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Method: Components from cinnamon samples were extracted using various
solvents based on their polarities. Thin layer chromatography (TLC) was
employed to screen the compounds. Essential oil components, including
coumarin, were separated using column chromatography.

Result: The extraction process successfully isolated essential oils and water-
soluble components from the cinnamon samples. TLC screening confirmed
the presence of key compounds such as cinnamaldehyde, eugenol, and
coumarin. Column chromatography effectively separated these compounds,
allowing for the detailed analysis of their presence and concentration in the
samples.

Conclusion: The study confirmed the presence of coumarin in cinnamon
powder and formulations. Given the known toxicity of coumarin in animals
and its potential risks to humans, these findings underscore the importance of
monitoring and regulating coumarin levels in cinnamon-based products.
Further research is recommended to fully understand coumarin's effects on
human health and to develop guidelines for safe consumption.

1. Introduction

For centuries, plants have been used as spices, flavorants, and medicines across various societies.
Examples include onions, pepper, vanilla, coriander, thyme, garlic, ginger, rosemary, and cinnamon.
While these plants enhance culinary experiences, they also possess medicinal properties, treating
diseases such as cancer, flu, and digestive issues, including type 2 diabetes. Medicinal approaches
range from western pharmaceuticals to traditional and herbal remedies. Synthetic drugs are based on
single chemical entities, whereas traditional and herbal remedies combine multiple plant extracts,
enhancing efficacy. Examples include Buscopan™, derived from the Corkwood tree, and
Glycomin™, used for diabetes and hypertension. Traditional medicines, available from healers, use
plant extracts, often prepared as aqueous solutions or oils, to treat various ailments. Aloe vera, for
instance, is used for burns, while Artemisia afra treats colds. Unlike herbal formulations, traditional
medicines use only water extracts. This study focuses on the cinnamon plant, particularly its water-
soluble compound, methyl hydroxy chalcone polymer (MHCP), which has shown promise in
treating type 2 diabetes by reducing blood sugar levels. Despite its medicinal benefits, cinnamon
contains coumarin, a toxic compound that poses health risks. Individuals consume cinnamon in
various forms, such as powder, tea, or tablets, to manage diabetes, inadvertently ingesting coumarin.
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Medicinal plants and herbal remedies are not always regulated, raising concerns about toxicity.
Plants like cinnamon produce toxins, such as coumarin, to protect against predators. The essential
oil of cinnamon contains both beneficial and harmful components, including cinnamaldehyde,
eugenol, and coumarin. Coumarin can cause liver and kidney damage if consumed excessively.
Monitoring its levels in food and medicines is crucial, with the German Federal Institute for Risk
Assessment recommending a tolerable daily intake of 2 mg/kg body weight. The study aims to
identify, characterize, and quantify active and toxic compounds in cinnamon species and
formulations. Objectives include isolating and identifying compounds in water-soluble and essential
oil components, characterizing and quantifying coumarin, and comparing the composition of
Cinnamomum cassia and Cinnamomum zeylanicum species.

The study uses solvent extraction and thin-layer chromatography to analyze cinnamon powder and
formulations. Essential oil components are quantified using Thin Layer Chromatography (TLC) and
Column Chromatography (CC) Diabetes, characterized by insulin deficiency, is a significant health
issue. Type 1 diabetes requires insulin administration, while Type 2 diabetes, often linked to
lifestyle and genetics, involves insulin resistance. Both types lead to glucose accumulation in the
body. Research has increasingly focused on traditional and herbal medicines for Type 2 diabetes
treatment, with cinnamon's MHCP gaining attention for its insulin-like properties. MHCP can
activate adipocyte cells, enhancing insulin responsiveness. Studies in Pakistan and elsewhere have
highlighted Cinnamomum cassia's role in managing insulin resistance. Beyond MHCP, cinnamon's
essential oil components exhibit antioxidant, antimicrobial, antifungal, and antibacterial properties,
except for coumarin's toxicity. Limited studies monitor coumarin levels in foods and remedies,
emphasizing the need for this research. By identifying and quantifying coumarin and other
compounds, the study aims to ensure cinnamon-based formulations are safe for diabetic individuals.
The findings will contribute to understanding cinnamon's medicinal potential and risks, guiding
safer use in managing diabetes and other ailments.

