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PREFACE

Metals impose great influence on various aspects of life at all levels of its
organization. Several metals are the essential constituents of biomolecules and
participate in many important biological processes. However metals can be harmful
when present in excess amounts, while a few of them are toxic to biota even at
extremely low concentration.

Plant-metal interactions are complex and depend on many factors. The most
important being the plant species exposed, its developmental stage and the chemistry of
metal including its concentration plant-metal interactions may have beneficial, harmful
or will have no effect on the plant, depending on metal species and concentration.
Various physiological and biochemical processes in plants are affected by metals. The
contemporary physiological, biochemical and molecular investigations on toxicity and
tolerance in metal stressed plants are promoted by the growing metal pollution in the
environment. Metal toxicity to plants has great impact and relevance not only for plants
but also to the ecosystem in which the plants form an integral component. Plants
growing in metal polluted locations exhibit altered metabolism, growth reduction.
Lower biomass production and metal accumulation and these functions are of human
health concern. Edible plants with high doses of accumulated toxic metals are harmful
not only to humans but also for the animals when used as animal feed.

Plants provide a rich source of natural antioxidants. These include tocppherols,
vitamin C, carotenoids, and phenolic compounds. Plant phenolics are thought to protect
the plants against tissue injuries as they oxidize and combine with proteins and other
components. In addition, phenolic compounds in plants may serve as defense systems
against herbivore. By-products of photosynthesis may also produce high levels of
oxygen, free radicals, and reactive oxygen species (ROS) in profusion. Thus, plants use
a myriad of antioxidant compounds to deal with these in order to survive. Many of these
compounds have basic molecular similarities in that all have at least one aromatic ring
and a hydroxyl group. These include phenolic acids, flavonoids and Gallate esters

(hydrolysable tannins).

Bakhtiyar Mahmood FATTAH
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OZET

YUKSEK LiSANS TEZI

IRAK KURT BOLGESI VE SiiRT YAYLA MUZUNUN ANTIiOKSIiDAN,
TOPLAM FENOLIK MIiKTARI VE AGIR METALLERIN BELIRLENMESI

Bakhtiyar Mahmood FATTAH

Siirt Universitesi Fen Bilimleri Enstitiisi
Kimya Anabilim Dah

Damisman  : Dog. Dr. ibrahim TEGIN

2017, 70 Sayfa

Bu c¢alismada yayla muzunda bulunan 30 metalin konsantrasyonlari (Li, Be, B, Na,
Mg, P, K, Ca, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, As, Se, Sr, Mo, Cd, Sn, Sb, Ba, La, Ce, Pt,
Tl ve Pb) ve 6rneklerin alindig1 yerler ile ilgili ¢esitli kemometrik teknikler kullanilarak
birleriyle karsilastirilmistir. Ornekler Irak Kirt Bolgesinden (Sor, Rash, Karajar, Gara
ve Qalandar) ve Siirt, Tiirkiye'den (Pervari ve Sirvan) toplanmistir. Numunelerin
mikrodalga ile asit coziinirlestirilmesinden sonra, metal analizi ICP-MS (Termo
Scientific ICAP Q ICP-MS) cihaz1 ile gergeklestirilmistir. Kekik icinde bulunan
elementler ve kekiklerin alindiklar yerlere ana bilesen analizi (PCA) ve kiime analizi
(CA) gibi siniflandirma teknikleri uygulanarak siniflandirma yapilmustir.

Bunun yaninda, Irak Kirt Bolgesi ve Siirt'ten toplanan yayla muzunun metanol
Ozltindeki toplam fenolik madde miktari, toplam flavonoid miktari, antioksidan aktivitesi, ve
fenolik madde igerigi incelenmistir.

