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  الآية

  بسم الله الرحمن الرحيم

 قال تعالي :

 

ُهُ وَالْمُؤْمِنوُنَ ۖ  كُمْ وَرَسُول َ ͈هُ عَمَل ُوا فَسَيرََى الل ُلِ اعْمَل (وَق

ِمِ الْغَيْبِ وَالش͈ھَادةَِ  َىٰ عَال ُونَ)وَسَتُرَد͉ونَ إِل مَا كُنْتمُْ تَعْمَل ِ ُكُمْ ب ئ َبِّ فَينُ  

 
 

 سورة التوبة الآية [105]
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Abstract 

As it is known that curcumin has several medicinal characteristics, such as an anti-

oxidant, anti-cancer, anti- inflammatory, and also has many benefits in cosmetics 

field. 

Several studies have been proposed to study the curcumin extraction from turmeric in 

a simple and easy way and to use it in several areas. However, applying curcumin in 

coating Metronidazole tablets curcumin pills has not been shown in the previous 

studies. 

At the present work, curcumin was extracted in higher yield and the obtained extract 

was characterized using infrared red (IR), thin layer chromatography (TLC).  The 

obtained curcumin has a melting point(M.P) of 183°C,182°C and 184°C. The ash 

content found to be 1.5%, 3.09%, and 3.17% . Curcumin material was used in the 

pharmaceutical field as a colorful agent used in coating Metronidazole tablet curcmin 

pills. 

The experimental results showed that the coated Metronidazole tablets curcumin pills 

have no side effects. In addition it also showed stability of color and even at high 

temperature .and the coated tablets showed that the taste of bitterness ratio in 

Metronidazole pills wasa reduced or disappearanced completely.  
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 المستخلص 

 

والسرطانات ،مضاد للالتھابات وھذا  للأكسدةكما ھو معروف  أن الكركمین لھ عدة خواص طبیة مثل انھ مضاد 

  في الھند . خصوصاالنبات واسع الانتشار 

وكانت أھم الأھداف التي ھدفت لھا  تلك  سات باستخلاص الكركمین من الكركمااھتمت العدید من  الدرلذا 

ھذا  البحث ،  أھداففي عدة مجالات . من  والاستفادة من الكركمین الدراسات استخدام طرق سھلة وبسیطة 

  . لتستخدم  في تغلیف حبوب  الفلاجی استعمال الكركمین  في مجال الصناعات الصیدلانیة  كمادة ملونھ

الاستخلاص تم بكفاءة من خلال النسبة المئویة العالیة للكركمین  وتم وصف  النتائج التجریبیة  أن أظھرت

الراسب باستخدام طرق الاشعة تحت الحمراء وكروموتغرافیا الطبقة الرقیقة واظھرت النتائج ان للكركمین درجة 

بمادة الكركمین انھا فعالھ  لوب الفلاجیتغلیف حب  كما اظھرت انرماد یساوى  ولھ محتوي  183انصھار عند

  بالحرارة  ولیس للكركمین اثار جانبیة. تتأثروذات درجة لون ثابتة ولا 

ومن  النتائج التجریبیة ایضآ  لھذا   البحث اختفاء  نسبة  طعم المرارة  عند تناول حبوب الفلاجین وذلك نسبة 

 تھ مادة الكركمین.للاثر الذى لعب
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CHAPTER One 
 

1. Introduction 
As a dried rhizome of a herbaceous plant, turmeric is closely related to ginger. The 

spice is also sometimes called "Indian saffron" thanks to its yellow color [1]. The 

underground rhizome imparts a distinctive flavor to food but it is also used to provide 

food with a deep , indelible orange color. In the form of this fine, dried, yellow 

powder, turmeric is mostly sold to customers in developed countries. 

Turmeric is used in a wide variety of foods of the cuisines of Southern Asia but 

locally it also applies as an antiseptic for skin abrasions and cuts [2]. 

 

1.1 Global production and trade 

While there is speculation that turmeric may have originated from South or South-

East Asia, its center of domestication is certainly the Indian subcontinent. Currently, 

India is the major producer of turmeric, and it is also the major user of its own 

production (Table 1). Turmeric is part of Indian's culture: it is an important ingredient 

in curry dishes; it is also used in many religious observances, as a cosmetic, a dye, and 

it enters in the composition of many traditional remedies [3][4][5]. 

 

 
Figure 1& 2: Shows Turmeric (Curcuma Longa L)  

 

Other producers in Asia include Bangladesh, Pakistan, Sri Lanka, Taiwan, China, 

Burma (Myanmar), and Indonesia. Turmeric is also produced in the Caribbean and 
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Latin America Jamaica, Haiti, Costa Rica, Peru, and Brazil [5][6].Turmeric and 

curry powder exports from India are listed in Table 2. 

  

     Table 1: Turmeric production in India[5] 

 1995-96a 

 

1998-99a 2000b 

Area (hectares ) 65,320 73,830 145,000 

Production (metric 

tons) 

252,437 329,436 600,000 

1 a: Indian Spice Board Statistics 

2 b: Estimate, from Weiss, 2002 

 
1.2 Main consumption areas and trends: 

Asian countries consume much of their own turmeric production, except for Japan and 

Sri Lanka. Major importers are the Middle East and North African countries, Iran, 

Japan and Sri Lanka . These importing countries represent 75% of the turmeric world 

trade , and are mostly supplied by the Asian producing countries. Europe and North 

America represent the remaining 15%, and are supplied by India and Central and 

Latin American countries. 

Taiwan exports mostly to Japan. The United States imports of turmeric come from 

India at 97%, and the rest is supplied by the islands of the Pacific, and Thailand. 

Tables 2 and 3 show turmeric imports by the United States, United Kingdom and 

Japan. Quantities and prices for these countries were stable over the period 1997-

2002. However, the increasing demand for natural products as food additives makes 

turmeric an ideal candidate as a food colorant, thus increasing demand for it. 

Additionally, recent medical research demonstrating the anti-cancer and anti-viral 

activities of turmeric may also increase its in demand Western countries. 