2. Literature Review

Here's a structured literature review on cinnamon covering various aspects such as botany, chemical
composition, applications, and medicinal uses:

2.1. Introduction to Cinnamon: Cinnamon, derived from various species of the Cinnamomum
genus, is a widely used spice known for its distinctive aroma and flavor. It has historical roots in
traditional medicine and culinary practices worldwide.

2.2. Botanical Overview: Cinnamon plants are evergreen trees belonging to the Lauraceae family.
They grow to heights of 10-15 meters, with ovate-oblong leaves and distinctive quill-like barks. The
genus includes several species, with C. cassia and C. zeylanicum being the most commercially
significant due to their aromatic compounds and medicinal properties (Figure 1).
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Figurel:a)Cinnamon plant.b)QuillsCinnamonzeylanicum (left)and Indonesian
Cinnamomum cassia (right)
2.3. Chemical Composition: Cinnamon contains diverse chemical compounds categorized into
essential oils and water-soluble components. Essential oils are rich in phenylpropanoids (like
cinnamaldehyde), terpenes (e.g., linalool, B-caryophyllene), and flavonoids. Water-soluble
components include procyanidins, catechins, and methyl hydroxy chalcone polymers (MHCP).
2.4. Variation Among Species: Different cinnamon species vary in chemical composition and
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physical characteristics of their bark, which influences their culinary and medicinal uses. For

instance, C. cassia is known for its higher coumarin content compared to C. zeylanicum.

2.5. Harvesting and Processing: Cinnamon bark is harvested after about two years of growth. The

bark is then dried and rolled into quills or ground into powder. Variations in processing methods

and geographical locations affect the flavor, aroma, and chemical composition of the final product.

2.6. Applications in Food: Cinnamon is widely used as a spice in cooking and baking, adding

flavor and aroma to various dishes and beverages. Despite concerns about coumarin content in some

species, it remains a popular ingredient globally.

2.7. Industrial Uses: Components of cinnamon essential oils, such as cinnamaldehyde and linalool,

find applications in perfumery and hygiene products due to their aromatic properties and

antimicrobial effects.

2.8. Medicinal Uses: Cinnamon has been traditionally used in herbal medicine for its various health

benefits. Compounds like cinnamaldehyde and MHCP exhibit antibacterial, antifungal, and

antioxidant properties. Cinnamon is also studied for its potential role in managing Type Il diabetes

by improving insulin sensitivity.

2.9. Biological Activities: The biological activities of cinnamon compounds include antimicrobial,

antifungal, antiviral, and anti-inflammatory properties. Cinnamaldehyde, in particular, shows strong

antimicrobial effects against various pathogens.

2.10. Cinnamon in Diabetes Management: MHCP from cinnamon has been investigated for its

ability to enhance insulin sensitivity in adipocyte cells, potentially aiding in glucose metabolism and

blood sugar regulation in Type Il diabetes.

2.11. Toxicological Considerations: Coumarin, found in varying amounts in different cinnamon

species, raises concerns due to its potential toxicity in high doses. Regulatory guidelines exist to

limit its intake in food and medicinal products.

2.12. Isolation and Identification Techniques: Various chromatographic and spectroscopic

methods are employed for the isolation, identification, and quantification of cinnamon compounds.

Thin-layer chromatography (TLC), gas chromatography-mass spectrometry (GC-MS), and UV-

visible spectroscopy are commonly used techniques.

2.13. Structural Characterization: The structures of cinnamon compounds, such as

cinnamaldehyde, eugenol, and MHCP, are elucidated using advanced analytical methods like

nuclear magnetic resonance (NMR) and infrared (IR) spectroscopy, providing insights into their

molecular properties.

