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Antioxidant therapy impresses in oxidative stress-induced
kidney cells
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ABSTRACT
INTRODUCTION: Renal cell cancer (RCC) is not a single entity, but consists of different types of tumors derived from various parts of the nephron (epithelium or renal tubules). It is known that cancer initiation and progression is related to the balance between oxidants and antioxidants directly. Interestingly, advanced stages of
cancer such as metastasis, angiogenesis are associated with cell oxidative capacity. Familiar antioxidative substances such as carotenes and vitamin C inhibit oxidation of other molecules during carcinogenesis. They can
define the distinction between cancer and normal cells, destroying cancer cells while stabilizing healthy cells.
METHODS: apoptotic activities of kidney cells were measured with caspase Elisa kits. DNA laddering test was
used to show DNA damage in H2O2 condition.
RESULTS: For tumor mechanism, they act as pro-oxidants, producing hydrogen peroxide that attacks the cancer, whereas, in normal conditions they act as protective antioxidants.
CONCLUSIONS: The unlike reaction of specific antioxidants should be known at different cell stages. The aim
of this study was to assess the antioxidative roles of alpha lipoic acid on kidney cancers during oxidative stress
induction (Tab. 1, Fig. 7, Ref. 27). Text in PDF www.elis.sk.
KEY WORDS: alpha lipoic acid, apoptosis, H2O2, kidney, ROS.

Introduction
Renal cell carcinoma is a type of kidney cancer which initiates
with the proximal tubule, a part of the very small tubes in kidney
that are responsible for transportation of waste molecules from
the blood to the urine. In adults, approximately 90–95 % of case
of renal carcinoma are seen and each year 65,000 new cases of
kidney malignancies are diagnosed, Epidemiologically, it is the
seventh most common kind of cancer in men and the ninth most
common in women (1).
Renal carcinoma occurs more likely from clear cells which
are described as dissolving of the cells high lipid content in the
cytoplasm. Researchers showed that clear cells can spread ones
and more preferable to diagnosis and treatment. This occurs usually in 10–15 % types of RCC initiation. However, most of the
tumours contain different origin of cells. While renal cancer is
thought to contain a mix of both clear and granular cells, they act
more aggressively, and assign difficult prognosis. Cell type is directly associated with renal malignancy (2).
This malignant tumor has several risk factors such as tobacco,
obesity, hypertension, and physical inactivity, but direct mecha1
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nistic explanations have not yet been presented clearly, can be
also genetic. Normally, oxidative stress haş been associated with
degeneration of cell cycle. But it has also been related to the risk
of RCC dueto changed metabolic hemodynamics stimulated by
hypoxia factors (3).
Some reactions change physiological mechanism, for instance
DNA damage. Every cell has DNA and impressed all per-actions.
Depending on the physiological conditions, cells can behave as
injured, death or adapted. They decide how to act aganist oncogenic factors. Cancer cells consist of starting DNA damaged cells.
In normal conditions, when DNA gets damaged, the cell either
repairs the damage or the cell dies. Despite that in cancer cells,
the damaged DNA is not repaired, but the cell doesn’t die like it
should. Instead, this cell goes on making new cells that the body
does not need. These fact accelerates carcinogenesis stage (4, 5).
Oxidative stress, which occurs due to an imbalance between
oxidative free radical production and antioxidant activity, leads to
cellular dysfunction. High amount of free radicals and decreased
immune defense appear to be the link inflammation in dialysis patients. Moreover, renal tissue injury can cause nondialysis chronic
kidney disease stage with oxidative mechanisms in which oxidative
stress is directly related with the progression of kidney disease (6).
Researches have indicated more about the molecular and genetic changes in cells that cause cancer, trying to develop effective drugs that target some of these changes. These targeted drugs
are different from standard chemotherapy drugs. They are more
convenient drugs due to effect beyond standard chemo drugs,
however target therapy focuses only on onco-cells and has less
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ABSTRACT
Berry fruits possess many positive effects on human health because of their phytochemical
contents like phenolic compounds, antioxidants and anthocyanins, and they have also
an important place among the functional foods. From the varieties of Isabella grape
and Bursa-2 blackberry cultivated in Duzce and its neighborhood, aging-retardant cream,
vinegar (cyme) which aids in the weight loss and alleviates the stomach discomfort, and
grape and blackberry juice are produced. Besides, other berry fruits are also used but
only in the form of folk medicine. Thus, further studies about the berry fruits grown in
the region may increase the potential medical usages of those plants.
Keywords: Duzce, Berry Fruits, Bursa-2, Phenolic Compounds, Medical Usage.

INTRODUCTION
Duzce Province, except coastal district of
Akcakoca, consists of the concave areas
surrounded by the mountains. It extends to
the Akcakoca Mountains in the north, the
Bolu Mountains in the east, and the western
extensions of the Abant Mountains in the
southeastern and southern regions. Province
is located at an altitude of 150 m and it is
under the influence of humid and mild
climate which governs in the coastal areas
of the Black Sea Region. In province, annual
average temperature is 13.3 °C, average annual
precipitation is 822.6 kg/m2 and average
relative humidity is 75.2 %. Duzce is considered to be a rich province in terms of
its natural vegetation.1 The geographical
structure of the region is suitable to grow
the berry fruits without irrigation, and berry
fruits are cultivated both in wild and cultured
conditions. The ellagic acid (anticarcinogen)
from phenols, and anthocyanins, quercetin,
kaempferol and myricetin from flavones and
flavonoids (antioxidant), which are intensively
found in the berry fruits, are the most
important herbal compounds with “nutraceutical” or “functional food” values.2,3,4
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In light of above-knowledge, cultivation
of berry fruits in Duzce Province and its
neighborhood, and their usage for medical
purposes are still an undergoing research
process.
RESULTS AND DISCUSSION
According to TURKSTAT data (2013), total
agricultural land cultivated in Duzce Province
and its neighborhood is about 11231 hectares,
of which 25.4% comprise the fruits. From
65892 tons of fruits produced per year,
176 tons belong to the grapes, and 56 tons
belong to the blackberries, figs and raspberries.5 Blackberry and black grape cultivated
in the region are from the industrialized
fruits due to their phenolic compounds, and
easy storage and transportation advantages.
Blackberry (Rubus canescens DC. var. canescens)
plant contains the malic acid, lactic methyl
salicylate, tannin, pectin, sugar, flavonoids,
magnesium, iodine, manganese, and vitamins
A, C, E, K, P and PP. In a study conducted
by Pehluvan et al.6 in fruit of the blackberry
plant, 58-100 TE/g ORAC, 83-326 mg/100g
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Abstract. Industrial applications of microfibrillated cellulose (MFC) and nanofibrillated cellulose (NFC) have been in
use for some time; however, there is a need to improve the production steps and at the same time to obtain better quality
products. NFC and MFC were generated from NaBH4 -modified kraft pulp, produced from a red gum tree plant (Eucalyptus
camaldulensis). The generated NFC and MFC were characterized by high-performance liquid chromatography, Fourier
transform infrared (FTIR) spectroscopy, thermogravimetric analysis (TGA) and 13 C-nuclear magnetic resonance (NMR).
Morphological and viscoelastic properties were investigated by scanning electron microscopy and rheometry, respectively.
The storage moduli of biofilms produced from NFC and MFC were investigated by dynamic mechanical thermal analysis
(DMTA). Both exhibited mostly identical FTIR spectra. When the spectra were compared with those of NaBH4 -modified
kraft pulp, minor shifts were observed due to crystallinity. In NMR spectra, disordered cellulose structures were observed
for both NFC and MFC, and these findings were also confirmed by differential scanning calorimetry. Rheology studies
revealed that the lowest viscosity was observed with MFC. TGA results showed that NFC degraded earlier compared with
NaBH4 -modified kraft pulp. DMTA exhibited that NFC films had about six times higher storage modulus compared with
MFC.
Keywords.

