The observed EC values are higher than the EPA standard which indicates the electric charges
present in the wastewater. The Nitrite ion (NO-2), Nitrate ion (NO-) and Sulfate ion (SO2%) were also analyzed and
higher values than the EPA standard were measured. Both types of cheese variety showed a random fluctuation
due to the potential difference of oxidation - reduction of the waste water. It has been observed that where there
are both seasonal and variety dependent changes higher values are obtained due to the higher oxidation rate, while
lower values are obtained due to the decrease of the oxygen. Phosphate ion immensely contribute to the nutrient
load which can be very difficult to be removed from wastewater and in some cases it facilitates eutrophication
when discharged to the environment as sewage. Majority of phosphate ion level in wastewater result from the
phosphoric acid that are used by dairy factories for cleaning and the level can be reduced by using other cleaning
materials. In our study, the seasonal change and the variation of the cheese variety did not affect the phosphate
values. Unlikely, Takariha and Sahu reported that the total phosphate value shows a random monthly change
probably because of phosphate flow differences.

According to EPA, the Mediterranean region wastewater TSS allowable limit is between 30-50 depending on
country but in our study we found different values with respect to dairy product wastewater, the TSS value for
Halloumi is around 3400 and that of white cheese is 6724. In a study done by Monroy et al., TSS value was found
to be 1100. When we compare our values with literature, we can reach the conclusion that the expected limit range
can be reached after wastewater treatment.

Due to high amount of effluents in dairy wastewater streams, there is need for the dairy industries to apply
discharge regulation to reduce the effluents concentration to a level that is not harmful to living organism before
discharging it into the municipal stream (Hemming, 1981). It is also necessary to improve the awareness about the
possible environmental hazards of dairy industry by employing a well-planned educational policy. The second
segment of this study investigated the general and dairy related environmental awareness among student attending
Cyprus International University. Findings from this study showed the awareness of participants about the general
environmental and dairy industry related environmental issues. The results revealed that female participants are
more aware about the dairy product environment than the male participants and this may be attributed to
sensitiveness of females with the environment as reported by Gabriella (2012). Similarly, Kumari et al. (2012),
suggested that women had more attitude towards general environmental problems and they were consistent with
other countries as in other studies. The reason for this may be that women are aware of environmental problems
and individual responsibilities (Larijani, 2010). Some past studies on general environment revealed that, gender,
income and other life experience have an effect on environmental awareness (Milfont et al., 2006; Xiao and Dunlap,
2007). Another study on gender environmental awareness showed that women are more aware about environment
because they are directly related uncovered to the negative effects environmental dreadful conditions (Schultz et
al., 2001).

The level of the studied degree was also analyzed in the study. The results indicate that when compared to
undergraduate students, significantly greater proportion of the postgraduate students declared that they are aware
of the general environmental issues. Similarly, the analysis the dairy related environmental survey revealed that,
postgraduate students have more awareness than the undergraduate students. It has been reported previously that
educational attainment, political orientation and age play significant role on behavior and environmental
awareness (Van Liere and Dunlap, 1980; Jones and Dunlap, 1992; Guagnano and Markee, 1995; Milfont et al., 2006;
Xiao and Dunlap, 2007). Moreover, our study showed that postgraduates’ student possessed positive attitudes
towards both environmental issues and dairy related environmental (Abbas and Singh, 2014). In other words, the
results obtained from the study, students were already aware of their environment and implies that they have
information about their environment. At the same time, the study emphasized that work is directly related to high
environmental awareness, good attitudes towards the environment and greater sense of responsibility.

Social media and television were found to be the most important sources of information for students. Therefore,
there is need to introduce environmental health education to undergraduate student’s curriculum and it will play
significant role towards preventing the students from the diseases that may happened as a result of dairy waste
water and other environmental hazards.
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CONCLUSION AND RECOMMENDATIONS

Dairy factory wastewater has high wastewater concentration that spreads around the TRNC and poses a danger
to living organisms and can cause considerable diseases. The study has highlighted the composition and
characteristics of the components of both halloumi and white cheese. Chemical property information such as pH,
nitrogen, potassium and micronutrients in solid wastes are important in assessing processing and recovery options.
It was found that both seasonal and variety related patterns play a role in the chemical output of the dairy
production.

After the chemical content has been determined, dairy products awareness and general environmental
awareness have been researched. According to our results, majority of the students are not informed about the
content of dairy factory wastewater. It should be emphasized that more male students with respect to female
students and more undergraduate students with respect to postgraduate students reported lack of common and
dairy industry related environmental awareness. Therefore, teachers, health educators and media professionals
should take responsibility to create awareness and to educate the public more especially students about the health
effect of dairy factory wastewater and the entire environment. There is need to include environmental health
education into the undergraduate’s curriculum to increase awareness among students and the public. Furthermore
the contents of the courses should include global issues, extracurricular activities and other activities that might
change their environmental attitudes and behavior. The course should not only create awareness but change the
way the student think about the environment they are living. In the creation of sustainable societies, the role of
higher education institutions in this area needs to be strengthened and supported, taking into account the need for
individuals in the society to have sufficient knowledge, skills and attitudes. Workshops and seminars regarding
environmental issues like environmental health, environmental degradation and global warming should be carried
out to create more awareness.
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