2.14. Commercial Implications: The commercial cultivation and trade of cinnamon involve

multiple stakeholders across regions like Sri Lanka, Indonesia, and China, reflecting its economic

significance in global markets.

2,15. Future Directions: Future research could focus onexploring novel applications of cinnamon

compounds in pharmaceuticals, nutraceuticals, and functional foods. Additionally, further studies

are needed to understand the mechanisms underlying cinnamon's health-promoting effects,

particularly in chronic disease management.

These literature reviews encapsulate the multifaceted aspects of cinnamon, ranging from its

botanical origins to its diverse chemical composition, applications in food and industry, medicinal

uses, and ongoing research trends. Each section provides a comprehensive overview based on

current scholarly literature, highlighting both the traditional uses and modern scientific insights into

this globally cherished spice.

3. Methodology

3.1 Chemical Reagents and Materials

This study employed a range of solvents and chemicals to ensure comprehensive extraction and

analysis of compounds from cinnamon powder and its formulations. The analytical grade solvents—

hexane, diethyl ether, toluene, acetone, ethanol, methanol, acetic acid, and chloroform. For Thin

Layer Chromatography (TLC) and Column Chromatography. The cinnamon spice powder and its

commercial formulations were acquired from local stores.

3.3 Solvent Extraction

The extraction process aimed to isolate non-polar, medium-polar, and polar compounds from
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cinnamon powder and its formulations using a range of solvents. Two primary extraction procedures

were followed: serial extraction and non-serial extraction.

3.3.1 Solvent Extraction of Cinnamon Powder (Serial Extraction)

In the serial extraction method, 100 g of cinnamon powder was first mixed with 1L of hexane and

stirred for 24 hours. The mixture was then filtered using Whatman 540 hardened Ashless 18.5 cm

filter paper. The residue was left to dry in a fume hood, while the supernatant was dried using a

rotary evaporator at room temperature. This process was repeated with diethyl ether,

dichloromethane, ethyl acetate, methanol, and deionized water. The residues from each solvent

(hexane: 96.65 g, diethyl ether: 94.15 g, dichloromethane: 94.00 g, ethyl acetate: 91.90 g, methanol:

90.03 g) were dried, and the crude extracts were refrigerated for future use. The supernatants were

analyzed using thin-layer chromatography (TLC) and concentrated using a rotary evaporator at

25°C.

3.3.2 Solvent Extraction of Cinnamon Formulation (Serial Extraction)

For the cinnamon formulation, a similar serial extraction process was followed. One gram of

powdered formulation was extracted sequentially with 10 mL of hexane, methanol, and boiled

deionized water. The residue from each solvent (hexane: 0.9969 g, methanol: 0.9884 g) was dried

and weighed, and the supernatants were immediately analyzed using TLC.

3.3.3 Solvent Extraction of Cinnamon Powder and Formulation (Non-Serial Extraction)

For non-serial extraction, three separate 1 g samples of cinnamon powder and its formulation were

extracted individually with 10 mL each of hexane, methanol, and boiled deionized water for 24

hours. The mixtures were filtered, and the filtrates were analyzed using TLC. The residues were

dried and stored in sealed glass vials for future use.

3.4 Thin Layer Chromatography (TLC)

3.4.1 Solvent Preparation (TLC): Various solvent systems were prepared for TLC analysis:

hexane/dichloromethane (9:1), toluene/ethyl acetate (93:7), benzene/acetone (19:1), and

methanol/water/acetic acid/ethyl acetate/chloroform (10:8:30:40:12). Toluene/ethyl acetate (93:7)

was also prepared for column chromatography.

3.4.2 Chemical Reagent Preparation: The vanillin-sulphuric acid reagent for TLC was prepared

by dissolving 1.32 g of vanillin in 5 mL of concentrated sulphuric acid, followed by the addition of

200 mL ethanol. The mixture was stored in a refrigerator.