Biofilm; enzyme; MFC; NaBH4 ; NFC.

1. Introduction
Cellulose, composed of anhydroglucose units linked by β 1-4
glycosidic bonds, is a linear and natural homopolymer and
has free hydroxyl groups (C-2, C-3 and C-6 positions) with
different reactivities forming intra/intermolecular bonds [1].
Crystal packing controls not only the physical properties of
cellulose but also ordered/disordered cellulose structure as
well as free hydroxyl groups [2].
The complex structure of lignocellulosic biomass is the
main obstacle in fractionating cellulose, which is organized
into fibrils in the structure. The fibrils are aligned parallel to
each other and surrounded by a matrix of lignin and hemicelluloses. The lignin limits cell permeability and causes
insignificant cell destruction. Consequently, to improve the
cell permeability, lignin removal from the structure is essential. In addition, it should be mentioned that the hemicellulose
removal has slight effect on the nanocellulose synthesis compared with lignin removal [3].
Nanocellulose, is of great interest owing to many applications, belongs to the nanofibrillar domain; the nanofibrils can
be separated from each other when inter-fibrillar hydrogen
bonds are broken down by harsh caustic chemicals, specific

enzymes and/or intense mechanical forces. Rod-like cellulose
nanocrystals and longer cellulose nanofibrils are of interest
due to their nanoscale dimensions, which improve the properties of elastic modulus [4], axial thermal expansion coefficient
[5] and specific surface area [6].
Several methods have been applied to break down the
hydrogen bonds to produce nanoscale cellulose. One approach,
acid hydrolysis, breaks 1,4 glycosidic bonds in the cellulose. Sulphuric acid, hydrochloric acid, hydrobromic acid and
mixed acetic and nitric acids are capable of hydrolysing the
cellulose. The method consumes less energy and isolates rodlike cellulose nanocrystals effectively. These chemicals do not
esterify the cellulose surfaces, resulting in higher yields [7]. It
should be noted that chemical methods are not economically
feasible and also environment friendly [8].
Mechanical treatments, high-pressure homogenization [9],
grinding [10], ultrasonication [11], cryocrushing [12] and
high-speed blending [13] have been studied to improve
the yield up to 100% [14]. The treatments generate longer
(several micrometers) but less uniform (5–100 nm wide)
[15] and less crystalline [16] cellulose nanofibrils. On
the other hand, the treatments consume high amount of
energy [17].
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Comparative study of functional properties of eight walnut (Juglans regia L.) genotypes
İnci CERİT1, Ayşe SARIÇAM1, Omca DEMİRKOL1*, Hülya ÜNVER2, Ebru SAKAR3, Serap COŞANSU1
Abstract
Eight walnut (Juglans regia L.) genotypes were assessed for the glutathione (GSH) and total phenolic contents (TPC), as
well as their antioxidant capacities. The GSH contents were between 1.1 and 7.2 mg 100 g-1. The TPC contents ranged from
33 to 50.3 mg GAE g-1, while the ferric ion reducing antioxidant power (FRAP) values ranged from 156 to 302 mg FeSO4 g-1.
A strong correlation (r2=0.8258) was determined between the FRAP values and the TPC. Cupric ion reducing antioxidant capacity
(CUPRAC) values ranged from 13 to 35 mg trolox g-1. The correlation between the CUPRAC values and the GSH contents was
weak (r2=0.2069). The walnut extracts (0.2 mg mL-1 concentration) showed 16.2-40% DPPH (2,2-diphenyl-1-picrylhydrazyl)
scavenging activity. A strong correlation between DPPH-TPC was determined (r2=0.8538), and it was concluded that the TPC
makes the most important contribution to the antioxidant capacity of the walnut. Additionally, the walnut may be appraised,
in view of its nutritional value and health benefits, by considering the GSH content revealed in the current study.
Keywords: walnut; Juglans regia L.; glutathione; total phenolic compounds; antioxidant activity.
Practical Application: Walnuts (Juglans regia L.) have higher antioxidant activity than the other nut species. The main emphasis
of this study is to focus on contents of GSH and TPC as well as antioxidant activity. To our knowledge, this is the first study
assesses antioxidant properties of walnut with different aspects including GSH and TPC as well as FRAP, CUPRAC and DPPH
scavenging activity values that presents both the GSH content and the antioxidant capacity properties of walnuts.

1 Introduction
A natural, balanced, and high quality diet has become a
considerable issue in recent years. Therefore, epidemiological
studies focus on functional foods that are described as not only
supplying the basic nutritional ingredients, but also as influencing
treatments and protection against illness. The walnut (Juglans regia L.)
is a functional food that contains appropriate portion of basic
nutritional elements and plays an important role as a promoter
of medicine used for heart diseases (Bakkalbaşı et al., 2012).
Fruits, vegetables, and grain products are natural sources
of antioxidants that help decrease the adverse effects of free
radicals on the body. Damages caused by free radicals, like DNA
mutation, cross-linking of proteins, and lipid peroxidation, are
inhibited by antioxidants. Because of this effect, antioxidant
compounds in foods have significant role to prevent chronic
diseases such as cancer or heart disease. Walnuts contain
important antioxidants that are mainly tocopherols and phenolic
compounds (Kornsteiner et al., 2006; Pereira et al., 2008).
The anti-inflammation and antioxidant properties of phenolic
compounds in plants correlate with a reduction in the risk of
several diseases. For example, it has been shown that walnuts
are a source of polyphenolics (like ellagic acid and gallic acids)
and inhibit in vitro plasma and LDL oxidation (Anderson et al.,
2001; Chen & Blumberg, 2008).
Thiols, characterized as mercaptan, are other important
antioxidants and they figure on protein synthesis. Fresh fruits,