Toplam fenolik madde miktar1 Folin-Ciocalteu metodu ile degerlendirilmis olup 84,02-
387,53 ug gallic acid mL™ ekstrakt araliginda bulunmustur. Ayrica toplam flavonoid miktari
aliminyum klor(r kalorimetrik yontemi ile belirlenerek 69,98-935,75 rutin pg mL* araliginda
tespit edilmistir. Antioksidan aktivitesi FRAP ve DPPH yontemleri kullanilarak belirlenmistir.
FRAP yonteminde en yiksek antioksidan aktivitesi (ICso) 25,18+0,04 pg mL*; DPPH
deneyinde en yiiksek inhibisyon yiizdesi 88,11 bulunmustur. Metal selatlama aktivitesi Rival ve
ark. yontemi ile belirlenip tiim numunelerde % 70 tizeri oldugu goriilmiistiir. Son olarak fenolik
bilesikler LC-MS/MS cihazi ile belirlenmistir. Bu asamada toplam 37 fenolik bilesik analiz
edilmis olup bunlardan sadece 26's1 kalitatif ve kantitatif olarak tespit edilmistir. Malik asit
(15,73+0,53 mg g ekstrakt) ve Rutin (76,93 + 0,03 mg g ekstrakt) baskin fenolik maddeler
olarak gézlemlenmistir.

Caligmanin sonuglar1 bu drneklerin potansiyel biyolojik aktiviteye sahip oldugunu ve
o6nemli dogal antioksidan kaynagi olarak tanitilabilecegini gostermistir.

Anahtar Kelimeler: Yayla muzu, metaller, fenolik bilesik, antioksidan aktivite
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This study aimed to find out the concentration of thirty metals (Li, Be, B, Na, Mg, P, K, Ca, Ti,
V, Cr, Mn, Fe, Co, Ni, Cu, Zn, As, Se, Sr, Mo, Cd, Sn, Sh, Ba, La, Ce, Pt, Tl and Pb), compare the levels
of them and subjected to various chemometric analysis between metal contents and place of cultivated
Rhubarb for classification purposes. Samples were collected from Iragi Kurdish Region (Sor, Rash,
Karajar, Gara and Qalandar) and Siirt, Turkey (Pervari and Sirvan). After acid digestion of samples by the
microwave, metal analysis was carried out with ICP-MS (Thermo Scientific ICAP Q ICP-MS)
instrument. The metals and places of cultivated were classified with principal component analysis (PCA)
and cluster analysis (CA) as classification techniques.

In addition, total phenolic content, total flavonoid amount, antioxidant activity, and phenolic
profiles of methanol extract of Rheum ribes collected from Iragi Kurdish Region and Siirt were
examined.

Total phenolic content was assessed by Folin Ciocalteau's method and varied between 84.02-
387.53 pg gallic acid/mL of extract. Furthermore, total flavonoid content was determined by the
aluminum chloride colorimetric method and varied 69.98-935.75 rutin pg mL™* extract. The antioxidant
potency was determined by using FRAP and DPPH methods. In FRAP assay, the highest antioxidant
activity (1Cso) was found 25.1840.04 pug mL? extract. In DPPH method,the maximum percentage
inhibition was found 88.11%. Metal chelating activity was estimated by method of Rival et al, 2001.1t
was observed that all the samples were over than 70%. Finally phenolic compounds profiles also were
determined by LC-MS/MS instrument. In this step total of 37 phenolic compounds in extracts were
analyzed, but 26 of them were detected as qualitative and quantitatively. Malic acid (15.72+0.53 mg g
extract) and Rutin (76.93+0.03 mg g™* extract) were identified as the major phenolic compounds.

The results of the study confirm that these samples have potential biological activities
and can be introduced as important sources of natural antioxidants.

Keywords: Rhubarb, metals, phenolic compound, antioxidant activity



1. INTRODUCTION

Rhubarb (yayla muzu) as known in Turkish that used as edible and natural plant
(Sabir, 2000). It is considered as a medical plant and used freshly for human
consumption. It can be eaten as fruit and at the same time the leaves are toxic, the stalks
are used in pies and other foods for their tart flavor. Rhubarb mostly grows in spring
season under the snow of the high mountains in the north and center Asia. Its scientific
name is (Rheum ribs) which is a genus of about sixteen perennial plants in the family
Polygonaceae. The genus includes the vegetable rhubarb (Rheum rhubarb or Rheum
hybrid) (Nieboer and Richardson, 1980).

