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Efficacy of some traditional Indian spices for treating diabetes
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ABSTRACT

Even in this modern era India follows some traditional system of medicines for the curative property of diseases
without any side effects. Spices are most commonly found in almost every Indian cuisine. They not only add
flavors to dishes but have lots of medicinal properties. India is also considered as one of the largest producer of
spices. Diabetes is a metabolic disorder, which cannot be cured completely. But can be controlled without
adverse effect by following the traditional system of medicine. This review totally highlights the medicinal
properties of fenugreek, black cumin seeds and coriander seeds.
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l. INTRODUCTION

Diabetes mellitus is a multifactorial disease [1] conditions caused by many contributing factors such as
lifestyles and environmental factors. It is caused by lack of insulin or insulin resistance or both at the cellular
level [2]. The main role of the insulin is to allow the muscle cells organs like liver and stored fat to use up sugar
content in the blood streams. In the muscles, liver and fat to take up sugar from the blood streams that have been
absorbed from foods and to lower the blood sugar levels. The two major forms of diabetes are type ldiabetes
and type 2diabetes. The first type of diabetes is developed when the body’s immune systems are destroyed by
beta cells present in pancreas and hence people suffering from this are not able to produce insulin. The most
commonly seen diabetes is type 2 diabetes and is developed due to insulin resistance and insulin deficiency
[3].The lifelong diabetes for a longer duration of time could lead to many diseases like failures in the proper
functioning of body organs such as kidney, heart, eyes etc. [4]. There are many ways treating diabetes, like
injecting insulin or using antidiabetic drugs orally. But they are associated with number of serious adverse
effects [5]. The traditional antidiabetic plants might provide new oral anti diabetic compounds without any side
effects [6].

India has developed traditional medical systems in which herbal therapies were used. To treat different
ailments by various traditional medicinal systems such as siddha, auyurveda unani and allopathy several plant
species are used [7]. Comparing to commercial antibiotics; natural products are more effective with least side
effects. Therefore they are used as a substitute for curing various infections [8]. According to the survey
conducted by World Health Organization (WHO) 80% of total world’s population use traditional medicines for
their basic health care needs [9]. Spice plant products that include different parts such as seeds, kernels, bulbs,
stalk, roots, fruits, bark, leaves, pods or buds [10]. India is considered as one of the largest spice producer.
Spices are most widely used as a part of daily food. It adds flavour to the foods and also shows many properties
in curing diseases and health problems [11]. Spices acts as a rich source of phytochemicals [12]. Phytochemical
screening method refers to the extraction, screening and identification of medicinally active components found
in plants that are active in terms of biological behaviour and are those chemical compounds found in nature
which have the capability to protect the plant tissues from further environmental disasters such as exposure to
UV light, microbial attack, pollutants and stress related hazards [13]. These compounds are known as plant
secondary metabolites [14].

The plant secondary metabolites can be divided into flavanoids, phenolic and poly phenolic
compounds, alkaloids. Flavanoids could be used in adding colour and aroma to fruits and vegetables [15].
Phenolic compounds also play a major role in the growth, reproduction and protection against pathogens besides
contributing them towards the colour and characteristics of fruits and vegetables [16].

The phytochemicals present in the medicinal plants gives a good opportunity for the development of
new types of therapeutics [4]. Research displays the insulin potentiating activity of spices in normal cases as
well as in experimentally inhibited diabetic animal models and humans [17]. The present review is aimed to
highlight the antidiabetic properties of some selected spices.
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Il. SPICES INVESTIGATED
2.1 Description
2.1.1 Fenugreek

Trigonella foenum graecum usually accepted as fenugreek is an annual herb which belongs to the
family Leguminosae [18] Division- Magnoliophyta, Order-Fabales and genus-Trigonella [19].

The fenugreek seeds are taken from the herb fenugreek which grows up to a height of 60 cm. The
leaves are of pale green colour and whitish flowers are produced. They are followed by bean like pods 10 to 15
cm long containing up to twenty small yellowish brown seeds. The seeds are smooth and about 3 mm long [20].
They are cultivated in the areas where the climate is moderately cool [21]. The loamy or sandy loamy soil with
ph value in the range 6-7 and with good drainage conditions are preferred [22].