vegetables, and some spices contain high amounts of thiols like
glutathione, cysteine, homocysteine and captopril. The most
prominent thiol, glutathione (γ-L-glutamyl-L-cysteinyl-glycine,
GSH), protects cells from oxidative damage. Unfortunately, there
are only limited number of research that measure the thiol levels
in foods (Demirkol et al., 2004; Gümüşay et al., 2015).
As a natural reservoir reducing power, GSH can be
quickly used by cells against oxidative stress. The hydrogen
in its sulfhydryl group shows antioxidant activity by reducing
molecules that are under oxidative stress. Since a lack of GSH
places cells at risk of oxidative damage, the instability of GSH
levels observed during neurodegenerative diseases, cancer, HIV,
and ageing, is not a surprise. GSH, that shows activity as an
electron donor in reduction reactions, is effective in removing
reactive oxygen species (ROS) such as free radicals, lipid peroxyl
radicals, hydroxyl radicals, peroxy nitrite, and hydrogen peroxide
(Demirkol & Ercal, 2011). Several studies have revealed that
thiols play a significant role in preventing damage (especially
apoptosis) caused by ROS; oxidative stress induces apoptosis
and necrosis in cases of GSH deficiency (Higuchi, 2004). GSH
has a significant role in detoxification of harmful substances
such as toxins, metals, herbicides, and xenobiotics, making
conjugates with them. It is vitally important in protecting the
intestines against oxidative damage and toxic substances from
foods (Demirkol & Ercal, 2011).
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Abstract The amounts of elements emitted from industrial, domestic, and vehicle sources in Düzce through the
analyses of lichens, which are bioindicators of air pollution, were determined in this research. Concentrations
of Al, Fe, Cr, Mn, Co, Ni, Cu, Zn, As, V, Cd, Hg, and Pb
in the lichens that were collected from 40 different
points were analyzed using an inductively coupled plasma (ICP-MS) device. The highest concentration values
were detected for Fe and Al, while the lowest concentration values were detected for Cd and Hg. Distribution
maps of elements were created using geographic information systems. The distribution maps showed how the
concentrations of elements for Düzce have changed
across the city. According to our results, the elements
sourced from traffic and combustion, such as Cr, Co, Ni,
Cu, As, and V, have the highest concentrations in the
city center near the traffic.
Keywords Air pollution . Trace element . Lichen .
Biomonitoring . Pollution distribution map

Introduction
Nowadays, air pollution is one of the most important
environmental problems. For this reason, the determination of the dimension and content, especially in urban
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areas, is necessary to identify solutions. Monitoring is
complicated due to the presence of a large number of
potentially hazardous substances and the complexity in
estimating the synergic effects of those substances, the
spatial and temporal variation of the pollution process,
the cost of sampling devices, and the low sampling
density. Thus, sampling studies of air pollution are
usually limited to a small geographical area (Brunialti
and Frati 2007). A wide variety of methods can be used
to determine air pollution in a region. These can be
defined as direct and indirect measurements. When air
pollution is evaluated by indirect measurements, lichens—bioindicators that are sensitive to heavy metal
pollutants—are frequently used in the evaluation of air
pollution indirectly. Bioindicators are organisms that
differentiate and measure the environmental impacts of
pollutants. It is possible to obtain information about
long-term (not instantaneous) air pollution in a specific
region by analyzing the bioindicators. They can also be
used to determine the distribution and variation of air
pollutants in a region (Conti and Cecchetti 2001; Tuncel
and Yenisoy Karakaş 2003; Dogrul Demiray et al. 2012;
Vardar et al. 2014).
Although lichens are two different organisms, alga
and fungus, belonging to different species, they behave
like a single associated organism and synthesize some
substances they cannot produce when they exist separately. Lichens are slow-growing and long-living organisms. They do not have an advanced root system; therefore, they take the necessary water and mineral substances directly from atmosphere. Their morphology
does not change seasonally. In addition, they can
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Abstract The essentiality of 14 mineral elements so far have been reported in plant nutrition.
Eight of these elements were known as micronutrients due to their lower concentrations in
plants (usually ≤100 mg/kg/dw). However, it is still challenging to mention an exact number of
plant micronutrients since some elements have not been strictly proposed yet either as essential
or beneficial. Micronutrients participate in very diverse metabolic processes, including from
the primary and secondary metabolism to the cell defense, and from the signal transduction to
the gene regulation, energy metabolism, and hormone perception. Thus, the attempt to
understand the molecular mechanism(s) behind their transport has great importance in terms
of basic and applied plant sciences. Moreover, their deficiency or toxicity also caused serious
disease symptoms in plants, even plant destruction if not treated, and many people around the
world suffer from the plant-based dietary deficiencies or metal toxicities. In this sense,
shedding some light on this issue, the 13 mineral elements (Fe, B, Cu, Mn, Mo, Si, Zn, Ni,
Cl, Se, Na, Al, and Co), required by plants at trace amounts, has been reviewed with the
primary focus on the transport proteins (transporters/channels) in plant roots. So, providing the
compiled but extensive information about the structural and functional roles of micronutrient
transport genes/proteins in plant roots.
Keywords Toxicity . Deficiency . Micronutrient . Beneficial element . Broad range affinity

Introduction
Plants are usually reported to need about 14 essential mineral elements for healthy growth and
development [1]. From these elements, eight such as boron (B), chlorine (Cl), copper (Cu),
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Abstract
Zoonoses are defined by the world health organization as diseases and infections which are transmitted naturally between vertebrate
animals and human. Undestanding the zoonotic risk posed by pox viruses in companion animals is important for both human and animal
health. contagious ecthyma is highly contagious, zoonotic, viral skin disease that affects sheep, goats and some other domesticated and
wild animals. In this present study was detected and evaluated levels of plasma paraoxonase activity (PON1), high-density lipoprotein (HDL),
total sialic acid (TSA), malondialdehyde (MDA), nitric oxide (NO) and total blood glutathione (GSH) concentrations in healthy sheep and
natural infected sheeps with ecthyma. In healthy sheep, laboratory results were determined as PON1 218.54±17.93 U/L, TSA 59.89±5.59 mg/
dL, HDL 48.4±4.88 mg/dL, MDA 8.58±0.80 μmol/L, NO 7.78±1.02 μmol/L and GSH 21.11±3.70 mg/dL. These values were found 174.92±18.68
U/L, 70.1±6.56 mg/dL, 37.9±6.47 mg/dL, 11.26±1.06 µmol/L, 12.44±1.90 µmol/L, 7.79±0.90 mg/dL respectively in sheeps wich are infected
by ecthyma. As a result, it was concluded that there is oxidative stress due to imbalance between pro-oxidant and antioxidant molecules in
sheep which are infected by ecthyma, and this imbalance is shaped by increasing oxidant levels.