As an indication of its value, the delivered price of turmeric on the New York market 

was 1,300 $/ton (Indian Madras fingers) and 1,455 $/ton (Indian Alleppey fingers) in 

mid-2001. 
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Table 1.2: Turmeric imports in the US in the period 1998-2002 (metric tons; 

US$1,000)a[5] 
 1998 1999 2000 2001 2002 

Turmeric (MT) 
 

2,284 2,641 2,427 2,404 2,383 

Value (US $1,000) 3,849 3,614 2,904 2,488 2,955 

 

 

1.3 Primary Products: 

There are two dominant types of turmeric found on the world market: 'Madras', and 

'Alleppey', both named after the regions of production in India. The orange-yellow 

fleshAlleppey turmeric is predominantly imported by the United States, where users 

prefer it as a spice and a food colorant.[5] Alleppey turmeric contains about 3.5% to 

5.5% volatile oils, and 4.0% to 7.0% curcumin. In contrast, the Madras type contains 

only 2% of volatile oils and 2% of curcumin. The Madras turmeric is preferred by the 

British and Middle Eastern markets for its more intense, brighter and lighter yellow 

color, better suited for the mustard paste and curry powder or paste used in oriental 

dishes.[7-8] Turmeric produced in the Caribbean, Central and South America has low 

curcumin and volatile oil contents, and is darke; it is not sired by dethe U.S. importers 

. The Bengal type is preferred for use in dyes in India.19It is interesting to note that in 

the United States, turmeric is considered as a spice by the food industry, whereas it is 

classified as a food colorant by the Food and Drug Administration 

(FDA)[1][2][3][4][5]. 

 

1.3.1 Dried Rhizome 

Turmeric is mostly imported as a whole rhizome, which is then processed into powder 

or oleoresin by flavor houses and the industrial sector. Rhizomes come as fingers, ulbs 

and splits. Fingers are the secondary branches from the mother rhizome, the bulb, and 

splits are the bulbs cut into halves or quarters before curing. The fingers are 2 to 8 cm 

long and 1 to 2 cm wide, and are easier to grind than the more fibrous bulbs and splits, 

and therefore command a higher price. Rhizome quality is judged by a clean and 

smooth skin, uniform skin and flesh colors, and a clean snap (or "metallic twang" as 

described by the Indian Ministry of Agriculture standards, Agmark) when broken. 

Turmeric cleanliness specifications for import pertain to whole rhizomes[5]. 
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1.3.2Turmeric Powder  

Ground turmeric is mostly used on the retail market, and by the food processors. 

Rhizomes are ground to approximately 60-80 mesh particle size. Since curcuminoids, 

the color constituents of turmeric, deteriorate with light and to a lesser extent, under 

heat and oxidative conditions, it is important that ground turmeric be packed in a UV 

protective packaging and appropriately stored. Turmeric powder is a major ingredient 

in curry powders and pastes. In the food industry, it is mostly used to color and flavor 

mustard. It is also used in chicken bouillon and soups, sauces, gravies, and dry 

seasonings. Curcumin powder has also been used as a colorant in cereals. 

 

1.4 Secondary and Derived Product 

Curry Powder 

Turmeric is such an important ingredient in curry powder that it merits special 

mention. In its export statistics of spices, the Indian Spice Board specifically lists 

curry powder exports. 

The turmeric content in curry powder blends ranges from 10-15% to 30%.Typical 

Indian curry powder for meat and fish dishes contains 20-30% turmeric, 22-26% 

coriander, 12% and 10% cardamom and cumin, respectively, 4% or 10% fenugreek, 

ginger, cayenne, cloves and fennel in proportions from 1% to 7%.Curry mixes for 

vegetarian dishes contain less turmeric, in the range of 5 to 10%, because of the bitter 

flavor it would impart to the dish[5]. 
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Figure 4: Turmeric powder 

 

 

1.5. Chemical and Physical Properties of Curcumin 

The chemical structure of curcumin is shown in Figure 1. Curcumin is a major 

secondary metabolite of the perennial Asian plant turmeric (Curcuma longa L). 

 

 
Figure 5: Structure of curcumin 

Curcumin was identified as the active principle of turmeric in 1815, and its Structure 

determined after crystallization in 1870 [9].Turmeric is only one representative of 

more than 80 curcuma species of the ginger family, Zingiberaceae [10]. Turmeric is 

widely cultivated in many Asian countries particularly in India where it is grown 

mostly for dietary use, and is a major component of the spice curry. Additionally, 

turmeric is recognized for its medicinal properties, and has been used for centuries in 

the treatment of a variety of ailments including eczema, arthritis, ulcers, asthma, 

anemia and many others [11] Resulting from extensive studies over the last few 

decades, curcumin has emerged as a promising anti-cancer agent and has been shown to 

target multiple and diverse signaling pathways involved in disease causation and 



6 
 

progression[9].  The attractiveness of curcumin as a therapeutic agent is enhanced by its 

safety, affordability, and history of long-term use [12]. The IUPAC name of curcumin, also 

referred to as diferuloylmethane, is (1E,6E)-1,7-bis(4-hydroxy-3-methoxyphenyl)-1,6-

heptadiene-3,5-dione.  

 

 
 

Figure 6: Structure of the minor curcuminoids 

 

molecular formula of C21H20O6, corresponding to a molecular weight of 368.37. 

Curcumin is a yellow-orange crystalline powder with maximum absorbance at 430 nm 

and melting point of 183 °C [11]. Curcumin exhibits hydrophobic and (slight) 

hydrophilic properties owing to its aliphatic heptadienone linker and polar β-

dicarbonyl and phenolic groups, respectively[13]. Curcumin is sparingly soluble in 

water, but shows greater solubility in some organic solvents such as acetone, ethyl 

acetate, acetonitrile and ethanol. Its reported partition coefficient (Log P) ranges from 

2.5 to 3.3 [14]. Curcumin is a bis-α,β-unsaturated β- diketone, and exists in 

equilibrium with its enol tautomer [15]. Studies involving 1H, C NMR, and infrared 

spectroscopy have shown that the enolate form predominates in alkaline solution [16]. 

Further, the enolate form is energetically favored since curcumin then exists as a 

completely conjugated and planar structure[16][17]. In the enolate conformation in 

alkaline conditions, the phenolic hydroxyl is the major site of curcumin reactivity; 

curcumin donates a proton and an electron from either of its phenolic hydroxyls via 

the 'Sequential Proton Loss Electron Transfer' (SPLET) mechanism, resulting in a 

phenoxyl radical. [19].The donation of a phenolic H underlies curcumin's antioxidant 

activity and its instability at alkaline pH [20][21][22]. In contrast, under acidic 

conditions, the bis-keto form of curcumin predominates and it becomes a potent H 

donor from the weak central C–H bond [17][19][23][24]. Up to eight different 

conformational isomers of the enolic curcumin have been proposed from 

crystallization studies, with three crystalline forms exhibiting varying degrees of 

solubility identified depending on the type of solvents used for extraction and 
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purification. All three crystalline forms exist as the β-keto–enol tautomer but differ in 

their hydrogen bonding, molecular packing, and the relative orientation of theketo–

enol groups in neighboring molecules. Form 1, the type typically seen in commercial 

preparations of curcumin, has a slightly twisted conformation. Forms 2 and 3 show a 

linear, planar conformation and have a slight increase in solubility compared to form 

1 ([14][25]. 