The species have large somewhat triangular shaped leaves with long, freshly
petioles. The flowers are small, greenish-white to rose-red, and grouped in large
compound leafy inflorescences, with long stem of about 15-40 centimeters. Through its
medical advantages, can be used for the treatment of acidity in stomach and address
constipation. Additionally, it kills small worms inside intestine and helps the liquidation
in human’s liver (Chakravaety and Al-Rawi, 1964)

Also they are used as a purgative, anti-inflammatory agent and herbal medicines
for the treatment of constipation and cancer (Xiao P, 1984) (Duck JA, 2002). Most of the
published chemical investigation of rhubarb have deal mainly with the substances in the
root or with the organic acid present in high proportion in the freshly petiole responsible
for the medical properties which held in high esteem to early antiquity (Clupepper CW,
1932).

Rheum ribs has been clinically used for at least 2000 years as laxative agent or
antibacterial, the extensive photochemical research on rhubarb isolation and identification
of about two hundred chemical compounds. It is identified that environmental and genetic
factors and their interactions involve the pharmaceutically important secondary
metabolites in medical plants (Hartmann, 2007)

HPLC (high performance liquid chromatography) have been commonly used for
the separation and determination of rhubarb that based on the content of biochemical
compounds in rhubarb, pharmacologist carried out the research on the effect of different
factors, for example precipitation, sunlight and temperature (Ohshima, 1986,
Kashiwada,1989, Li L, 2010)



Rhubarb contains more nutrients contain vitamins A and C, thiamin, riboflavin,
niacin, potassium and phosphorus. 250 ml (1 cup) raw rhubarb contains 20 kilocalories
which have high quality fiber (Chipman, 1974)

Rhubarb is one of the most well-known and widely used traditional Chinese
medicines for the treatment of constipation, inflammation and cancer. It derives from the
roots and rhizomes of Rheum officinal recorded in the Chinese Pharmacopoeia (CP)
(Pharmacopoeia of China, 2005).

1.1. Phenolic compounds

Phenolic compounds, in plants are an essential part of the human diet, and are of
considerable interest due to their antioxidant properties. These compounds posses an
aromatic ring bearing one or more hydroxyl groups and their structures may range from
that of a simple phenolic molecule to that of a complex high-molecular weight polymer.

These compounds play an important role in growth and reproduction, providing
protection against pathogens. The antioxidant activity of phenolic compounds depends
on the structure, in particular the number and positions of the hydroxyl groups and the
nature of substitutions on the aromatic rings.

The major effective constituents of rhubarb are phenolic compounds, among
which sennosides and anthraquinone glycosides were reported as the main purgative
components. In addition, glucose gallates (Kashiwada Y, 1988 & Abe [, 2000)
naphthalene’s (Tsuboi M, 1977) were also isolated from official rhubarbs, showing
significant antioxidant and anticancer activities. However, the unofficial rhubarbs contain
varieties of stableness’ (Kashiwada Y, 1984 & Shikishima Y, 2001). It was reported that
stableness can lower sugar and lipid levels in human blood, and could be used to treat
hyper lipid, obesity, and diabetes (Matsuda H, 2001). Also, they exhibit antitumor
activities (Jang M, 1997 & Lee SH, 2002).

The rhubarb (Rheum rhubarb) is a perennial vegetable species adapted to cold
and temperate climate, known and spread least crop in Romania (Ciofu et al., 2004).
Through the application of differentiated technology, the content of organic acids,
minerals, carbohydrates, proteins and vitamins differs of the cultivar and the harvesting
period (Beceanu, 2002).

Botanically speaking, rhubarb is a vegetable because it has both leaf and stem.

Fresh rhubarb is generally available across the country from April to October. Hothouse



rhubarb appears from December through March and may be available year-round in
some markets. Rhubarb originated in the Himalayas, where its root was an important

medicine believed to purge the body of ill humans.

1.2. Heavy metals

The term heavy metal refers to any metallic chemical element that has a
relatively high density, atomic weights, or atomic numbers and is toxic or poisonous at
low concentrations.

Heavy metal pollution is an issue of global importance which, although
associated particularly to intensely industrialized areas. In the same time, heavy metals
zinc (Zn), copper (Cu), lead (Pb), cadmium(Cd) mercury(Hg) and Arsenic(As) are most
commonly detected are the most significant pollutants of the natural environment, by
their negative effects on the plants, animals and human health. The level of heavy
metals in the agricultural ecosystem depends by soil pH, type of plant, organic matter,
technology applied and vegetation plants period.