3.4.3 Screening and Isolation of Cinnamon Compounds: TLC plates with 0.20 mm silica gel 60

and a UV254 fluorescence indicator were used for screening the crude extracts and reference

standards. The solvent systems used were toluene/ethyl acetate (93:7) for non-polar and medium-

polar compounds, and methanol/water/acetic acid/ethyl acetate/chloroform (10:8:30:40:12) for polar

and very-polar compounds. Compounds were visualized under UV light at 254 and 366 nm, and

through vanillin-sulphuric acid spraying, followed by heating at 110°C.

3.4.3.2 lsolation of Cinnamon Powder Components — PTLC: Preparative thin-layer

chromatography (PTLC) was used to isolate cinnamon powder hexane crude extracts on glass silica

gel plates. Isolated compounds were washed with toluene/ethyl acetate (93:7) solvent, filtered, dried

in a fume hood, and stored in a refrigerator for further characterization.

3.5 Column Chromatography (CC)

Crude hexane extracts were further purified using a normal-phase silica gel column packed with a

slurry of silica gel in toluene/ethyl acetate (93:7). The extracts were eluted, and fractions were

collected in 2 mL portions. Approximately 750 fractions were combined, and the solvent was

evaporated. The purified compounds were stored in a refrigerator for subsequent analysis.

3.5.1.1 Sample Preparation

The crude extracts were prepared as described in sections 3.3.1 and 3.3.2. Standard materials

included cinnamaldehyde, eugenol, linalool, coumarin, and thymol, with stock solutions prepared in

methanol. Working solutions were obtained through serial dilutions for analysis (Table 1).
Tablel:Summary of standard reference materials concentrations.

Cinnamaldehyde  Eugenol Linalool Coumarin Thymol
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(mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
0.0423 0.0427 0.0359 0.0039 0.0041
0.0846 0.0760 0.0720 0.0779 0.0082
0.1260 0.1140 0.1080 0.0117 0.0123
0.1680 0.1520 0.1441 0.0126 0.0165
0.2100 0.1900 0.1800 0.0195 0.0206

4. Result and Discussion
The screening of their components was done with mobile phases of different polarities to
suit the polar nature of the compounds of interest. Components of essential oil were eluted
with a non-polar solvent toluene / ethyl acetate (93:7) and those of water soluble with a
polarsolvent (methanol / water / acetic acid / ethyl acetate / chloroform (10:8:30:40:12) by
using thin layer chromatography (TLC). The numbers and types of compounds (phenyl
propanoids, flavonoids and terpenes) extracted with different solvents for cinnamon
powder are shown in Figure 2. Table2 below represent cinnamon extracts with their

respective symbols as shown in Figure 2.
Table2:Cinnamonpowderandformulationextractsandsymbols

Symbol  Cinnamon extract
Al Cinnamonpowderdiethylethercrudeextract
A2 Cinnamonpowderdichloromethane crudeextract
A3 Cinnamonpowderethylacetatecrude extract
Ad Cinnamonpowdermethanolcrude extract
A5 Cinnamonpowderwatercrude extract
A6 Cinnamonpowderwatercrude extract
A7 Cinnamonpowdertoluenecrudeextract
A8 Cinnamonpowderhexanecrude extract
Bl Cinnamonformulationmethanolcrude extract
B2 Cinnamonformulationwatercrude extract
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Figure2: Screeningofcinnamonpowdercrudeextractsfromserialextraction

a) essentialoilcomponentselutedwithtoluene/ethylacetate(93:7)

b) watersolublecomponentselutedwithmethanol/water/aceticacid

/ ethyl acetate / chloroform (10:8:30:40:12). ¢) methanol and water extracts of
cinnamon formulation eluted with methanol / chloroform (2:1)