 
Figure 7: Enol (pH 8) versus bis-keto (pH 3) tautomers of curcumin, and their  

           different site of H-donation. 

 

1.6  Therapeutic potential of curcumin 

Like many other natural products with 'roots' in ethno-medicine, curcumin is now the 

subject of extensive research and is among the most studied plant derived medicinal 

chemicals [14]. Curcumin is widely recognized for its potent anti-inflammatory 

effects, and is associated with reduction in neutrophil and macrophage infiltration, 

inhibition of pro-inflammatory chemokines, and suppression of NF-κB, COX-2, 
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iNOS, IL-8 and other pro-inflammatory targets in vitro and in animal models 

[26][27][28]. Inflammation is central to the progression of many chronic diseases 

such as cancer, cardiovascular disease, diabetes, neurodegenerative disease, and 

arthritis, and curcumin is being investigated in the treatment and prevention of these 

diseases [12][27][29][30][31]. Suppression of prostaglandin (PGs) synthesis through 

the inhibition of COX-2, for example, is associated with decreasing inflammation and 

cancer cell proliferation [32][33][34][35][36]. Epidemiological studies have linked the 

high consumption of curcumin/turmeric in India (up to 1.5 g per person daily) to the 

lower over all incidence of colorectal, pancreatic, lung, breast, and prostate cancers 

when compared to Western countries where little curcumin is consumed [9]. 

Furthermore, second generation migrants from India show higher cancer prevalence 

than their first generation counterpart, further solidifying an environmental (or 

dietary) basis for the discrepancy in cancer Prevalence [26][37]. Pre-clinical studies of 

curcumin in rodent models show efficacy against colonic, stomach, liver, breast, 

pancreatic, brain and lung cancers [16][38][39][40][41][42].  Curcumin exhibits 

chemo preventive effects against cancer caused from germline mutation in the APC 

gene in C57BL/6J-Min/+ mice that show spontaneous intestinal adenomas, or cancer 

caused from the carcinogens DMBA, benzo[a]pyrene, and azoxymethane that induce 

lymphomas, stomach and colon carcinogenesis, respectively [43][45]. The chemo 

preventive effects of curcumin in mouse models support its role in the low incidence 

of cancers in regions where turmeric forms a major part of the diet. Curcumin is also 

able to reduce tumors once they are formed in animals. 

Studies conducted in tumor xenograft mice shows that curcumin can reduce or cure 

brain tumors, pancreatic tumors, lymphomas, and others [40][41][46][47]. In mouse 

models of diabetes, curcumin treatment results in improvements in obesity, blood 

glucose levels, as well as glucose and insulin tolerance. Curcumin was shown to 

significantly decrease body weight and fat content even with increasing caloric intake, 

and protects pancreatic islets against disease related damage. The improvements in 

glycemic status were coupled with decreased NF-κB signaling, reduced macrophage 

infiltration into adipose tissue, and higher circulating adiponectin levels [27][30]. 

Curcumin also shows efficacy in models of depression, Alzheimer's disease, and 

cardiovascular disease [31][48][49]. 
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Figure 8: Number of curcumin clinical trials registered at www.clinicaltrials.gov. 

            every other year since 2001. 

 

Extensive preclinical data showing efficacy for curcumin led to studies in human 

diseases. There is a growing number of clinical studies involving curcumin, reaching 

92 as of March 2014, up from 2 studies in 2001 (Figure 8). A study by Hishikawa et 

al. investigated turmeric in three Alzheimer's disease (AD) patients with severe 

cognitive, behavioral and psychological decline. The patients were given 100 mg/day 

curcumin for 12 weeks. The authors reported significant improvement in behavioral 

symptoms with no adverse effects seen even after 1 y of taking the drug[31].The 

mechanism of action for curcumin in AD has not been elucidated. Current strategies 

for treating the disease use inhibitors of glutamate and acetyl cholinesterase (AChE). 

Curcumin has been shown to protect against glutamate excitotoxicity and inhibit 

AChE in in vitro assays. Furthermore, curcumin shows memory-enhancing effects in 

rodent models [51], exhibits anti-amyloid activity  and can lessen inflammation in the 

Brain as possible mechanisms of its effects on AD. Studies in arthritis patients report 

improvements in disease activity and improved over all quality of life in patients 

taking 200 mg (open label) or 500 mg meriva curcumin per day[12][52].Additionally, 

curcumin shows efficacy in patients with ulcerative colitis, diabetes, colorectal cancer, 

and other diseases [50][53][54][55]. 

 

1.7  Curcumin as An Antioxidant 

The effects of curcumin were first attributed to its antioxidant properties [56]. 

Curcumin has a uniquely conjugated phenolic structure making it a particularly good 
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radical trapping antioxidant [57]. Curcumin can reduce oxidative damage in cells by 

preventing lipid per oxidation, increasing reduced glutathione by inducing its 

biosynthesis, and scavenging small free radical species like HO• and ROO• [58][59]. 

There was some contention in the literature over the relative importance of the 

phenolic hydroxyl versus the central methylenic hydrogen in mediating the 

antioxidant effect of curcumin. Jovanovic and his collaborators concluded that 

curcumin donates its H-atom from the central methylenic group in aqueous acidic 

buffer and in acetonitrile solutions. It was later proposed that under physiological 

conditions, curcumin is a typical phenolic antioxidant and donates an H-atom from 

one of its phenolic hydroxyls [58][60][61]. The meta-methoxy groups were suggested 

to further increase its antioxidant activity. During anti-oxidant reactions, the donation 

of an H-atom and electron to an oxidized species creates a second radical (albeit a 

more stable one) in the antioxidant molecule (a phenoxyl radical in the case of 

curcumin). This secondary radical must then be terminated by another radical species. 

An important clue to understanding the anti-oxidant mechanism of a compound is the 

structural elucidation of the terminated antioxidant product. Masuda et al conducted 

model studies of curcumin oxidation using 2,2‘- azobis(isobutyronitrile) to produce 

the curcumin radical in acetonitrile. The authors reported isolating chain cleavage 

products vanillin and ferulic acid, as well as dimers of curcumin. A mechanism was 

proposed in which curcumin is first converted to the phenolic radical that moves to a 

carbon centered position along the heptadienone chain resulting in the formation of a 

quinine methide. The dimers, they further proposed, were formed from coupling of 

two different carbon-centered radical species, and vanillin and ferulic acid formed 

from radical chain cleavage. Studies in our lab show that in aqueous solution, the 

terminal product(s) involves the stable incorporation of oxygen into the molecule to 

form a bicyclopentadione, with no products from inter-molecular curcumin reactions 

observed[21][62]. The reaction of curcumin to generate the bicyclopentadione is the 

main focus of the work presented in this dissertation. 