Heavy metal pollution is an issue of global importance which, although
associated particularly to intensely industrialized areas, has become highly typical for
farm land as well (Munteanu et al., 2010). Considering at least 90 pollutant metals, zinc
(Zn), copper (Cu) and lead (Pb) are most commonly detected (Hura, 2007). In the same
time, heavy metals are the most significant pollutants of the natural environment, by
their negative effects on the plants, animals and men health (Butnariu et al., 2005). The
level of heavy metals in the agricultural ecosystem depends by soil pH, type of plant,

organic matter, technology applied and vegetation plants period.

1.3. Antioxidant

Antioxidants are substances that may protect our cells against the effects of free
radicals molecules produced when your body breaks down food or is exposed to
tobacco smoke and radiation. Free radicals may play a role in heart disease, cancer and
other diseases.

Antioxidants come up frequently in discussions about good health and
preventing diseases. These powerful substances, are mostly come from the fresh fruits

and vegetables we eat. One of the primary factors for the development and progression



of many life threatening diseases and disorders like cancer, atherosclerosis, diabetes,
hyper lipids, neural degeneration and hepatic toxicity is oxidative stress.
Aqueous and Methanol extracts of the roots of Rhubarb emodin have been

indicated to have anticancer and antioxidant potential.

1.3.1 Anticancer activity of antioxidant

One of the primary factors for the development and progression of many life
threatening diseases and disorders like cancer, atherosclerosis, diabetes, hyper lipids,
neural degeneration and hepato toxicity is oxidative stress.

Due to their undesirable side effects, poisonous and DNA damage commercially
accessible and frequently utilized antioxidants are frequently over shadowed. Presently,
in modern pharmacopoeia around 25% of drugs are originated from plants (phyto
medicines) and several others are synthetic analogues built on the prototype compounds
separated from plants. Aqueous and Methanol extracts of the roots of R. emodin have
been indicated to have anticancer and antioxidant potential (Rajkumar et al., 2010). In
Chinese folk medicine, R. emodin is used in the treatment of cancer, ulcer and liver
treatments. Anticancer and antioxidant activity are found from the rhizome/root extracts
of R. emodin as a result of anthraquinone derivatives (Krenn et al, 2003). The emodin,
aloe-emodin and chrysophenol have indicated to perform as anti-angiogenic via
averting the formation of blood vessel in zebra-fish embryos (He et al, 2009). The
rhubarbs anticancer influence is accredited to the aloe-emodin which not merely
subdued the spread however also encouraged apoptosis of two human cancer cell lines
(Kuo et al, 2002).

1.4. Macro elements

Elements contents of the medicinal plants and their ratios should be checked in
accordance with health safety measures and it is imperative to screen for their quality
control (QC) (Somer, 1983 and Arceusz et al, 2010). In recent years, several authors
across the world have reported in many studies, on the importance of elemental
constituents of the herbal drugs which enhanced the awareness of trace elements in the
plants (Wong et al, 1993; Sharma et al, 2009; Basgel and Erdemoglu, 2006). Macro
elements are usually participate in various metabolism. Other elements such as Ca and

Mg are essential macro-elements required for bone structure development and necessary



for carbohydrate and protein metabolism (Adebowale et al, 2007 and Bourne, 1985)
Calcium and Mg are also required in fairly large amounts to maintain body electrolytes

and tissue homeostasis (Kazi et al, 2011)