Fenugreek seeds are routinely used in Indian kitchens. The fully developed Trigonella seed has many
energetic organic compounds [23], alkaloids, flavanoids, amino acids, tannins and some steroidal glycosides,
proteins [24]. The seed acts against diabetes, microbes, cancer, infertility, parasites, lactation stimulant and
hypocholesterolemic effects [25]. The recent studies have proved that fenugreek seeds are beneficial for
atherosclerosis, constipation, diabetes, high cholesterol and hyper triglyceridemia [26].
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Fig 1: Figure on pharmacological activities of fenugreek seeds

2.1.2 Black cumin

Nigella sativa so called black cumin, Nigella, kalojeera and kalonji. It is a yearly blossoming plant in
the family Ranunculaceae [27], division- Spermatophyta, Order - Ranunculates, Genus-N sativa [28].
The plant grows to a height of 20 to 90cm, and the leaves are closely filamentous. The size of the fruit is big and
is a puffed capsule containing of 3 to 7 unified ducts with number of seeds [29]. Black seeds are small, black
externally and white inside. The sloppy soils of moderate rainfall areas and ph 7.0 to 7.5 are suitable for
cultivation. The native of black seed is Southern region of the Europe, regions of Africa and Southwestern Asia
and also cultured globally [30]. Black cumin seeds also contain consequential level of iron, copper, zinc,
phosphorus, calcium, thiamin, pyridoxine and folic acid [31]. It also contains many active components such as
Thymoquinone, alkaloids, saponins, flavanoids, proteins and fatty acids [32].

Black seeds act against hypertensive, diabetes, cancer, microbes, renal disease and also reduce
inflammation [33]. In traditional as well as in recent years it has been used for curing diseases caused by
microbes without any described reaction, and also used as a natural remedy for illness like asthma, chest
congestion, hypertension, diabetes, cough, headache, fever, influenza [34].
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Fig 2: Figure on pharmacological activities of black cumin seeds

2.1.3 Coriander

Coriander scientifically named as Coriandrum sativum belongs to the Umbelliferae family, Division-
Angiospermae, Order-Umbellales and Genus-Apiaceae [35]. It’s so called “Dhanya” in India. The native of
Coriander is Mediterranean and Mideast [36]. The plant grows to a range of about 20 and 140 ¢cm based on the
soil and atmosphere. It grows in any type of soil like sandy soil, well drained, wet, loam and light to heavy regur
soil [37]. The leaves are oval and the upper parts of the leaves are collinear and more separated. The fruits are
6mm in diameter and are spherical with two husks, [38].After sowing the crops mature within 2 to 3 months, the
fruits are sundried, winnowed and preserved [39].

Coriander seeds are used from the early period as a cholesterol reducing agent, a gastrointestinal
stimulants and high blood pressure lowering agent [40]. It also acts against diabetes, cancer cell, ulcer, fungal
and also showed anti feeding activity [41]. Coriander contains phytochemical constituents like flavanoids,
alkaloids, tannins, saponins, terpenoids, sterol and carbohydrates [42].
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Fig 3: Figure on pharmacological activity of coriander seeds

I1l.  RESEARCH FOCUS AND JUSTIFICATION

Diabetes is considered as one of the major metabolic disorders worrying a large proportion of the
population all over the world [43]. It is predicted that by 2030, about 79.4 million individuals in India will be
affected by diabetes [44]. Diabetes is related with oxidative stress due to hyperglycemia and hyperlipidemia
[45]. The uncontrolled diabetes is the reason for hyperglycemia, and in excess of time it generates significant
adverse effects to body, especially the nerve fiber and blood vessel [46]. Diabetes is considered as the third
killer in the aspect of health of mankind [47]. The oral hypoglycemic agents used to decrease glucose level in
patients include sulfonylureas, thiazolidinediones which increases the insulin sensitivity of the target tissues
[48].
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Dietary and life style modification acts as the main goal and management for the treatment of diabetes
[49]. Casual plasma glucose concentration and fasting plasma glucose are the two diagnosis criteria for diabetes
[50]. The currently available drugs have several disadvantages that they have to be given throughout the life and
produce side effects [51]. As the traditional plant medicines are available cheaply and easily, it is used
throughout the world for the management of diabetes [52]. The largest producer of medicinal herbs is our
country India and is hence called as the botanical garden of the world [53].

The current study is focused to investigate the antidiabetic properties and antioxidant properties of
some spice extracts which doesn’t cause any side effects, and to find more efficient ways for controlling
diabetes.