 

1.8   Intermolecular Interactions of Curcumin: 

In addition to its anti-inflammatory and anti-oxidant effects, curcumin exhibits 

antiviral, antibacterial, antifungal, antineoplastic, and antiangiogenic 

bioactivities[41][61][63]. Curcumin modulates more than 100 cellular targets in vitro 

studies using cell-based systems. Curcumin has been shown to affect transcription 
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factors (AP-1, PPAR-γ), cytokines (IL-1, IL-2, IL-5, IL-12), enzymes (MMP-1, GST, 

5-LOX), growth factors (EGF, VEGF, TGF β1), kinases (PKA, PKB, JNK, MAPK) 

and survival pathways (p53, Bcl-2) in many cell types[38][33][42][56][64][65]. 

Affecting this many targets is a remarkable feat for any single molecule. The chemical 

mechanisms whereby curcumin is able to achieve this is one conundrum associated 

with its biological effects. The chemical properties of the curcumin molecule provide 

many inferences into the nature of its interactions with protein targets and may 

explain its interaction with some of its targets. The following features of curcumin are 

implicated in mediating its intermolecular interactions: lipophilicity; Michael reaction 

acceptor capacity; H-bond donating capacity of the β-diketo and phenolic hydroxyl 

moieties; and its rotamerization capacity (Figure 9). 

 

 
Figure 9:  Chemical properties of curcumin 

 

 

 

The high lipophilicity of curcumin has been attributed to the aliphatic heptadienone 

linker connecting the more polar methoxyphenol rings. Lipophilicity allows for non-

covalent interactions with hydrophobic residues in proteins. Molecular docking 

studies show interactions between curcumin and alanine and tyrosine residues in 

human immunoglobulin G. Docking studies of curcumin in COX-1 active site show 

that the aliphatic chain region of curcumin is surrounded by hydrophobic amino acids, 

including leucine, alanine, and valine [66][67]. Curcumin also binds in the minor and 

major groove of DNA at AT-rich regions [63][68]. The strong hydrophobic binding of 

curcumin to its target proteins stabilizes further covalent interactions between the two 
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molecules The Michael acceptor capacity of curcumin allows for covalent interactions 

with nucleophilic residues in proteins (thiolates and amines) at its α,β-unsaturated 

carbonyl positions (Figure 1.5). A common Michael reaction involving curcumin is 

with glutathione (GSH). The GSH tripeptide is composed of γ-glutamate-cysteine-

glycine and is known for its nucleophilic reaction with α,β-unsaturated carbonyl 

compounds [65][69]. Incubation of curcumin with GSH led to a concentration and 

time-dependent decrease in the curcumin chromophore at 430 nm, due to the 

disruption in the conjugated system resulting from covalent adduction Curcumin-GSH 

adducts have been confirmed by HPLC, LC-MS and NMR studies (ON Gordon, 

unpublished). One study suggesting covalent adduction of curcumin with p300 in 

cells uses the lack of reactivity of the protein with tetrahydrocurcumin (which lacks 

the α,β-unsaturated carbonyl) as evidence of Micheal reaction with curcumin 

Covalent interaction of curcumin with many of its target proteins has not been 

demonstrated. Lastly, curcumin undergoes rotamerization about multiple a C–C 

bonds. This conformational flexibility maximizes the number of interactions between 

curcumin and its targets, as evident from the docking studies in which curcumin tends 

to adopt different configurations for each molecular target .Curcumin retains its planar 

structure when interacting with B-form DNA minor grooves, and becomes non planar 

when bound to amyloid protein and PKC. These interactions highlight the versatility 

of curcumin in its ability to associate with other molecules, but only its antioxidant 

and Michael acceptor functions are expected to contribute significantly to its ability to 

modulate signaling in these proteins. The Michael acceptor capacity and antioxidant 

effects of curcumin however do not account for the many and varied targets 

identified. The chemical mechanisms whereby curcumin is able to affect its proteins 

targets therefore remain to be determined. 

 

1.9 Curcumin Bioavailability: 

A second conundrum associated with the biological effects of curcumin is that 

efficacy is often demonstrated in tissues that show low to undetectable levels of the 

unconjugated compound. Curcumin is poorly absorbed across the gastrointestinal (GI) 

tract and is extensively metabolized in the liver and intestines, accounting for the 

submicromolar levels of the un conjugated compound observed in blood after oral 

dosage [70][71][72]. Administered 10 mg/kg of curcumin intravenously to rats and 

reported maximum serum levels 0.36 μg/mL after 45 min. A very high oral dose of 
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500 mg/kg curcumin gave only 0.06 μg/mL, and 1 g/kg dose produced a maximum 

serum curcumin level of only 0.5 μg/mL after 45 min. The comparatively low plasma 

levels of curcumin seen after the oral doses support significant first pass metabolism 

of curcumin Similar plasma levels of curcumin are reported in other animal studies 

[70][73]. Curcumin was undetectable in the serum in studies in human subjects given 

a single oral dose of 0.5 or 10 g curcumin. Only one of three subjects who received a 

10 g dose had detectable serum levels of 0.03 to 0.06 μg/mL after 1, 2, and 4 hours. 

An increase to a 12 g dose resulted in detectable levels in only one of three subjects 

with comparable serum levels over the same time period (Lao et al. 2006). These 

results are consistent with data from other studies in which glucuronide conjugates of 

curcumin and its reduced metabolites are the predominant form of the compound 

detected in plasma. 

 

Multiple approaches are being employed to improve the uptake of curcumin from the 

gut, including complexes with nanoparticles, liposomes, micelles and phospholipids. 

The studies described above used curcumin-C3 complex marketed/developed by 

Sabinsa. Curcumin-C3 is a mixture of the three curcuminoids (curcumin, 

demethoxycurcumin and bisdemethoxycurcumin) in a patented ratio and is reported to 

enhance the bioavailability of curcumin. Another often-used formulation is meriva 

curcumin patented by Indena SpA, Milan, Italy. The meriva curcumin formulation 

contains soy lecithin and microcrystalline cellulose with an overall curcumin content 

of 20%. A comparison of 340 mg/Kg unformulated curcumin and meriva curcumin 

corresponding to an equal amount of the compound was conducted in rats. In the first 

group, 99% of curcumin was present in plasma as glucuronide conjugates, with the 

remaining 1% being curcumin sulphate and free curcumin. The meriva curcumin 

group showed 23 fold increase in glucuronides, but only a5 fold increase in curcumin. 