1.5. Trace elements

Trace metals has an important biological activity role in human, animal and
plant health. Trace metals content in medicinal plant research conductingis of great
interest because of their effect on the biological active compounds in medicinal plants
and may cause serious effects on human health. (Djukic-Cosic et al, 2007) trace
elements regulate metabolism as enzymatic cofactors that transport substrates across
cell membranes they can lead to serious complications when deficient or in excess
(Boullata, 2013 ). Some trace elements such as (Chromium, Copper, Manganese,
Selenium, Zinc, Cobalt, Boron, Molybdenum, Chlorine, Nickel. But only at low
concentrations. They catalyze many biochemical reactions occurring in the organisms
involved in the formation of red blood cells, hormones, and vitamins, as well as take
part in the processes of photosynthesis and the creation of pigments, respiration,
oxidation, and reduction. Are part of the bone and tissues of living organisms, And
participate in the functioning of neural systems. But in too high doses these metals can
be toxic (Sattar, 2989: Caldas E.D, 2004; Basgel, 2006: Kara D, 2012). Zinc (Zn) plays
a significant role as a co-enzyme for carboxyl peptidase, liver alcohol dehydrogenase,
and carbonic anhydrase (Ismail et al, 2011 and Scherz, 2006). Copper (Cu) is required
for redox enzymes cytochrome oxidase (Soylak et al, 2009 ). Iron (Fe) is also a trace
element found in the heme proteins hemoglobin and myoglobin (Fraga, 2009 and
Grayson et al, 2012). A relatively small amount of Ni is required to aid in the absorption
of Fe in the body. However, high Ni concentrations can interfere with Zn, magnesium

(Mg), and calcium (Ca) utilization and metabolism (Lawrence et al, 1989).

1.6. Spectroscopy methods

Spectroscopy was originally the study of the interaction between radiation and
matter as a function of wavelength (L). In fact, historically [1], spectroscopy referred to
the use of visible light dispersed according to its wavelength, e.g. by a prism. Later the
concept was expanded greatly to comprise any measurement of a quantity as function of

either wavelength or frequency. Thus it also can refer to a response to an alternating



field or varying frequency (v). Spectroscopy often used in physical and analytical
chemistry for the identification of substances through the spectrum emitted from or
absorbed by them.Common types (Absorption, Fluorescence, X- ray, Flame, Visible,
Ultraviolet, Infrared, Near Infrared) (Baianu, 2002: Haupts et al, 1999: Robello and
Diaspro, 1999)



2. LITERATURE REVIEW

Any of several species of the genus Rheum L. in the family Polygonaceae is
called Rhubarb. The genus Rheum L., containing of around 60 herbaceous perennial
plants cultivating from thick and short rhizomes, is scattered in the sub-tropical and
temperate zone. Accounting for three-quarters of the genus, China is the dissemination
center of the genus with more than 41 species and two variations. Mostly, rhubarb is
originated in the southwest and northwest zones of China (The Flora of China Editorial
Committee, 1998). Conventionally, it is recognized that Qinghai, Sichuan, and
provinces of Gansu are the generating zones of rhubarbs in China. A part from china
and Himalaya, Kurdistan region is also an important region for producing rhubarb
species. In addition to its medical importance, it soon found its way into the kitchen, as
in desserts such as rhubarb crumble, as well as in jams, jellies and sauces, its tart flavor
became famous. Rhubarb is basically a vegetable but is often thought to be a fruit
(Lloyd, J.U 2008) (Newby, L. J, 2005). The stalk of rhubarb are either cooked or eaten
raw with particular people dipping raw stalks in sugar so as to eliminate the tartness.
Commonly, it caught to be observed that merely the plants stalk is edible, since
rhubarbs leaves comprise substantial quantity of potassium oxalate which might
occasionally be deadly, particularly for those are susceptible to oxalic acids (Zheng,
Qing-xia, et al, 2013).

2.1. Bioactivity

In Rhubarb, the composites are separated and predicted to have antiulcer,
antioxidant, antifungal, antidiabetic, antimicrobial, wound healing, nephro protective,
anticancer, hepatic protective and activities. From an enormous amount of published
reports, pharmacological properties of diverse ingredients from Rheum emodin are

gathered

2.2. Wound healing action

A number of constituents such as emodin, tannins, flavonoids, triterpinoids that
extracted and recognized from the herb are the reason behind the wound healing effect
of rhubarb. Emodin extracted from rhubarb has been stated to control the TGF-B1