Keywords: Ecthyma, Paraoxonase activity, Total sialic acid, Oxidative stress, Sheep

Ecthyma Contagiosa’lı Koyunlarda Paraoksonaz Aktivitesi, Total Sialik
Asit ve Oksidatif Stresin Değerlendirilmesi
Özet
Zoonozlar, dünya sağlık organizasyonu tarafından omurgalı hayvanlar ve insanlar arasında doğal olarak iletilen hastalıklar ve enfeksiyonlar
olarak tanımlanmaktadır. Pox virüslü hayvanların oluşturduğu zoonotik riskin saptaması ve bertaraf edilmesi hem insan hem de hayvan
sağlığı için önemlidir. Bulaşıcı ektima koyun, keçi, diğer bazı evcil ve vahşi hayvanları etkileyen bulaşıcı, zoonotik, viral cilt hastalığıdır. Sunulan
bu çalışmada sağlıklı ve ektima ile doğal enfekte koyunlarda plazma paraoksonaz aktivitesi (PON1), yüksek dansiteli lipoprotein (HDL), toplam
sialik asit (TSA), malondialdehit (MDA), nitrik oksit (NO) ve toplam kan glutatyonu seviyeleri tespit edildi ve sonuçları değerlendirildi. Sağlıklı
koyunlarda PON1 218.54±17.93 U/L, TSA 59.89±5.59 mg/dL, HDL 48.4±4.88 mg/dL, MDA 8.58±0.80 µmol/L, NO 7.78±1.02 µmol/L ve GSH
21.11±3.70 mg/dL olarak belirlendi. Ektima ile enfekte koyunlarda ise bu değerler sırasıyla 174.92±18.68 U/L, 70.1±6.56 mg/dL, 37.9±6.47
mg/dL, 11.26±1.06 µmol/L, 12.44±1.90 µmol/L, 7.79±0.90 mg/dL tespit edildi. Sonuç olarak, ektima ile enfekte koyunlarda, pro-oksidan ve
antioksidan moleküller arasındaki dengesizliğe bağlı oksidatif stres oluştuğu, bu dengenin artan oksidan seviyelerine bağlı olduğu saptandı.

Anahtar sözcükler: Ektima, Paraoksonaz aktivitesi, Total sialik asit, Oksidatif stres, Koyun
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Forest communities and ecological
differentiation of the Mt. Elmacik
(Duzce, Turkey)
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Aim : This research is based on vegetation elaboration of Elmacik Mountain in the Western Black Sea
Region of Turkey, which has a quite rich floristic and vegetation diversity.
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Results : The forest vegetation was presented by 2 classes and 2 orders which contained 4 alliances and
11 associations. Constrained ordination revealed that the altitude is the most important factor affecting
species composition (23.1 %), followed by soil depth (19.1 %). However, when conditional effects of
variables are considered, forest cover
(16.7 %) had the highest contribution
following altitude (23.1 %). Hyperico
calycini-Quercetum petraea had the
highest species diversity because of
one-storied and light penetrating leaf
structure. However, Rhododenro
pontici-Fagetum orientalis had the
lowest species diversity due to a
dense shrub cover consisting of
Rhododendron ponticum. Average
EIVs for continentality, soil nutrient
and light were positively correlated
with altitude and nutrient EIVs with
soil depth, stand height and cover.
Radiation index calculated from
latitude, slope degree and aspect
showed correlation with light and
continentality EIVs.
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Methodology : Since varied ecological conditions cause a diverse vegetation in the region, vegetationenvironment relation was analyzed with multivariate statistical techniques. In the context of the study,
syntaxonomical scheme of the region was introduced and ecological characteristics of the main forest
types and vegetation data were analyzed using environmental variables and Ellenberg Indicator Values
(EIVs) derived from species composition.
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Interpretation : Altitudinal
distribution of forest communities was
mainly affected by exposure and soil
conditions (soil depth, soil type) in the
region. Species variation in each unit
was well explained with the average
EIVs, which were also supported with
the measured environmental
variables.
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Isolation, identification and characterization of probiotic properties of
bacterium from the honey stomachs of Yigilca honeybees in Turkey
Yığılca (TürkOye) bal arılarının bal mOdelerOnden bakterO Ozolasyonu, tanımlanması ve
probOyotOk özellOklerOnOn karakterOzasyonu
Serp<l UĞRAŞ1*
Summary
Honeybees are considered as a key species in nature for their vital role in the maintenance of almost all life on earth.
However, the massive death of honeybee stocks worldwide, largely due to colony collapse disorder, is causing international
concern. In order to avoid these losses, new approaches must be sought. In previous studies, the probiotic properties of the
bacteria found in the bodies of honeybees are thought to have an active role in providing resistance against pathogens.
Consequently, in this study, it is aimed to isolate probiotic lactic acid bacteria from honey stomachs of the healthy honeybee,
to examine the effect of these bacteria against pathogenic bacteria and to use these bacteria to boost the immune system of
bees. For this purpose, between 2015 and 2016, probiotic bacteria were screened from honey bees that provided by DAGEM
(Düzce University, Beekeeping Research, Development and Application Center, Yığılca, DÜZCE). The inhibitory activity of
the obtained bacteria against the bee pathogen Melissococcus plutonius (Trüper and de 'Clari, 1998) (Enterococcaceae) was
determined by in vitro agar well diffusion. The bacterium with the desired characteristics were identified by biochemical,
physiological and 16s rDNA analysis as Lactobacillus kunkeei (Edwards, 1998) (Lactobacillaceae) and its probiotic nature
was investigated. With the evaluation of these findings, future preparations of the isolate are expected to support the bee
immune system and, as a result, to produce resistant honeybees without resorting to treatment with antibiotics.
Keywords: Bacterium, honeybee, isolation, Lactobacillus kunkeei, probiotics