Curcumin levels in the plasma therefore remains low, and only marginal 

improvements in efficacy have been reported with these formulations. Even though 

the low bioavailability is considered the main limitation to the clinical efficacy of 

curcumin, pre-clinical studies in rodents do report efficacy with plasma exposures that 

one would consider sub-therapeutic. Examples include systemic effects of dietary 

curcumin (0.01%–0.25% w/w) in treating inflammatory eye disorders  and glioma in 

the brain. These effects either suggest extraordinary potency for systemic curcumin, 

or suggest a role for its more abundant metabolites. 
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1.10 Curcumin Metabolism: 

Studies assessing the metabolism of curcumin in rat liver slices, microsomes, and 

cytosol yields octahydrocurcumin, hexahydrocurcumin tetrahydrocurcumin and 

dihydrocurcumin . Thus, the phase I metabolism of curcumin involves the successive 

reduction of the unsaturated heptadieneone chain (Figure 9). Alcohol dehydrogenase 

is required for the formation of tetrahydrocurcumin and hexahydro curcumin, the 

abundant reduced Metabolite while unidentified microsomal enzyme(s) catalyze the 

reduction of hexahydro curcumin to octahydrocurcumin .The reported conjugation 

metabolites of curcumin are glucuronide and/or sulfate conjugates; the major 

conjugation metabolites were formed in varied but significant amounts . None of the 

postulated cytochrome P450 metabolites (demethylation or hydroxylation) of 

curcumin were detected, suggesting these enzymesare not involved to an appreciable 

extent in curcumin metabolism of curcuminin the liver .Analyses of curcumin 

metabolism in vivo are consistent with the in vitro data, indicating reduction of the 

unsaturated heptadienone chain of curcumin and subsequent conjugation to glucuronic 

acid or sulfates (usually inferred after hydrolysis with β-glucuronidase and 

arylsulfatase) forms the major metabolites. The first detailed study on the in vivo 

metabolism of curcumin was conducted in rats by Holder et al. using [3H]-curcumin 

[70]. After an oral dose of 0.6 mg [3H] curcumin, about 90% of the radioactivity was 

detected in the feces, suggesting biliary excretion of curcumin and its metabolites. 

Similar data were obtained when [3H] curcumin was administered intravenously. 

Most of the excretion occurred within the first 24 h of administration, with very little 

compound detected in the tissues beyond 3 days. Glucuronide conjugates represented 

more than 95% of the metabolites recovered from the bile. Most of the glucuronide 

was conjugated to tetra- and hexahydrocurcumin. Sulfates accounted for about 2% of 

the metabolites. After oral administration of 8 g curcumin in human subjects, 

curcumin glucuronide and curcumin-sulfate were detected in plasma at 1.5 to 1.7 μM 

and 0.21 to 0.35 μM, respectively. Hexahydro curcumin and hexahydro curcumin 

glucuronide were also present in minor amounts .Several studies have also explored 

the tissue distribution of curcumin. Among these are studies conducted by 

Ravindranath & Chandrasekhara, showing that after oral administration of 400 mg of 

curcumin to rats, only traces of the parent compound could be found in tissues such as 

the liver and kidney. After 30 min, about 90% of curcumin was found in the stomach 
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and small intestine, but only 1% was present at 24 h, with less than 3% of the 

curcumin found in the tissues. In a similar evaluation of the tissue distribution using 

[3H] curcumin diluted with cold curcumin, radioactivity was detectable in blood, 

liver, and kidneys after oral administration of 400, 80, or 10 mg of the compound. 

With a high dose of 400 mg [3H] curcumin, large amounts of the radioactivity were 

present in tissues 12 days after dosing. [3H]. Curcumin remained in the body for 72 h 

to 12 days with doses of 10 mg and 400 mg. 

 

1.11 Chemical Instability of Curcumin in Vitro: 

The instability of curcumin at alkaline conditions (pH 7 to pH 10) was reported in 

1985 by Tonnesen&Karlsen. The reported products of the degradation were ferulic 

acid, vanillin, feruloylmethane, and condensation products of feruloylmethane. The 

products were identified by GC-MS comparison with authentic standards. A more 

detailed account of this degradation was later provided by Wang et al. The authors 

showed that curcumin undergoes degradation at alkaline pH in aqueous buffer, cell 

culture medium, and human blood. In 0.1 M phosphate buffer at pH 7.2, curcumin 

degrades rapidly with 90% of the chromophore at 423 nm disappearing over 10 

minutes. Curcumin was more stable in media containing 10% serum or in human 

plasma in which it has a half-life of about 8 h[22][74]. Curcumin degradation is also 

slower in the presence of thiol-based antioxidants such as glutathione, and divalent 

ions such as Zn2+, Cu2+, Mg2+, and Se2+ [75]. No appreciable degradation of 

curcumin occurs below pH 7 and feruloyl methane (Figure10) as minor products of 

this degradation with the major product tentatively identified as trans-6-(4’-hydroxy-

3’-methoxyphenyl)-2,4-dioxo-5-hexenal. 

The time comparisons with authentic standards. Due to limited sample availability, 

themajor product was only tentatively identified based on LC–ESI–MS. Its structure 
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Figure 10: Curcumin Metabolism 

 

1.12 Color Stability of Natural Colorant in Turmeric: 

Nowadays, the attractive colors of food products like strawberry jams, blood orange 

juice, or raspberry jellies is an important quality parameter, which influences 

consumer behavior. However, there are some problems to remain and to obtain a 

stable color of fruit products especially while processing and storage them in a long 

period. In order to improve and maintain the stability of color, scientific research on 

the chemistry of colors is needed. Natural colorant additives are usually considered as 

color additives derived from plant or animal sources by extraction or other physical 

processing. Some examples of natural colorants are include carmine, annatto extract, 
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grape skin extract, turmeric, saffron, and beta-carotene, which are the major natural 

color additives used in foods product. Synthetic colorant additives are including 

chemically synthesized substances and for example are tartrazine, erythrosine and 

indigo carmine. Natural food colorant additives should be used because there are so 

many advantages and benefits to consumer. There are no side affect that will give bad 

condition to consumers. Usage of natural colorant in food industry appears to have 

multidimensional potential (Dufosse, 2004) and it will help to increase the production 

of high quality product in food industries. Curcumin (synonyms: turmeric yellow, 

kurkum, INS No. 100(i)) is an orange-yellow crystalline powder. 