MRNA and it made 2 and 3 protein expressions in a concentration dependant manner



causing primary wound healing in a rabbit wound model (Tang Tin and Yang Jing,
2010). Flavonoids is also recognized as a cause of wound healing potential of rhubarb
since it is identified to decrease per oxidation of lipid not merely via averting or
decelerating the commencement of cell necrosis but also via secularity improvement.
Therefore, the viability of the collagen fibrils is escalated through increasing the
collagen fibers strength, circulation increase, cell damage prevention and encouraging
DNA synthesis by any drug that inhibits lipid per oxidation (Getie et al, 2002). By
primary stimulation of TNF-a, Flavonoids assist in the wound healing acceleration and
also act as antioxidant thereby scavenge free radicals (Uma devi et al, 2001) (Goel et al,
2010). Because of flavonoids and tannins astringent and antimicrobial property which
seems accountable for the contraction wound and epithelialization escalation rate,
tannins and flavonoids promote the process wound healing (Tsuchiya et al, 1996)
(Scortichini, M. and Pia Rossi, M., 1991).

2.3. Antimicrobial action

Some kinds of fungi and bacteria are resilient to antibiotics. Thus, huge quantity
of medicinal herbs and plants are being investigated for their potential activity as
antimicrobial. The main anthraquinone derivatives extracted from rhubarb have been
stated to possess substantial antimicrobial activity against four strains of methicillin-
resistant Staphylococcus aurous are Emodin, aloe-emodin and rheum. Rheum has also
been indicated to have antibacterial activity in contradiction of Escherichia coli K12
(Hatano et al, 1999). However, chrysophenol, aloe-emodin, Rheinandphyscion
extracted from rhubarb have been stated to have antifungal activity against
Cryptococcus neo Farman’s, Candida albicans and Aspergillus fumigates (Agarwal et
al, 2003). Whereas revandchinone-1 and 3 had moderate antibacterial activity, decent
antibacterial activity against some strains of gram negative and gram positive bacteria is
exhibited by revandchinone-4. In addition, modest antifungal activity against
Rhizopusoryzae and Aspergillusniger is demonstrated by Revandchinone-1, 3 and 4
(Babu et al, 2003). The ethanol that extracted from rhubarb had been stated to have
encouraging activity against various strains of H. pylori extracted from gastric biopsy
specimens of gastric carcinoma in both in vivo and in vitro examinations (Ibrahim et al,
2006).



2.4. Hepatic protective and anti diabetic effect

Liver, which is the biggest organ of the body, is mainly associated with the
organism's metabolic activity. It is involved in the detoxification mechanism of the
body as it is the central position for the biotransformation of xenobiotic. Liver is
responsible for detoxification of the chemical constituents in the blood and in this
technique it is exposed to high level of poisonous metabolites and toxicants making it
vulnerable to damage (Glaister, J.R, 1996). The impairment of liver resulted from
chemical agents and pathogens is of similar nature and an appropriate handling plan or
regime is absent for both. In allopathic medicine, the fact that dependable liver
defensive drugs are obviously in sufficient (Neha, T. and U.M. Rawal,
2000).encouraged the experts for exploring herbal cures.

The consumption of excessive ethanol results in cellular fibrosis, proliferation,
cirrhosis and liver cancer (Wang, X. D, 1999). A vital aspect of alcohol-encouraged
liver damage is a compromised vitamin A nutritional condition. Investigation in human
Hep G2 cells have indicated that ethanol is cyto toxic to Hep G2 cells, that are trans
deuced for expressing P-4502E1 (CYP 2E1) and this poisons results in the cells death
particularly in the liver (Wu, D., & Cerebrum, A. I, 1999). The oxidation of hepatic of
ethanol for acetaldehyde primarily encompasses the dehydrogenises of alcohol enzyme
(Svensson, 1999) which brings the NAD* to NADH reduction (Lieber, C. S 1997). The
severity magnitude of liver via illness or generally hepatic toxins is calculated via the
concentration of glutamate oxalic acetate transaminase (SGOT), serum enzymes
glutamate private transaminase (SGPT), alkaline phosphates (ALP), and bilirubin,
albumin, and all homogenate liver. A big amount of medicinal herbs and plants have a
significant role in management of health care globally, and lot of attention is paid to
herbal and plant medicines for treating of different illnesses comprising ghepatopathy.
India is a rich in the herbal plant and system of medicine, allocates lot of importance for
the pharmacological aspects of numerous herbs and plants. A large number of phyto
constituents from different herbs and plants are stated to have activity liver protection
(Doreswamy, R., & Sharma, D., 1995). Simultaneously, astonishingly, there are limited
plant drugs formulations for treating severe liver illnesses. In the recent past, a few
outstanding literatures have been published on this subject (Evans, D. A, 2002).
Noteworthy hepatic protective activity and refurbishment of all marker enzymes near