From Figure 2 above, a wide range of solvents were used for extraction in order to determine
the types of compounds which could be extracted with different solvents. A TLC plate in
Figure 2a shows most compounds (non-polar) A8 and a fewwithAl,A2and(medium-
polar)A3,onetracecompoundA4andnoneatA5 and A6. Also Figure 2a showed the presence of
a common compound (light blue spot circled in red) from A8, Al, A2 and A3 and a trace in
A4. Whereas, only A8 and Al shared a common compound (blue glowspot circled in yellow).
A4, A5 and A6 components were not resolved on this TLC plate due to their polarity
natureand a non-polar mobile phase been used. Hence a more suitable mobile phase
(polarmedium)toresolvecomponentsofA4,A5andA6asillustratedinFigure 2b. A7 in Figure 2a
was also tested to investigate the compounds which could be extracted with toluene. It was
shown that A7 had similar compounds as those extracted in A8, and hence only A8 was
considered instead of A7. From TLC plates shown in Figure 2, it was evident that A8 and A4
underdifferent elution conditions (polar and non-polar) could extract most compounds and
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hence the focus in these solvents with the exception of water, since the main objective of this
study was to investigate the water soluble components of both cinnamon powder and
cinnamon formulation. Furthermore, no components of A8, Al, A2 and A3 were observed in
A4, A5 and A6 when a polar elution solvent was used.

4.1 Screeningandidentificationofcinnamoncomponents(TLC)

The essential oil and water soluble components were screened under different conditions as
represented in paragraph 4.2 and therefore screening and identification of these components
were done separately. This led to a simultaneous running and screening of compounds
alongside with standard materials (cinnamaldehyde, eugenol, linalool, thymol and coumarin)
for identification purposes.

4.1.1 Screeningofessential oilcomponents

On a TLC plate, Figure 3 below developed with toluene / ethyl acetate (93:7), A8 showed 8
components resolved and none for C2, with A4, 4 compounds were observed and 1
compound was observed in B1. Both A5 and A6 showed no presence ofany compounds, due
to the differences in polarities of crude extracts and the mobile phase. The screening of A4,
A5, B1, B2, A8, C2, C3, C4, C5, C6 and C7 is illustrated in Figure 3 below. Table 4.2
represents again cinnamon extracts and their symbols. The colours observed on the TLC plate
are reactionsof specific compounds with a specialized chemical spray (vanillin sulphuric acid
in ethanol). Where it was clear noted in a TLC plate shown in Figure 3 below that
standardmaterials;thymol,coumarin,eugenol,linaloolandcinnamaldehydewould reflect; pink,
faint blue, yellow-brown, violet-blue and powdered blue colours respectively. Likewise,
similar colours observed on the same plate for cinnamon components would then indicate the
presence of possible compounds as those of standard materials.
Table3:CinnamonextractsscreenedonTLCplateand eluted with toluene / ethyl acetate (93:7)8

Symbols  Cinnamon extracts

A8 Cinnamonpowderhexanecrudeextract

C2 Cinnamonformulationhexanecrudeextract A4
Cinnamon powder methanol crude extract

B1 Cinnamonformulationmethanolcrudeextract A5
Cinnamon powder water crude extract

B2 Cinnamonformulationwatercrudeextract C3
Thymol standard material

C4 Coumarinstandardmaterial C5

Eugenol standard material C6
Linalool standard material
Cc7 Cinnamaldehydestandardmaterial
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Figure 3:TLCscreeningof essentialoilcomponents elutedwithtoluene/ethyl acetate (93:7)
The screening of polar components of methanol and water (A4, A5, B1, C2 andB2) of both
cinnamon powder and cinnamon formulation are shown in Figure 4.3a, where none of the
standard materials (C3 to C7) could be used to identify cinnamon components due to the
polarity (medium to very-polar) of the mobile phase used and them being non-polar. Figure
4.3b B1 and A4 showed the presence of most polar components, followed by A5 and B2 and
in C2 no components were expectedto befound since this would be the reverse of the non-
polar components. Table 4.3 below represents cinnamon crude extracts and their symbols
respectively.

Table3:Cinnamonpowder watersolublecomponentselutedwithmethanol/ water / acetic acid
/ ethyl acetate / chloroform (10:8:30:40:12).