Özet
Balarıları, dünyadakO hemen hemen bütün canlıların OdamesO OçOn hayatO değer taşıyan anahtar türler olarak
nOtelendOrOlmektedOr. Ancak, tüm dünyada bal arısı stoklarının büyük oranda kOtlesel ölümlerOne yol açan kolonO çöküşü,
uluslararası endOşeye sebep olmaktadır. Bu kayıpları önlemek OçOn yenO yaklaşımların ortaya çıkarılması gerekmektedOr.
Yapılan çalışmalarda, arıların vücutlarında bulunan probOyotOk özellOk taşıyan bakterOlerOn, arıların patojenlere karşı
dOrenç sağlamasında aktOf bOr rol üstleneceklerO düşünülmektedOr. Bu bağlamda, bu çalışmada sağlıklı arıların bal
mOdesOnden probOyotOk özellOklO laktOk asOt bakterOlerOnOn Ozole edOlmesO, bu bakterOlerOn arılarda hastalık etmenO patojenlere
karşı etkOsOnOn OncelenmesO ve bu bakterOlerOn arıların bağışıklık sOstemOnO güçlendOrmek maksadıyla kullanılması
amaçlanmıştır. Bu amaç doğrultusunda, 2015-2016 yılları arasında, DAGEM (Düzce ÜnOversOtesO, Arıcılık Araştırma,
GelOştOrme ve Uygulama MerkezO, Yığılca, DÜZCE)’ den temOn edOlen arıların bal mOdesOnden probOyotOk özellOklO bakterO
taraması yapılmıştır. Elde edOlen bakterOlerOn arı patojenO Mel3ssococcus pluton3us (Trüper and de' ClarO, 1998)
(Enterococcaceae)’ a karşı OnhObOsyon aktOvOtesO 3n v3tro agar kuyu dOfüzyon metodu Ole belOrlenmOştOr. Ardından Ostenen
özellOklere sahOp bakterO bOyokOmyasal, fOzyolojOk ve 16s rDNA analOzO Ole moleküler olarak Lactobac3llus kunkee3
(Edwards, 1998) (LactobacOllaceae) olarak tanımlanmış ve probOyotOk doğası OncelenmOştOr. Sonuçlar değerlendOrOldOğOnde,
elde edOlen Ozolatın gelecekte preparatlarının hazırlanarak, arıların bağışıklık sOstemlerOnO destekleyeceğO ve sonuçta,
antObOyotOkler Ole kOmyasal tedavO yöntemlerOne başvurulmadan dOrençlO arıların üretOleceğO düşünülmektedOr.
Anahtar sözcükler: BakterO, balarısı, Ozolasyon, Lactobac3llus kunkee3, probOyotOkler
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1LúDVWD.DWNÕ0DGGHVLQLQLif Levha (MDF) hUHWLPLQGH.XOODQÕPÕ
Using Starch as an Additive in Medium Density Fiber Production
Cengiz GÜLER1, A. Kemal YÜKSEK2%DUÕú$/7,17$ù2
Özet
%XoDOÕúPDGDQLúDVWDLoHULNOLNDWNÕPDGGHVLolan
ve Glucidex WLFDUL DGÕ\OD ELOLQHQ QLúDVWD , üre
IRUPDOGHKLWWXWNDONDWÕPDGGHVLQH% 0, % 3, % 5,
% 8, % 11 ve % 15 RUDQODUÕQGD LODYH edilerek,
UHWLOHQRUWD\R÷XQOXNWDNL0')OHYKDODUÕQoHúLWOL
teknolojik özellikleri, boyutsal stabilite ile
IRUPDOGHKLWVDOÕPÕna etkisi LQFHOHQPLú ve kontrol
|UQHNOHUL\OH NDUúÕODúWÕUÕOPÕúWÕU Elde edilen
sonuçlara göre *OXFLGH[ NXOODQÕODUDN UHWLOHQ
OHYKDODUGD ER\XWVDO VWDELOLWH VD÷ODQDPDPÕúWÕU
$QFDN QLúDVWD NXOODQÕP RUDQÕ DUWWÕNoD PHNDQLN
|]HOOLNOHUGH NÕVPL ELU D]DOPD LOH ELUOLNWH
IRUPDOGHKLWVDOÕPÕnda % 18.83 oranda bir azalma
H÷LOLPLJ|UOPúWU

Abstract
In this study, a starch-based additive (Glucidex (starch))
is added to UF glue at 0 %, 3 %, 5 %, 8 %, 11 % and
15 %.
Effects of these additives on various
technological properties, dimensional stability and
formaldehyde emission properties of Medium Density
Fiberboards (MDF) were analyzed and compared to the
control specimens. Using Glucidex did not improve the
dimensional stabilities of the boards produced.
However, adding more starch to UF glue caused a partial
reduction in mechanical properties and a decrease
(18.83 %) in the formaldehyde emission.
Keywords: Technological properties, formaldehyde
emission, fiberboard, starch.

Anahtar Kelimeler: Teknolojik özellikler,
IRUPDOGHKLWVDOÕPÕ OLIOHYKDQLúDVWD

*LULú
.RPSR]LWOHYKDUHWLPLQHRODQLKWL\DoGQ\DQIXVXQXQDUWPDVÕQDSDUDOHORODUDNKHU
JHoHQ JQ DUWPDNWDGÕU 2UPDQ UQOHUL VHNW|UQGH LNLQFL HQ E\N HQGVWUL\HO UQ orta
\R÷XQOXNWDNLOLIOHYKD MDF-Medium Density Fiberboard) RODUDN\HUDOPDNWDGÕU

Received:01 November 2016, Revised: 21 April 2017, Accepted: 16 June 2017
Address: 1 ']FHhQLYHUVLWHVL2UPDQ)DNOWHVL2UPDQ(QGVWUL0KHQGLVOL÷L%|OP
2
<ÕOGÕ]6XQWD0')(QWHJUH$ù8]XQEH\0DK.DUWHSH-Kocaeli
E-mail: cengizguler@duzce.edu.tr

Environ Sci Pollut Res (2017) 24:13638–13649
DOI 10.1007/s11356-017-8957-x

RESEARCH ARTICLE

Osmopriming with CaCl2 improves wheat (Triticum aestivum L.)
production under water-limited environments
Shahid Farooq 1,2 & Mubshar Hussain 1 & Khawar Jabran 3 & Waseem Hassan 4 &
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Abstract This 2-year field study investigates the potential of
seed priming to mitigate losses caused by drought stress at
different phenophases of wheat. Wheat seeds were soaked
either in distilled water or in aerated solution of CaCl2 (ψs
−1.25 MPa) for 18 h to accomplish hydropriming and
osmopriming, respectively. The soil moisture was maintained
at 90–100% field capacity (well-watered) or 45–50% field
capacity at vegetative (vegetative drought) and reproductive
(terminal drought) phases. Allometric traits leaf area index,
leaf area duration, and crop growth rate were initially more
affected by vegetative drought; however, terminal drought
was more severe at later stages. Drought at both phenophases,
especially terminal drought, impaired the entire yield-related

traits of wheat; however, osmopriming compensated the
drought-induced losses up to a certain extent. Osmopriming
improved the wheat grain yield, economic benefits, and allometric traits under vegetative and terminal drought as well as
well-watered conditions. It is recommended that the physiological, biochemical, and genetic mechanisms of
osmopriming must be explored to find more valuable insights
for improving wheat productivity.
Keywords Osmopriming . Vegetative drought . Terminal
drought . Wheat . Growth . Yield
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Drought stress is a significant hurdle in sustainable wheat
production in semi-arid areas of the world (Farooq et al.
2015). Drought alters different physiological and biochemical
processes such as photosynthesis, respiration, translocation,
ion uptake, carbohydrate assimilation, nutrient metabolism,
and growth promoters resulting in disrupted plant growth
and development (Jaleel et al. 2008; Farooq et al. 2012;
Yasir et al. 2013). Water stress effects on plant species depend
upon the growth stage, duration, and severity of the stress
(Chaves et al. 2002; Hussain et al. 2008; Jaleel et al. 2008).
Wheat is the most important cereal around the globe which
feeds humans as well as animals. Global annual production of
wheat is 676 million tons, which feeds about one fifth of
humans (FAO 2011). With the current burgeoning population
of the globe, wheat production must be doubled by year 2050
to avoid food shortage risk (Foresight 2011); however,
drought is a constant restraint in improving the wheat productivity. Wheat crop faces periodic events of drought stress during its entire growth period. It demands water for its entire
growth period, but a few phases are more vulnerable to
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POTENTIAL USE OF FIRSTLY ISOLATED BACTERIA
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ABSTRACT