IV. ANTIDIABETIC ACTIVITIES
4.1 Trigonella Foenum Graecum

Asmena Mowla et al [54] studied the effect of Antihyperglycemic of Trigonella Foenum-
Graecum (Fenugreek) seed extract and hence investigated it in Alloxan-Induced Diabetic rats. The blood
glucose level in diabetic rats was introduced from the ethanol extract of fenugreek seeds of different doses
(29/kg, 1g/kg, 0.59/kg and 0.1g/kg). The hypoglycemic effect of the extract was studied and compared with the
single dose of Standard antidiabetic drug (glimepiride, 4mg/kg). The extract indicates a drastic change against
the diabetic state induced in diabetic rats and the intensities of the hypoglycemic effect changes from dose to
dose. When compared with standard antidiabetic drug 1g/kg was recognized as the most effective dose. The T.
foenum-graecum seed ethanol extract doesn’t show any acute toxicity and is compared to be more effective than
antihyperglycemic dose. This could be administered orally at large dose level of 3 g/kg body weight. The
phytochemicals screening was also done and it indicates the presence of secondary metabolites (carbohydrates,
steroids and alkaloids). The traditional use of fenugreek seeds in the treatment of diabetes mellitus was depicted
by this study.

Genet Alem Geberemeskel al [55] investigated on the newly diagnosed lipid profile of type Il diabetic
patients that depict the effect of seed powder solution of Trigonella foenum-graecum. The newly diagnosed
diabetic patients were selected and splited in two groups where one of the groups used Trigonella foenum
graecum seed powder solution of 25 g orally taken twice a day for about one month and the other group
received metformin. The first group is called as the treatment group and the second one as the control group.
From each participant the respected blood samples were collected and were analyzed before and after the study.
Mindray BS 200E fully automated clinical chemistry analyzer was used for the analysis of lipid profile. While
comparing the treatment group and the control group there is a lower cholesterol level in the first group to that
of baseline level of the second group. There is an increase in HDL-C level and significant decrease in TC, TG
and LDL-C levels produced by the treatment group. The result of the study indicate strong reactions and effects
which improves the lipid metabolism in type Il diabetic patients with no side effects and further studies
revealed that fenugreek seed offers new ideas and alternatives in clinical management of type Il diabetes.

Neveen Helmy Abou et al [56] conducted a study that investigated the effect of fenugreek dried seeds
alkaloid extract on blood glucose, lipid peroxidation, serum insulin. The histochemical and histological study of
human body parts such as kidney and liver that are induced by streptozotocin in diabetic albino rats. Fenugreek
dried seeds alkaloid extracts where tested in hyperglycemic rats induced by streptozotocin. The fenugreek seed
was given to albino rats daily for about 21 days. Further studies in diabetic rats proved the effect of fenugreek
seeds on blood glucose level, serum insulin quantity, lipids (total cholesterol, triglycerides, HDL and LDL) and
peroxides of lipids. The result concluded that these alkaloids reduces the increased level of blood glucose and
hereby prevents the diabetics caused hyperglycemia.

4.2 Nigella Sativa

Amutha K and Godavari A [57] evaluated Nigella sativa’ antidiabetic nature by the method of alpha
glucosidase assay and alpha amylase through ethyl acetate extract that showed a higher increase in percentage of
alpha glucosidase inhibition rate than alpha amylase. The hypoglycemic nature of Nigella sativa was hence
revealed. The total inhibition oxygen capacity of this extract was evaluated by the phosphomolybdenum
method. It showed high antioxidant capacity, as the total inhibition oxygen capacity of this extract was higher
than that of the standard range of ascorbic acid. Phytochemical screening revealed that the presence of many
chemical compounds produced by plants which possesses the properties to be antidiabetic in nature.

Meddah et al [58] aimed to study the properties and effects of Nigella sativa seed’s crude agqueous
extract on absorption of intestinal glucose thus by improving the glucose sustain property in rats. This aqueous
preparation of Nigella sativa implemented a dose-dependent stoppage of glucose transport that is considered to
be sodium-dependent apart in from rat jejunum. 80% was fixed as the maximum inhibition. The Nigella sativa
after a treatment of 6-week, a sustainable tolerance oral test in rats were conducted and is estimated with that of
metformin. The glucose tolerance level is improved and is found to be more effective as that of metformin by
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this treatment. The body weight was also reduced by Nigella sativa and metformin without any toxic effects.
The improved sustaining power of glucose is observed and the chronic oral measure which includes the body
weight in rats also proved the effects of established use of Nigella for a long period of time.