Symbols  Cinnamon extracts

C7 Cinnamaldehydestandardmaterial C5
Eugenol standard material

C6 Linalool standard material C3
Thymol standard material C4
Coumarinstandardmaterial

B1 Cinnamonformulationmethanolcrudeextract A4
Cinnamon powder methanol crude extract

C2 Cinnamonformulationhexanecrudeextract A5
Cinnamon powder water crude extract

A5 Cinnamonpowderwatercrudeextract B2

Cinnamonformulationwatercrude extract

= v ot - - by W &

D1 D2 D3 D4 D5 Bl A4 AS A5 B
C2
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Figure4:TLCscreeningof watersolublecomponentselutedwith methanol/ water / acetic acid /
ethyl acetate / chloroform (10:8:30:40:12).

Identificationofcinnamon components

A way of identifying these compounds was by comparing Rt values (crudeextracts) with
those of standard materials on the same TLC plates run under the same conditions. From
the observations, the following compounds were identified: cinnamaldehyde, coumarin,
eugenol and linalool. was also used toverify the identities of cinnamon components by
matching Rs-values and characteristic colours of these compounds viewed after chemical
treatment with vanillin sulphuric acid in ethanol spraying.! Table 4.4 illustrates data
obtained from literature and the one obtained from this project.

Identificationbycomparison ofRs-valuesofcinnamon compounds

The experimental R¢-values of individual compounds and were calculated and compared
with those from literature to verify their identities. Since it has been shown and discussed
in paragraph 4.3.1 that A8 extracted most non-polar compounds and hence only its crude
extract was considered in this regard. From the deductions based on the Rsvalues of
cinnamon components compiled from literature, the following compounds (B-
caryophyllene; cinnamaldehyde; eugenol; coumarin; linalool; and methyl chavicol) were
identified and they matched thesame compounds found in A8.1 A summary of comparison
of the experimental R values of cinnamon powder components to those from literature is
tabulated in Table 4.5 below.

1111 Identificationofcinnamoncompounds bycolour visualisation.

Figure 4.4 and Table 4.4 below illustrate identities of cinnamon components (both
polarand non-polar)from cinnamonpowderandformulation. In B1Figure4. no components
were identified, whereas A8, and A4 and a number of components were identified. From
Figure 4.4-b B1 and A4 showed the presence of similar compounds, C2 had none and A5
and B2 also showed similar compounds.

Table4:Cinnamonpowderextracts

Symbol | Extracts

B1 Cinnamonformulation

methanolcrude extract

A4 Cinnamonpowder methanol

crudeextract
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Figure 4: Identification of classes of cinnamon components a) TLC plate eluted
withtoluene/ ethylacetate (93:7)b) TLCplateelutedwithmethanol/ water /
acetic acid / ethyl acetate / chloroform (10:8:30:40:12) and viewed after

spraying with VS.

The colours observed in A8 in Figure 4.4a and B1, A4, A5 and B2 in Figure 4.4b, when
sprayed with vanillin sulphuric acid reagent (VS), were also compared with those from
literature as tabulated in Table 4.5.1 From the experimental results, the following cinnamon
powder and formulation compounds’ colours were matched (after spraying with VS) with
those from literature and identified as; essential oil for cinnamon powder cinnamaldehyde
(brownish), eugenol (yellow), linalool (blue), simple coumarin (purplish) methyl chavicol
(red-violet), B-caryophyllene (blue- violet) and the water soluble for cinnamon powder and
the formulation phenyl propanoids (purplish), saponnins (greenish) and flavonoids (pink-
red).! The results obtained from this study and literature ones are summarised in Table 4.5

below.

Table4.5:Summarizedtableofvisualizedcinnamoncompoundsfromliterature review

Compounds Visual Visual Visual Rs-values R#-
withVS withVS UV-light (Lit.) values
(Lit.) (366 nm)
[3-caryophyllene Red- Red- lime Nearthe 0.90
violet? violet solvent
line!
Grey- Grey-blue 0.50!
Cinnamaldehyde Red- 0.50
brown? brown
Eugenol Yellow- yellow Lime 0.461 0.47
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Brown?