INTRODUCTION

The honeybees are vital to the continuity of almost all living things on earth. Unfortunately, honeybees are under the threat of many pathogens as
Paenibacillus larvae. These pathogens cause severe
loss in the hives resulting in bee colony extinction,
which is a cause for international concern because it
results in massive deaths of commercial honeybee
stocks. Due to the economic and ecological importance of honeybees, it is essential to develop effective, sustainable and environmentally friendly
strategies for the control of bee diseases. Among
these strategies, the use of environmentally friendly
biological control preparations which will be developed from its own microbiota is very important.
With the idea that honeybees may be more resistant
to diseases if the microbiota are supported, this study
aimed to first determine the bacteria found in healthy
honeybees and their products. In line with this goal,
nineteen bacteria were identified with molecular
techniques. These included: in the honey, Staphylococcus warneri (HD5, HD20); in the pollen, Lactobacillus kunkeei (HD6), Fructobacillus fructosus
(HD8), S. lentus (HD9), Pantoea vagans (HD10),
Bacillus licheniformis (HS6), Pluralibacter pyrinus
(HS10) and P. anthophila (HS11); in bee bread, L.
kunkeei (HD12), P. agglomerans (HD11), B. cereus
(HS1 and HS3) and B. safensis (HS2 and HS4); and
in the bees, B. safensis (HD18), Escherichia coli
(HD13) and Enterobacter cloacae (HS19, HS20).
Furthermore, it was determined that L. kunkeii (HD6
and HD12) and F. fructosus (HD8) had high inhibition activity against the American foulbrood agent P.
larvae.

Honeybees are very important insect and are
regarded as one of the key species in nature [1].
Unfortunately, these creatures of great importance
for life are hosts to pathogens such as bacteria, fungi,
protozoa, viruses and parasitic mites [2, 3, 4, 5, 6, 7,
8]. These pathogens cause severe hive losses,
leading to decreases in bee populations and even
Colony Collapse Disorder (CCD) [9]. As CCD
results in massive deaths of commercial honeybee
stocks all over the world, it is cause for serious
international concern [10]. Today, beekeepers are
using antibiotics and chemical pesticides to control
microbial pathogens. The use of these substances
causes resistant pathogens to develop and leads to
the spread of more virulent pathogens [11, 12].
Moreover, even more frightening consequences
have been revealed, including imbalances in the
normal microbiota of the beehives which shorten the
life of the bees [13], the suppression of the bee
immune system, along with high colony losses [14]
and the contamination of bee products with chemical
residues [15]. Due to the use of chemicals, their
residues in bee products are causing the quality of
these products to deteriorate [13] and bee products
are becoming unhealthy and unsafe for human
consumption. For this reason, there has been
increasing emphasis on bee diseases in recent years.
Given the economic and ecological importance
of honeybees, it is essential to develop effective,
sustainable and environmentally friendly strategies
for the control of bee diseases. Among these
strategies, the use of biological control preparations
has a very important place. The positive effects of
microbiota on the body of the bee in resisting
diseases were revealed in a study conducted by
Gilliam [16]. Thus, it is envisaged that if the
PLFURELDOIORUDQDWXUDOO\SUHVHQWLQWKHEHHV¶ERGLHV
is supported, the bees may be more resistant to
diseases. For this reason, in this study, the immediate
need was to first determine the microbiota in healthy
bees and in the bee products obtained from them.
The Yigilca honeybees (Apis mellifera) and
their products chosen for this study had never before

KEYWORDS:
Bacteria, honeybee, identification, inhibition activity,
microbiota, Paenibacillus larvae.
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Surface properties of tannin-impregnated
and varnished beech wood after exposure
to accelerated weathering
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The aim of this study was to determine selected surface properties of varnished beech wood impregnated
with natural extracts after exposure to accelerated weathering. Beech wood samples were impregnated with
aqueous solutions of 5 and 10% mimosa (Acacia mollissima) and quebracho (Shinopsis lorentzii) tannins.
After weathering, colour changes (DL*, Da*, Db*, and DE*) in addition to scratch resistance and surface
hardness values were calculated and evaluated. As a result of the weathering process, greater colour
changes (DE*) were detected in the beech wood samples impregnated with tannins compared with the
unimpregnated control samples. The least colour change occurred in the Tanalith-E-impregnated samples.
Total colour change was adversely affected with tannin impregnation after the weathering processes. In terms
of surface hardness and scratch resistance, the highest values were observed in the mimosa-solutionimpregnated and control samples. Furthermore, it was found that scratch resistance and hardness values
tended to increase during the ﬁrst period of weathering and decreased thereafter. Regarding surface
properties, the best results were obtained when polyurethane varnish was employed compared with the other
varnish types.

Introduction
Wood is one of the most important natural materials and it
is used for a multitude of purposes in our daily lives [1,2].
However, the wood material used in many indoor and
outdoor applications can be degraded by various biological
organisms, such as termites and other insects and fungi [3].
Biological organisms degrade the components of wood in
the cell wall. In addition to biotic factors, abiotic factors
such as sunlight and water can also affect the surface of
wood [4–6]. In order to achieve greater durability against
biotic and abiotic factors, wood material must be impregnated with wood preservatives and its surface coated with
varnishes and paints [2].
Weathering is one of the chief abiotic factors adversely
affecting the original colour and natural appearance of
wood. Ultraviolet (UV) radiation causes the wood colour to
turn grey, and with continuing exposure, the ﬁbres of the
wood surface weaken owing to the depolymerisation of the
lignin and carbohydrates in the cell wall. When wood is
exposed to sunlight, the lignin absorbs the UV light, and
this is responsible for the colour changes in the wood
components. Fungal growth, along with checking, splitting,
and warping, can also occur on the wood surface following
periods of exposure [7–9].
In the wood protection industry, conventional wood
preservatives are used to prevent the degradation of wood
by biological organisms. However, many common wood
preservatives such as copper chromium arsenate (CCA)
have been banned because of their harmful environmental
effects. In recent years, research has produced a new
generation of improved wood preservatives for extending
334