M. Kaleem et al [59] examined diabetic rats and found out the different biological and chemical
effects of Nigella sativa seeds in them. The ethanol extracts of Nigella seeds were orally administrated to
streptozotocin induced diabetes rats. The estimation of blood glucose level, total cholesterol content in plasma
(TC), triglyceride contents and high density lipoprotein cholesterols (HDL-C) were done. In diabetic rats plasma
lipid profile and glucose levels were found to be higher. The reduction of blood glucose level is seen in diabetic
rats during the oral administration of Nigella sativa seeds extracts. And hence these rats showed various levels
of improvement in their life span. Usually we could see muscle wasting in diabetes but in these experimental
diabetic rats, their body organs like liver and kidney weights and glucose levels were found to be normal and
hence preventing muscle wasting.

4.3 Coriandrum sativum

Aissaoui et al [60] investigated a special traditional treatment for diabetes in Moroccan culture using
coriander seed aqueous extract. A single dose of this coriander seeds aqueous extract was given to
hyperglycemic-hyperlipidemic and obese rats for time duration of 30 days prescribed at single dose. Coriander
extracts suppresses hyperglycemia with a level of glucose taken to be normal showed the results. The study
specified the traditional culture of using coriander seeds in diabetes.

Nayereh Parsaeyan [61] investigated the coriander seed powder effect on the atherosclerotic and
cardio protective indices of type 2 diabetic patients. In this study 2 capsule of coriander seed powder was
consumed to fifty patients affected by diabetes for a time period of 6 weeks. The glucose, cholesterol,
triglyceride, LDL-C, HDL-C, urea, creatinine were measured. Atherosclerotic and cardio protective indices
were calculated. The study demonstrated that oral intake of seeds of coriander in patient affected by type 2
diabetes that normalized the glucose level, decreased the cholesterol without any effect on plasma urea and
creatinine. It validated the usage of coriander in treating diabetes and also showed that the daily usage of these
coriander seeds could prevent the complications caused by hyperlipidemia in type 2 diabetes.

V. ANTIOXIDANT PROPERTIES
5.1 Trigonella foenum graecum

Subhashini et al [62] carried out a study on antioxidant activity of Trigonella foenum extract. The seed
extracts was investigated for the invitro antioxidant assays including nitric oxide scavenging, superoxide
scavenging, DPPH, flavanoid content, Thiocyanate and phosphomolybdenum method were done to measure the
total antioxidant nature. In these methods the result of this extract showed a strong antioxidant activity.

Idries and AL. Mashkor [63] examined three types of solvent extracts of fenugreek seeds on total
phenolic contents (TPC), Diphenyl-1-picrylhydrazyl(DPPH)and ferric reducing ability of Plasma(FRAP). The
results showed that TPC, DPPH, FRAP and free radicals scavenging activity of extracts decreased with
increased in organic solvent concentration. Good correlations with antioxidant activity FRAP and DPPH was
obtained from the total phenolic content. The result concluded that the extraction solvent plays important role on
the antioxidant activity of fenugreek seeds.

5.2 Nigella sativum

H Rusmarilin et al [64] investigated seeds of black cumin and sesame to test the natural antioxidants
potential in them. The study was done to examine and to find out the biologically active components that could
be used as another agent in decreasing diabetes mellitus. Fermentation process was carried out. The method of
free radical in DPPH was done and antioxidant activity was determined. The extracts of sesame and black cumin
showed a higher antioxidant behavior when mixed with coating materials such as maltodextrin as soy protein.

5.3 Coriandrum sativum

Dua Anita et al [65] analyzed the methanolic extracts of seeds of Coriandrum sativum in the presence
of antioxidants. For the identification and qualification of phenolics, the extract rich in polyphenolic compounds
was subjected to HPLC analysis. Using the free radical scavenging method of DPPH, the oxidation barrier lipids
and induced metal proteins and the antioxidant activity of this extract was determined. The result showed that
polyphenols (gallic acid, quercetin, caffeic acid and kaempferol) were responsible for this high antioxidant
activity.