Joint Expert Committee for Food Additives (JECFA) specifications define only 

curcumin extracted from natural source materials. It can also be produced by chemical 

synthesis. Synthetic curcumin is not used as a food additive.[77] 

 

1.12.1Manufacturing of Curcmin: 

Turmeric is subjected to solvent extraction. The Joint FAO/WHO Expert Committee on 

Food Additives (JECFA) specifications monograph for Curcumin (FNP 52 Add. 9, 

2001) lists acetone, methanol, ethanol, and is opropanol as suitable solvents. 

The European Commission Directive 95/45/EC lists the following solvents as suitable 

for the extraction: acetone, carbon dioxide, ethyl acetate, dichloromethane, n-butanol, 

methanol, ethanol, and hexane. Curcumin is recovered by crystallization from the 

extract. Minor amounts of oils and resins naturally occurring in turmeric may be 

present. 

 

1.12.2 Detailed Description: 

Curcumin is extracted from the dried root of the rhizome Curcuma Longa. The 

process of extraction requires the raw material to be ground into powder, and washed 

with a suitable solvent that selectively extracts coloring matter. This process after 

distillation of the solvent yields an oleoresin with coloring matter content in the region 

of 25-35 percent along with volatile oils and other resinous extractives. The oleoresin 

so obtained is subjected to further washes using selective solvents that can extract the 

curcumin pigment from the oleoresin. 

This process yields a powdered, purified food colour, known as curcumin powder, 

with over 90 percent coloring matter content and very little volatile oil and other dry 
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matter of natural origin. The selection of solvents is done with care to meet 

extractability and regulatory criteria. The following solvents are considered suitable: 

Isopropanol In the curcumin manufacturing process isopropyl alcohol is used as a 

processing aid for purifying curcumin. 

Ethyl acetate with a restriction placed on the use of chlorinated solvents, such as 

dichloroethane, it is found that ethyl acetate, owing to its polarity, is a reasonable 

replacement providing acceptable quality of product and commercially viable yields. 

Acetone this is used as a solvent in the curcumin manufacturing process. Carbon 

dioxide is not currently used in commercial production. However, it is listed in EC 

Directive 95/45/EC and has potential as a substitute for chlorinated solvents. 

Methanol this solvent is used occasionally as a processing aid for purification. Ethanol 

this solvent is used sparingly because curcumin is completely soluble in ethanol.  

 

1.12.3 Composition of the Food Additive: 

The three principal colouring components of curcumin that are present in various 

proportions are all dicinnamoylmethane derivatives: 

 

1) 1,7-Bis-(4-hydroxy-3-methoxyphenyl)-hepta-1,6-diene-3,5-dione= 

iferuloylmethane (Chemical formula: C21H20O6: C.A.S. number: 458-37-7, Formula 

weight: 368) 

2) 1-(4-Hydroxyphenyl)-7-(4-hydroxy-3-methoxyphenyl)-hepta-1,6-diene-3,5-dione 

= p-hydroxycinnamoylferuloylmethane (Chemical formula: C20H18O5: C.A.S. number: 

33171-16-3, Formula weight: 338) Chemical and Technical Assessment Curcumin 

61st JECFA3 (8) 

 

3)1,7-Bis-(4-hydroxyphenyl)-hepta-1,6-diene-3,5-dione=p,p-

dihidroxydicinnamoylmethane (Chemical formula: C19H16O4: C.A.S. number: 33171-

05-0, Formula weight: 308) 
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Figure 11: The three Principal Coloring Components of Curcumin 

 

Besides these major constituents, three minor constituents can be isolated which are 

resumed to be the geometrical isomers of compounds 1-3, above. One of these is 

assumed to be thecis-trans geometrical isomer of compound 1 (which has the trans-

trans configuration) based on its UV spectrum, lower melting point and lower stability 

in solutions and in the presence of light when compared to compound 1.[78] 

 

 
Figure 12 

 

Minor amounts of oils and resins naturally occurring in turmeric may be present in curcumin. 

The predominant constituents of these oils and resins appear to be sesquiterpene ketones and 
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alcohols: α-turmeron, β-turmeron, curlon, zingiberen, ar-turmeron, turmenorol A, turmeronol 

B etc. (Ohshiro and Kuroyanagi, 1990, Imai and Morikiyo, 1990, Majeed, et  all, 2000). 

 

 

 
Chemical and Technical Assessment Curcumin 61st JECFA4 (8) 

Figure 13: Compunds 1-3 exhibit keto-enoltautomerism 

 

 

1.12.4 Physico-chemical Properties: 

Curcumin is an oil-soluble pigment, practically insoluble in water at acidic and neutral 

pH, and soluble in alkali. Preparations of water-soluble curcumin by incorporation 

into various surfactant micellar systems (e.g. sodium dodecyl sulfate, cetylpyridinium 

bromide, gelatin, polysaccharides, polyethylenglycol,cyclodextrins) have been 

reported[79]. In solutions the principal colouring1985a), products of decomposition at 

pH 7-10 were determined by HPLC. The initial degradation products are formed after 

5 minutes and the chromatographic pattern obtained after 28 h at pH 8.5 is 

representative for alkaline degradation. Ferulic acid and feruloylmethane are formed 

initially. Feruloylmethane rapidly forms coloured (mostly yellow to brownish-yellow) 

condensation products. Degradation products formed by hydrolysis of 

feruolylmethane are vanillin and acetone and their amount increase with incubation 

time. 
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Figure 14: Physico-chemical of Curcumin 

 

In another study [22] curcumin was incubated in 0.1 M phosphate buffer,  pH 7.2 at 

37 °C and 90 percent was decomposed within 30 min. trans-6-(4-hydroxy-3-

methoxyphenyl)-2,4-dioxo-5-hexenal was predicted as major degradation product and 

vanillin, feruloyl methane were identified as minor degradation products. 

The authors of another study observed that compound 3 was less susceptible to 

degradation at pH 10.2 than compound 1 or compound 2. 

The objective of the present study can be summaries as this points : 
-  Curcumin extraction from turmeric. 

- Characterize the yield using infrared red (IR), thin layer chromatography (TLC), 

melting point(M.P) , and also ash content. 

-  finally Applying curcumin as coloring agent in the pharmaceutical field in coating 

Metronidazole tablets. 
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Experimental 
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Chapter Two 

Experimental 

 

2.1 Preparation of Samples : 

Samples were collected from Sudanese local market. 