the service life of wood material. Natural extracts are among
the most important environmentally friendly wood preservatives, and many studies have reported that natural plant
extracts are capable of protecting wood against biological
organisms [3,10]. Tascioglu et al. [11] found that, when the
retention levels of mimosa and quebracho increased, mass
losses from brown- and white-rot fungi decreased in all the
wood species used in the study. They also stated that wood
extracts could be used in the wood protection industry as an
alternative to traditional wood preservatives.
Certain coatings such as paints and varnishes are commonly used to protect wood against weathering in an
exterior environment and to enhance its natural appearance
[4,12,13]. Coating systems with UV absorbers can improve
the light stability of wood in terms of surface properties.
Ultraviolet absorbers based on hydroxyphenyl-S-triazines
and TiO2 nanoparticles incorporated into water-based
acrylic systems provide great protection for wood surfaces
against environmental conditions [6].
On the other hand, there is an increasing demand for
strong wood materials with regard to scratch resistance and
surface hardness. Many interior ﬁttings, ofﬁce furniture,
and kitchen cabinets are manufactured using melaminecoated surfaces or wood-based panels, which are widely
used in many applications in the wood industry. Therefore,
abrasion, scratch, and surface hardness are very important
for the end-use applications of wood material [14].
Although natural extracts protect wood material, they
have the disadvantage of being soluble in water and thus
can be leached from the wood. Varnishes can be used to
prevent wood impregnated with natural extracts from
leaching. Therefore, three types of varnish were used to
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ÖZ
Amaç: Deli bal zehirlenmelerin büyük bir kısmı ülkemizde görülmektedir. Deli bal
içinde bulunan toksinlerin temel kaynağı Rhododendron türü bitkiler olup, bu bitkilerdeki toksinlerden en fazla grayanotoksin-III bulunur. Deli bal zehirlenmelerinde
klinikte bradikardi, atriyoventriküler blok, asistoli, hipotansiyon, salivasyon gibi
semptomlar görülür.
Bu çalışmada, sıçanlara farklı dozlarda intravenöz (i.v.) yolla verilen grayanotoksinIII’ün doza bağımlı kardiyovasküler etkilerinin değerlendirilmesi amaçlanmıştır.
Yöntem: Çalışmada, 42 Wistar albino sıçan kullanılmış ve hayvanlar Kontrol, Grup
1 (5 µg/kg), Grup 2 (10 µg/kg), Grup 3 (20 µg/kg), Grup 4 (50 µg/kg) ve Grup 5 (100
µg/kg) olmak üzere altı gruba ayrılmıştır. Elektrokardiyogram (EKG), tansiyon arteriyel ve solunum sayısı için bazal değerler elde edildikten sonra i.v. grayanotoksin
uygulanmasının ardından 60 dk. boyunca bu parametreler kaydedilmiştir.
Bulgular: 5 µg/kg grayanotoksin-III verilen grupta, tüm zamanlarda anlamlı bir değişiklik olmazken, 10 ve 20 µg/kg toksin verilen gruplarda 2. ve 5. dk.’dan sonra anlamlı
biçimde solunum sayıları ve kalp tepe atım sayıları azalmış, arteryel basınçlarda düşme
görülmüştür. Yirmi beşinci dk.’dan sonra ise tüm parametreler bazal değerlere yeniden
geri dönmüştür. Elli ve 100 µg/kg grayanotoksin-III verilen gruplarda, 2. dk.’dan itibaren tüm parametrelerde hızla düşme olmuş ve 5-10 dk. içinde sıçanlar ölmüştür.
Sonuç: Sıçanlar için i.v. grayanotoksin-III’ün 50 µg/kg ve üzerindeki yüksek dozlarda lethal olabildiği, ölümün kardiyak arrest nedeniyle görüldüğü, 5 µg/kg ve altındaki
düşük dozlarda toksik etkilerin görülmediği, i.v. uygulamada toksik etkilerin yaklaşık
olarak 25 dk. sürdüğü saptanmıştır.
Anahtar kelimeler: Grayanotoksin-III, deli bal, kardivasküler etkiler
ABSTRACT
Objective: The mad honey poisonings are commonly seen in our country. The source
of the toxin in mad honey is plants of Rhododendron species. Grayanotoxin-III type
toxin is commonly found in these plants. Clinical effects of this toxin are bradycardia,
atrioventricular block, asystole, hypotension and symptoms such as salivation. In this
study; different doses of grayanotoxin-III were intravenously administered to rats
(i.v) and the effect of grayanotoxin on cardiovascular system was evaluated.
Methods: This study was performed on 42 Wistar albino rats and the animals were
divided into six groups. Control, Group 1 (5 µg/kg), Group 2 (10 µg/kg), Group 3 (20
µg/kg), Group 4 (50 µg/kg) and Group 5 (100 µg/kg) groups were formed. Baseline
values for electrocardiography (ECG), arterial blood pressure and respiratory rate
were obtained and recorded for 60 minutes after administration of i.v. grayanotoxin-III.
Results: Group1 (5 µg/kg) was not significantly changed in all time periods. In 10 and
20 µg/kg groups, respiratory rates, peak heart rates decreased significantly and drop
in arterial blood pressures was observed after 2nd and 5th minutes. While 25 minutes
after administration of i.v. grayanotoxin-III all parameters returned to baseline values again. In 50 and 100 µg/kg grayanotoxin-III groups all parameters fell sharply from
2 minutes on, and rats died within 5-10 minutes.
Conclusion: In conclusion, it was found that the lethal dose of grayanotoxin-III for
rats is 50 µg/kg. In addition the death was developed due to cardiac arrest. In case of
the lower level of 5 µg/kg grayanotoxin-III, any toxic effect was not seen. The effects
of toxin apparently lasted nearly 25 minutes.
Keywords: Grayanotoxin-III, mad honey, cardiovascular effects
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The effect of some chemicals on the color properties of Beech (Fagus
Orientalis L.) wood
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Abstract
Aim of study: Wood material has a unique color in the natural condition. The wood colorization
process is necessary to provide a tonality in the wood materials used in interior design and decoration and
to obtain different colors. One of the most important steps of the coloring or bleaching process is
selecting appropriate chemical for wood type. The aim of this study was to determine the effect of
hydrogen peroxide, ammonia, sodium silicate and acetic acid applied periodically three times on the color
changes of radial and tangent sections of beech (Fagus Orientalis L.) samples.
Area of study: This study was conducted at Karabük University and Düzce University, in Turkey.
Material and Methods: The color values of the samples were measured according to the CIEL*a*b*
color system.
Main results: As a result, the effect of cutting direction, chemical type, and application repeat on
changes in the color values of beech samples was found significant.
Research highlights: The maximum color change in the beech samples was determined in the radial
section as cutting direction, in the application of the sodium silicate as the chemical type and it was also
obtained in the third repeat as the number of applications.
Keywords: Beech wood, Chemicals, Color changing

Bazı kimyasalların Kayın (Fagus Orientalis L.) odununun renk
özellikleri üzerine etkisi
Özet
Çalışmanın amacı: Doğal haldeki ağaç malzemenin kendine özgü bir rengi vardır. İç mimari ve
dekorasyonda kullanılan ağaç malzemelerde renk uyumunu sağlamak veya farklı görüntüler elde etmek
için çoğu zaman renklendirme ve renk açma işlemlerine ihtiyaç vardır. Renklendirme veya renk açma
işleminin en önemli basamaklarından birisi ağaç türüne uygun kimyasalın seçilmesidir. Bu araştırmanın
amacı, kayın (Fagus Orientalis L.) odunundan radyal ve teğet kesitte hazırlanmış örneklere belirli
aralıklarla üçer kez uygulanan hidrojen peroksit, amonyak, sodyum silikat ve asetik asit kimyasallarının
örneklerde meydana getirdiği renk değişimini belirlemek içindir.
Çalışma alanı: Bu çalışma Karabük Üniversitesi ve Düzce Üniversitesinde gerçekleştirilmiştir.
Materyal ve Yöntem: Örneklerin renk değerleri CIEL*a*b* renk sistemine göre ölçülmüştür.
Sonuçlar: Araştırma sonuçlarına göre; kayın örneklerin renk değerlerindeki değişimde kesiş yönü,
kimyasal çeşidi ve uygulanma tekrarı önemli bulunmuştur.
Araştırma vurguları: Örneklerdeki en fazla renk değişiminin; kesiş yönü olarak radyal kesitte,
kimyasal çeşidi olarak sodyum silikat uygulamasında ve uygulama sayısında ise üçüncü tekrarda olduğu
belirlenmiştir.
Anahtar kelimeler: Kayın odunu, Kimyasallar, Renk değişimi
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Traditional knowledge of wild edible plants
of Iğdır Province (East Anatolia, Turkey)
Ernaz Altundağ Çakır*
Department of Biology, Faculty of Arts and Sciences, Düzce University, 81620 Konuralp, Düzce,
Turkey
* Email: ernazaltundag@duzce.edu.tr