Ehssan HJ et al [66] examined the different methods such as phytochemical screening, antioxidant
behaviour and chemical composition nature of Coriandrum sativum. Usage of aqueous solvents alcohols such as
ethanol, methanol, n-hexane petroleum ether etc where utilized for the extraction of these seeds by the method
of soxhlet extraction method or maceration. Phytochemical screening of these extracts showed the presence of
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saponins, tannins and cardenolides. Steam distillation method was done to extract the needful oil from these
seeds and hence analyzed by GC-MS. Forty nine compounds were found out and linalool 66.7% were
considered as the major constituent. DPPH radical —scavenging method was applied to obtain the antioxidant
activity and the result revealed the presence of effective antioxidant activity of the coriander seeds.

VI.  ANTIMICROBIAL ACTIVITIES

6.1 Fenugreek

Rehab et al [67] aimed to examine the seeds of fenugreek to study the in vitro antimicrobial nature
microorganisms of against gram-negative and gram-positive. The test was done using two solvents such as
aqueous extractions and methanol extractions. Agar diffusion methods such as disc diffusion and well diffusion
were used to evaluate the antimicrobial activities. The result indicated that the fenugreek seeds contain active
ingredients of antimicrobial behaviour and were found in boiling water extract, but absence of these figured in
other extracts such as cold water and methanol extract.

6.2 Black cumin

Ozlem Turgay et al [68] examined black seeds to study the in vitro antimicrobial behaviour. The seeds
were extracted using the solvents of acetone, diethyl ether, chloroform, ethanol, ethyl acetate, methanol, hexane
by soxhlet equipment. Disc diffusion technique was applied to test the antimicrobial activity. The prepared
extract was tested on 14 bacteria strains and 1 fungus. The result concluded that the seed extract prepared using
ethyl acetate showed inhibitory activity on almost all microorganisms’ strains.

6.3 Coriander

Uma B et al [69] investigated the phytochemicals and invitro antimicrobial activity of coriandrum
sativum against some pathogens. The aqueous, methanol, chloroform, petroleum ether and hexane solvents were
screened for the antimicrobial activity. The extracts were subjected for antimicrobial activity by disc diffusion
method. The methanol extracts revealed a good antimicrobial activity compared to chloroform and aqueous
extracts.

VII.  ANTICANCER PROPERTIES

7.1 Fenugreek

Abdulaziz et al [70] focused to study the properties of anticancer effects and profiles of proteomic in
fenugreek seeds. Different concentration level (100pg/ml, 200ug/ml and 300ug/ml) of fenugreek extracts were
used in various normal cells and cancer cells at varying time points (0, 24, 48, 72 and 96 hrs). Proteomic
expression profile was done to analyse the different fingerprints of proteins in fenugreek seeds that could be
obtained from four different geographical landscape regions. The extract of fenugreek showed selective
cytotoxic effects with in a cancer cell panel and hence was able observe T-cell lymphoma. This result concluded
the in vitro effect in fenugreek seeds and hence showed the cytotoxicity nature to cancer cells and its usefulness
in the treatment of cancer.

7.2 Black cumin

Agbaria R et al [71] aimed to investigate the role of therapeutic extracts and to determine the
underlying mechanism of black seeds. The antiproliferative activity and Thymoquinone content in the mouse
colon carcinoma were investigated by various seed thermal processing methods. The study showed the cytotoxic
activity of the black seed extracts and its reduced cell growth in cancer cells.

7.3 Coriander

Fayyad et al [72] investigated the in vitro, antioxidant, anticancer, cytotoxic and antiviral activities of
coriander seeds. MTT assay was done to assess the cytotoxic and anticancer effect of methanol, hexane and
aqueous extract of the seeds. Hexane and aqueous exhibited inhibition of Vero cells by the MTT assay. The
result demonstrated the anticancer and antiviral nature in hexane, methanol and coriander seeds aqueous
extracts.

VIIl.  CONCLUSION
Traditional medicines are very important in the field of medicines as it acts as an affordable source of
health care. Spices are considered to be using from ages. They offer fewer side effects and are brought at lower
cost. Spices like fenugreek, coriander, black cumin have high antioxidant property which is very much needed
for a human being. In the present review it is so clear that the above mentioned spices have several curative
properties such as antidiabetic, anticancer, antioxidants. Following these Indian spices regularly can reduce the
risk factors of several diseases.
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