2.2  Glass Ware: 
All glasses used were of class A. 

2.3 Instruments  : 
Electronic Balance (Adam PW124), Reflux Condenser, Heating Mental(Sunbim ), 

Water Bath(TORRE PICENARDI(CR)ITALY), Muffle Furnace(OSWORLD Model 

JRIC-12), Melting point, TLC Tank  , Fourier Transform Infrared  Spectroscopy (FT -

I R) (SHIMADZU Model IRAffinity-1), Coating Machines, Disintegration 

Test(ERWEKA  Model ZT3-2), Magnetic Stirrer, Colorimeter (KONICA MINOLTA 

model CR-410)  

2.4 Chemicals: 
All chemicals used were of analytical grade type, and it includes the following 

chemicals: 

Dichloride methane(CH2Cl2), Hexane(C6H14), Potassium Bromide (KBr), Methanol 

(CH3OH ), Ethanol (C2H6O ), Deionizer water. 

2.5  Extraction Procedure of curcumin: 
 
20 g of ground turmeric in 50 mL of dichloromethane was magnetically 
stirred and heated at reflux condenser for 1 h. 
The mixture was suction-filtered1 and the filtrate was concentrated in a hot-water 
bath maintained at 50°C. The reddish yellow oily residue was treated with20 mL 
of hexane and the resulting solid  was collected by suction filtration.[77] 
 
The obtained yield was calculated as flow: 
 
        Wpr/WtheoX100 
 
Where : 
 
Wpr     = Practical weight 
Wtheo = Theoretical weight 
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2.6  Characterization of curcmin 
 

2.6.1 Fourier Transform Infrared  Spectroscopy (FT -I R): 
 2 mg of the curcumin was Triturated with 300 mg of dried potassium bromide R. 
These quantities were usually sufficient to given a suitable intensity of spectrum when 
use a disc with diameter (10-15 mm). Carefully the mixture was grinded, was spread 
it uniformly in a suitable die, and submitted to a pressure of about 800 MPa (8 t·cm-2). 
For substances that were unstable under normal atmospheric conditions, the disc had 
been pressed in vacuo. Several factors might be caused the formation of faulty discs, 
such as insufficient or excessive grinding, humidity or other impurities in the 
dispersion medium or an insufficient reduction of particle size. A disc was rejected if 
visual examination had been show lack of uniform transparency or when 
transmittance at about 2000 cm-1 (5 µm) in the absence of a specific absorption band 
was less than 60 per cent without compensation, unless otherwise prescribed. 
 
Samples have been prepared by the same procedure and the spectrum was  recorded 

the spectra between 4000- 400 cm-1 (2.5-15.4 µm) under the same operational 

conditions. The transmission minima (absorption maxima) in the spectrum was 

obtained with the substance to be examined correspond in position and relative size to 

those in the spectrum obtained with the reference substance [80]. 

 

2.6.2 Thin Layer Chromatography (TLC): 
solvents system used of characterization of curcumin powder were prepared by mixed 

of ( 3% methanol and 97% dichloromethane). 

 The diameter of TLC plate was 10X20 cm.[77] 

 
2.6.3 Melting point (M.P): 
 
Sufficient quantity of curcumin had been introduced into a capillary tube to give a 

compact column 4 mm to 6 mm in height. The temperature of the bath was raised to 

bout 10 °C below the presumed melting point and then the  rate of   heating was 

adjusted to about 1 °C/min. When the temperature was reach to 5 °C below the 

presumed melting point, the capillary tube was introduce into the instrument.  For the 

apparatus described above, the capillary tube was immersed so that the closed end is 

near the centre of the bulb of the thermometer, the immersion mark of which is at the 

level of the surface of the liquid. The temperature was recorded at which the last 

particle was passed into the liquid phase.[80] 
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2.6.4 Ash 

A porcelain crucible was ignited at 600 ±  50 °C for 30 min, then was allowed to 
cooled in a desiccators over silica gel. The prescribed amount of the curcumin was 
placed in the crucible and weighed. Was gently heated at as low a temperature as 
practicable until the sample is thoroughly was charred. Until white fumes were no 
longer were evolved and ignited at 600 ± 50 °C until the residue was completely 
incinerated. The crucible was allowed to cool in a desiccators over silica gel, was 
weighed again and the percentage yield was calculated [80]. 
 
2.6.5 Percentage of Whiteness: 
The samples powder was putted in dishes, distributed regularly highlighted and then 
the color was measured against white color standard and finally the percentage was 
recorded. 
 
 
2.7 Coating of Tablets with Curcumin: 
 
 Į- Preparation of Solution :    
25g  of opadry white has been dissolved in 500 ml of ethanol with stirring during 30 

min .then 1g curcmin powder was added  during 10 min. 

 Įį- Operation of Machine:  
Operating screen menu were opened. And Tablets were placed into coating chamber, 

then the main unit button were  pressed . 

The exhaust were operated until the powder totally removed from the tablets .after 

that the hot air were operated until the tablet temperature reached 50°C.                  

The temperature control key were operated with a hot air in order to control the 

temperature during coating. Then the Spray was operated turn sprayers were opened 

until the tablets totally coated. And Spray   was turn off after coating will the others 

keys were working until the tablets dried. The coating machine were stopped, the 

tablets were took out. [80] 
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CHAPTER Three 

  RESULTS& DISCASSION 

3.1 Yield Percentage of Extracted Curcumin:- 

The obtained yields of curcumin for the different samples were shown in Table 3.1 

below and the obtained compounds were finely soft clear yellow powder. The yield of 

samples were agreed with the method described by (Andrew et.al) [77], and the 

appearance of powder was clear as standard color. 

 

Table 3.1:  Percentage of Extracted samples. 

Samples Number 1 2 3 

Percentage 86.36% 

 

81.81% 82.72% 

 

The turmeric plant is identifiable by both its characteristic tuberous root and the 

leaves that extend upward from erect, thick stems arising from the root. Turmeric root 

is actually a fleshy oblong tuber 2–3 inch (5–10 cm) in length, and close to 1 inch 

(2.54 cm) wide. It is tapered at each end, and its exterior can be yellow, tan, or olive-

green in color. The interior of the root is hard, firm, and either orange-brown or 

deeply rust-colored, with transverse resinous parallel rings. , in A Modern Herbal, 

states that the root is dense and breaks into a powder that is lemon yellow in color. 

Turmeric root has a fragrant aroma and a somewhat bitter, peppery, biting taste 

reminiscent of ginger. When eaten, it colors the saliva yellow and leaves a warm 

sensation in the mouth. 