Abstract
Iğdır Province is situated in the Eastern Anatolian Region of Turkey. Wild edible
plants and their utilization methods have not been previously documented there.
This study was conducted during an ethnobotanical survey of Iğdır Province from
2007 to 2012, in the period from May to October, when plants were in their flowering and fruiting periods. There were 210 interviews carried out in 78 villages. This
study provides information about 154 wild plant taxa belonging to 27 families that
have been used as foodstuffs, spices, or hot drinks. Seventeen wild edible plants were
recorded for the first time during this study. Eight endemic species were reported
as used for their edibility, and new local names for plants were also recorded. The
cultural importance index was calculated for each taxon. The most culturally
important species are Mentha longifolia, Falcaria vulgaris, Polygonum aviculare,
Rosa canina, Crataegus azarolus, Capsella bursa-pastoris, and Malus sylvestris. This
study presents the richest heritage in terms of the diversity of wild edible plants
ever recorded in Turkey.
Keywords
ethnobotany; wild edible plants; Iğdır; East Anatolia; Turkey

Introduction
Plants are the main resource which humans use to maintain their existence on Earth,
and they have been used in every aspect of life. The use of plants is not limited to documented literature, much knowledge is still accessible in traditional daily life in Turkey.
In this regard, there is an ongoing effort in the ethnobotany field to discover the usage
of plants. Wild plants are still waiting for studies to be conducted on them, especially,
have great potential to be beneficial in all dimensions of life: medicine, food, clothing,
etc. Hence, through ethnobotanical investigations we can discover new possibilities
for our future, arising from our unwritten memory.
There are 8796 species in the Flora of Turkey (excluding an additional 192 species of
the East Aegean Islands) [1–3]. According to the last checklist, additional 945 species
were added to the Flora of Turkey [4]. The rate of endemism is about 34% [1]. Due to the
impact of floristic richness and cultural diversity in Anatolia, many ancient civilizations
started to cultivate many food and medicinal plants in this area [5].
Studies on ethnomedicine have gradually developed since 1945 in Turkey [6]. In
recent years, ethnobotanical studies have aroused attention among researchers in
Turkey as well [5,7–68]. When the contents of ethnobotanical studies are examined,
it may be seen that there is an intense usage of medicinal plants; food plants are less
frequently used. In Turkey, there is an important history of gathering plants for food,
and the public, especially, satisfy their needs from the forests and mountains on their
own. This traditional approach still exists in rural areas. The aerial parts or roots of
many wild plants are used as vegetables, which are eaten raw or cooked, as well as being
consumed through drying or pickling [69].
Published by Polish Botanical Society
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Water-saving technologies affect the grain
characteristics and recovery of fine-grain rice cultivars
in semi-arid environment
Khawar Jabran 1,2 & Muhammad Riaz 3,4 & Mubshar Hussain 5 & Wajid Nasim 6,7,8 &
Umar Zaman 9 & Shah Fahad 10 & Bhagirath Singh Chauhan 11
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Abstract Growing rice with less water is direly needed due to
declining water sources worldwide, but using methods that
require less water inputs can have an impact on grain characteristics and recovery. A 2-year field study was conducted to
evaluate the impact of conventionally sown flooded rice and
low-water-input rice systems on the grain characteristics and
recovery of fine rice. Three fine grain rice cultivars—Super
Basmati, Basmati 2000, and Shaheen Basmati—were grown
under conventional flooded transplanted rice (CFTR), alternate wetting and drying (AWD), and aerobic rice systems.
Grain characteristics and rice recovery were significantly influenced by different water regimes (production systems).
Poor milling, including the lowest percentage of brown
(head) rice (65.3%) and polished (white) rice (64.2–66.9%)
and the highest percentage of broken brown rice (10.2%),

husk (24.5%–26.3%), polished broken rice (24.7%), and bran
(11.0–12.5%), were recorded in the aerobic rice system sown
with Shaheen Basmati. With a few exceptions, cultivars sown
in CFTR were found to possess a higher percentage of brown
(head) and polished (white) rice and they had incurred the
least losses in the form of brown broken rice, husk, polished
broken rice, and bran. In conclusion, better grain quality and
recovery of rice can be attained by growing Super Basmati
under the CFTR system. Growing Shaheen Basmati under
low-water-input systems, the aerobic rice system in particular,
resulted in poor grain characteristics tied with less rice
recovery.
Keywords Rice . Grain characteristics . Production systems .
Fine-grain rice cultivars and semi-arid environment

Responsible editor: Philippe Garrigues
* Khawar Jabran
khawarjabran@gmail.com

5

Bahauddin Zakariya University, Multan 60800, Pakistan

6

Department of Environmental Sciences, COMSATS Institute of
Information Technology (CIIT), Vehari 61100, Pakistan

7

CIHEAM-Institut Agronomique Méditerranéen de Montpellier
(IAMM), 3191 Route de Mende, 34090 Montpellier, France

8

CSIRO Sustainable Ecosystem, National Agricultural Research
Flagship, Toowoomba, QLD 4350, Australia

9

Institute of Soil and Environmental Sciences, University of
Agriculture Faisalabad, Faisalabad, Pakistan

10

College of Plant Science and Technology, Huazhong Agricultural
University, Wuhan, Hubei 430070, China

11

Queensland Alliance for Agriculture and Food Innovation (QAAFI),
The University of Queensland, Gatton, Queensland 4343, Australia

* Wajid Nasim
wajidnaseem2001@gmail.com
* Shah Fahad
shah_fahad80@yahoo.com; shah.fahad@mail.hzau.edu.cn

1

Department of Agronomy, University of Agriculture Faisalabad,
Faisalabad, Pakistan

2

Department of Plant Protection, Faculty of Agriculture and Natural
Sciences, Düzce University, Düzce, Turkey

3

Department of Food Science and Technology, Sejong University,
209, Neundong-ro, Gwangjingu, Seoul 05006, Republic of Korea

4

Institute of Food Science and Nutrition, Bahauddin Zakariya
University, Multan 60800, Pakistan