control concentration against CCls and all oxan encouraged liver damage both in vivo



and in vitro utilizing 50 mg/kg and 250 mg/kg, oral dose, the extract from the rhizomes
of rhubarb has shown (lbrahim et al, 2008 & Radhika et al, 2012). In a several
investigation it has been indicated that R. emodin rhizome demonstrate activity of ant
diabetic not merely via improving the peripheral glucose utilization, via correcting
impaired liver and kidney glycolysis and viaconfining its process of gluconeogenic,
same as insulin (Radhika et al, 2010), however it also reestablishedthe entire marker
enzymes to near control concentration in Alloxan encouraged diabetes in albino
proportion (Radhika et al, 2012).

2.5. Nephro-protective effect

The toxic influence of metals on the kidney has been recognized for several
years. It is one of the major common problems of kidney and happens as the body is
exhibited to a toxin or drug (Porter, G.A. and Bennett, W.M, 1981) the kidney can be
adversely affected a number of therapeutic agents and antibiotics causing long-lasting
interstitial nephritis, severe renal failure and nephritic syndrome. This is due to an
escalating amount of powerful therapeutic drugs such as sulphonamides, amino
glycoside, acetaminophen, antibiotics comprising penicillin’s, acyclovir, pentamidine,
sulphadiazine, trimethoprin, tetracyclines, Indomethacin, Aspirin, Ibuprofen, etc.
recently, Chemotherapeutic agents have been supplemented to the therapeutic arsenal
(Hoitsma, A.J., Wetzels, J.F and Koene, R.A, 1991). Functionally via reduced urine-
concentrating capability, tubular protein urea, lysosomalenzymuria, mild glucosuria,
reduced ammonium secretion and depressing rate of glomerular filtration,
aminoglycoside nephrotoxicity is manifested (Kaloyanides, G. J., &Pastoriza-Munoz,
E, 1980). The arsenic are also induced by nephrotoxicity exposure to chemical reagents
such as ethylene glycol, carbon tetrachloride, sodium oxalate and heavy metals like
lead, mercury, cadmium and. Regularly, the merely essential therapy is prompt
recognition of the illness and termination of responsible drugs (Paller MS, 1990).

The substances which have protective activity against nephrotoxicity is called
Nephroprotective agents. Because of the presence of different complex chemical
substances, medicinal plants have curative properties. Different herbs for the therapy of
renal disorders are prescribed by early literatures. The retention of nitrogenous waste
products of metabolism in the blood is resulting from renal disorder primarily indicated

failure of the kidneys excretory function (Herfindal, 2000). Additionally, there is a
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regulation failure of fluid and electrolyte balance beside function of endocrine.
Fundamentally, the renal failure is classified into long-lasting and severe renal failure
(Barry M, 2000). While long-lasting renal failure (CRF) is an irreparable worsening in
the renal function which typically grows over years, resulting in loss of excretory
metabolic and endocrine functions, serious renal failure (ARF) denotes to the rapid and
regularly adjustable damage of renal function which grows during several days or
weeks.

The activity of nephroprotective on entire the sections (S1, S2 and S3) of the
kidneys proximal tubule against mercury, cadmium and potassium dichromate-induced
nephrotoxicity in rats of alcoholic extract of R. emodin has been recognized. Due to the
tannins present in the fraction, the impact has been suggested. By utilizing mercuric
chloride, cadmium chloride, potassium dichromate and gentamicin in rats and
monitoring the levels of urea, nitrogen and creatinine serum, the nephrotoxicity was
induced (Alam, 2008). In another research, the induced renal impairment activity
nephroprotective in Wistar rats was evaluated in gentamicin, cisplatin and paracetamol.
By measuring the levels of body weight, blood urea, and serum creatinine, tissue
glutathione and lipid peroxidation the protective property of 70% ethanol extract was
suggested. Owing to the presence of saponins, cardiac glycosides and triterpenoids in
the fraction, the effect has been proposed (Pramod, 2011).