 

3.2 Description  

The appearance of powder is reddish yellow and it was clear as standard color. 

Curcumin  is a member of the Curcuma botanical group, which is part of 

the ginger family of herbs, the Zingiberaceae. Its botanical name is Curcuma longa. 

Turmeric is widely grown both as a kitchen spice and for its medicinal uses. Two 

closely related plants, Curcuma petolata and Curcuma roscoeana, are natives 
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of Cambodia and are grown for their decorative foliage and blossoms. All curcumas 

are perennial plants native to southern Asia.   

3.3 IR Spectroscopy 

Figures 15,16 and 17 shown the absorption of the three sample. These Figures contain 

the following; Broad band of three OH group at 3250-3500 cm−1, sharp peak Stretch 

of C- H aliphatic system less than 3000cm−1, weak peak of C-H aromatic system 

around 3050cm, shape peak of c═o at 1510 cm−1, medium peak of c—o at 1300cm−1, 

and sharp peak of c≃c of  aromatic system at about 1510cm−1. 

 

 
Figure 15: IR spectrum of curcmin sample 1 
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Figure 16: IR spectrum of curcmin sample 2 
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Figure 17: IR spectrum of curcmin sample 3 

 

3.4 TLC Chromatography : 

The TLC plate of the compound was shown in Figure 18. The obtained chromatogram 

showed that the curcmin was separated to three distinguished compound and it’s 

clearly that result agreed with almost the previous studies (Andrew et.al). [77]   
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Figure 18: TLC of Curcmin sample 

 

3.5  Melting Point:   

The melting point determined by the capillary method and it is the temperature at 

which the last solid particle of a compact column of a substance in a tube passes into 

the liquid phase which shown in Table 3.2 of the three samples. 

The melting point of curcumin is 183°C (BP2012) [80]. However, this result was in 

agreement with most of the results found in literature [80]. 
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Table 3.2:  Temperature of the three samples  

2 2 1 Samples NO 

182°C 

 

184°C 183°C Result  

 

3.6  Ash :  

The ash content obtained of the samples were shown in table 3.3  

Table 3.3: Percentage of  Ash of the three samples 

2 2 1 Samples NO 

3.17%  3.09% 1.5% Result  

 

 

In summary, from the three samples above, the percentage of Ash in curcumin was 

good [80].  

 

3.7 Percentage of Whiteness :  

 The percentage of whiteness of the three samples obtained was shown in Table 3.3.  

 

Table 3.4: Percentage whiteness 

3 2 1 Samples NO 

51.08% 

 

53.03% 

 

52.04% 

 

Result  

 

3.8  Physical Properties of Metronidazole Tablet 

The physical properties of metronidazole tablets before coating were as the follow; 

1. Average Weight=323.0mg 

2. Disintegration time= 23 sec, and 22 sec. 
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However for the physical properties of metronidazole tablet after coating was found 

as the following: 

1. Average Weight=324.74mg 

2. Disintegration time= 120 sec, 93 sec, and 114 sec. 

 

Coated tablets are tablets covered with one or more layers of mixtures of various 

substances such as natural or synthetic resins, gums, gelatin, inactive and insoluble 

fillers, sugars, plasticisers, polyols, waxes, coloring matter authorised by the 

competent authority and sometimes flavoring substances and active substances.  The 

substances used as coatings are usually applied as a solution or suspension in 

conditions in which evaporation of the vehicle occurs. When the coating is a very thin 

polymeric coating, the tablets are known as film-coated tablets.  

 

 Coated tablets have a smooth surface, which is colored and may be polished; a 

broken section, when examined under a lens, shows a core surrounded by one or  

more continuous layers with a different texture.  

The quality of this product is considered to be acceptable when used in accordance 

with the conditions. The yellow and the red dyes used in the film –coating are both 

ferric oxides and are generally acceptable dyes for use in the manufacture of 

medicinal. The color of curcumin  is stable, used as food  and more medical activates. 

 

 Coated tablets other than film-coated tablets comply with the test. Use purified water  

as the liquid. Add a disc to each tube. Operate the apparatus for 60 min, unless 

otherwise justified and authorized, and examine the state of the tablets. If any of the 

tablets has not disintegrated, repeat the test on a further 6 tablets, replacing purified 

water with 0.1 M hydrochloric acid.  

 

 Film-coated tablets comply with the disintegration test prescribed above except that 

the apparatus is operated for 30 min, unless otherwise justified and authorized. 
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Curcmin as color agent is more advance and safety because it is neutral material, 

stable, and in this application was disappeared  the bitter taste of metronidazole. 
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Figure 19: Metronidazole Tablet after Coating 
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Figure 20: Metronidazole Tablet after Blistering 
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Figure 21: Metronidazole Tablet after Blistering 
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3.9  Conclusion:- 
The primary purpose of the study in this dissertation is to look into the study of the 

isolation of curcumin from turmeric and also to characterize curcumin as color 

coating martial for metronidazole tablet in pharmaceutical. However, to achieve this 

goal solution of extraction methods was applied.  

As it is know that curcumin has several medicinal characteristics, such as an anti-

oxidant, anti-cancers, anti- inflammatory, and also has many benefits in cosmetics 

field. The turmeric plant is known in India and East Asia  is medical tree.  

In this research curcumin was extracted from turmeric in a simple and easy way by 

used dichloromethane and triturated with hexane and the yield of extraction was 

finely soft clear yellow powder. 

In this research, curcumin material was used in the pharmaceutical field as a colorful 

agent that used in coating Metronidazole tablet and before that curcumin  was 

characterized using IR Spectroscopy, TLC Chromatography, Melting Point, 

Percentage of Whiteness, and stability in high temperature during the coating . 

The IR Spectroscopy were showed main group of curcumin and TLC 

Chromatography was showed three compound, and also The melting point of 

curcumin is 183°C. the result of samples were average 183°C, However, this result 

was agreed with the standard melting point of curcumin. 

 

The experimental results showed that the coating Metronidazole tablets curcumin pills 

have no side effects.The experimental results of this research also showed stability of 

color even at high temperature .finally The taste of bitterness ratio in Metronidazole 

pills reduced or disappeared due to the impact of using curcumin material.  
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3.10 Recommendations :- 

 

-We suggest to cultivate Curcmin trees in Sudan for its different medical benefits. 

- To use curcumin as drugs. 

- to use curcumin as color material in formula of drugs . 

-To  use curcumin as oxidizing agent with other ingredients which have side effects as 

an oxidants. 

- Researching and developing  studies about  curcumin as drugs of anti-cancer.    
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