There are beneficial effects of the rhubarb on the Parkinson’s disease, immune
system and acute respiratory syndrome. The ethyl acetate extract of rhizome of R.
emodi has been stated to have activity of immuno-improving on cell lines. The
influence is reliant upon the dose leading to a reduction in IL-10 by RAW 264.7 in
macrophage cell lines and the escalated discharge of nitric oxide and cytokine TNF-a,
IL-12 in the availability of extract alone (Fozia Kounser. and Zargar, M. Afza, 2010;
Kounsar, 2011). It has been reported that Emodin to have inhibitory influence on the
interaction of SARS-CoV S protein and ACE2. It has been discovered to prevent both
the infectivity of S protein-pseudo typed retrovirus to Vero E6 cells the binding of
SARS-CoV S protein toACE2. These discovery recommended that emodin is a new
anti-SARS-CoV composite and in the treatment of severe acute respiratory syndrome
(SARS), it should be regarded as a potential lead therapeutic agent (Ho et al, 2007). It
has also been declared that Emodin have inhibitory impact on the monoamine oxidize B
on rat brain mitochondria therefore might play an effective role in the prevention and

treatment of Parkinson’s disease (Kong, 2004).

11






3. MATERIAL AND METHOD

3.1. Materiels

The samples of Rheum rib’s collected from seven different localities of Siirt and

Northern Iraq are the material of this study.

3.2. Methods
3.2.1. Preparation of plant specimens

The collected plants were dried in the laboratory environment, in a place where
the air flow was present and at the room temperature in the shade area, and then
powdered with a mixer. Powdered plant samples were placed in glass jars and stored at

room temperature.

3.2.2. Heavy metals

An ICP-MS instrument (Thermo Scientific ICAP Q ICP-MS) was used for the

determination of metal in Rhubarb samples.

3.2.3. Digestion procedure

A Bergh of Speed wave MWS-3 model microwave digestion system was used
for acid digestion of samples. The microwave acid digestion was carried out as follows:
1.0 g portion of dried sample was weighed and transferred into a pressure- resistant poly
tetra fluoro ethylene (PTFE) vessel (volume 100 mL), and the mixture of acids (HNO3z +
H20., 2.5: 7.5 mL) was added. Microwave digestion system under the conditions
described in Table 1. The power applied in program was 1450 W. The reaction mixture
was subjected to an evaporation module in order to remove the acids after the final
digestion. Then the residue was dissolved in Milli-Q water and filtered, and the filtrate

was diluted to a fixed volume.
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Table 3.1 Operating conditions for digestion by microwave oven.

1 2 3 4
T (°C) 100 160 180 100
Ta (min)? 10 10 10 10
Time (min)® 5 3 3 3

2 waiting time at desired temperature.

®The time between the two sequential temperature

3.2.4. Total phenolic compounds

3.2.4.1. LC-MS/MS device and chromatographic conditions

37 LC-MS / MS system used for qualitative and quantitative analysis of
phytochemicals; Shimadzu Neexera model UHPLC device and Shimadzu LCMS 8040
model triple quadruple mass spectrometer device. The liquid chromatography system
used consists of the LC-30 AD model gradient pump, the DGU-20A3R model degasser,
the CTO-10ASvp model column oven and the SIL-30AC model auto sampler.
Chromatographic separation was performed on Inertial ODS-4 model C18 (100 mm x
2.1 mm, 2 um) column. During the analysis the column furnace is set at 35 °C. In the
elution gradient, ultrapure water for mobile phase A and acetonitrile for mobile phase B
were used. In addition, 10 mM ammonium format and 0.1% formic acid were added to
the water phase to facilitate better chromatographic separation and ionization. After
several attempts to achieve optimal separation of analyzes, the most suitable UHPLC
gradient profile was obtained with a gradient profile of 5-20% B (0-10 min), 20% B
(10-22 min), 20-50% B (2