Coumarin Purple! Purple Bright 0.40! 0.40

light-blue
Linalool Blue! blue- blue 0.30! 0.30
purple

Methylchavicol Red- Red- Light 0.20! 0.20
violet! violet green

Carvone Red! Red-pink Red 0.461 0.50

*Phenyl Purplish®  Purplish

propanoids

**Elavonoids Pink-red!  Pink-red

*Theelution solventsystemusedtoluene/ethylacetate(93:7) paragraph 3.4.1
**Theelutionsolventsystem used 1%vanillininethanol(solution1)and5% ethanol solution
in sulphuric acid (Solution 2)

4.4 1solationofcinnamoncompounds
Only cinnamon powder hexane crude extracts were isolated on column chromatography for
the purpose of their characterizations with infrared andnuclear magnetic resonance.

4.4.1 Isolationwithcolumnchromatography(CC)

Allhexanecrudeextracts(cinnamonpowder)wereisolatedwithCCusingtoluene

| ethyl acetate (93:7) mobile phase andfrom the screeningof thesecomponents, 8
compounds were identified. Upon isolation with CC a few compounds were recovered and
the rest were lost or stuck in the column due to poor selection of solvent system and CC
material as stationary phase, but nonetheless, from these findings an alternative isolation
method preparative thin layer chromatography (PTLC) was used to isolate components of
hexane crude extract.

4.4.2 Isolationwithpreparativethinlayerchromatography(PTLC)

From this isolation, 8 components screened from TLC according to the description in
paragraph 4.3.1. Only 6 compounds were successfully isolated with the exception of F2
and F3 where similar compounds seen in both individual compounds and F3 showing a
trace of another unresolved compound. Also compound F6 showed traces of 2 unresolved
compounds. From the 6 isolated compounds the following cinnamon compounds were
identified: F1 (carvone), F2 (2-methoxy cinnamaldehyde), F4 (coumarin), F5 (B-
caryophyllene), F7 (cinnamaldehyde) and F8 (methyl chavicol). Figure 4.5 shows a
developed TLC eluted with toluene / ethyl acetate (93:7) plate of compounds screened after
PTLC isolation. Table 4.6 represents cinnamon powder hexane compounds and their
symbols.
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Table4.6: Cinnamonpowderhexanecompoundsandsymbols represent
Symbol Compound
A8 Cinnamonpowderhexanecrudeextract
F1 Compoundl ofA8 carvone
F2 Compound2 of A8 2-methoxycinnamaldehyde
F3 Compound30fA8 (unresolvedcompounds)
F4 Compound4ofA8 coumarin
F5 Compound50fA8 [3-caryophyllene
F6 Compound60fA8 (unresolvedcompounds)
F7 Compound70fA8 cinnamaldehyde
F8 Compound8ofA8 methylchavicol
- |
-
-
-
® -

L

cC2 cCa [l = cCa c7

A C1 cCo
Figure5:TLCscreeningandidentificationof cinnamoncomponentselutedwith toluene / ethyl
acetate (93:7); viewed after spraying with VS

Conclusion
This study has found that cinnamon contains a number of compounds such as
cinnamaldehyde, coumarin, eugenol, linalool, 2-methoxycinnamaldehyde,catechin,

tannins, gallic acid etc. The major aim was to isolate and quantify coumarin which is toxic.
This compound (coumarin) was found mainly in the non polar (hexane) and mid polar
(ethyl acetate) fractions of the extracts though asmall fraction was found in methanol
extracts. Only the major compounds found in both the non polar and mid polar fractions of
the extracts (coumarin and cinnamaldehyde) were quantified. Coumarin the toxic
compound in cinnamon was found to be 0.02445 mg/Kg implying that, this concentration
falls far below the threshold limits set by The German Federal Institution for Risk
Assessment (which is 2.0 mg/Kg/body weight). This means that unless this compound
(coumarin) has a tendency to bio-concentrate in the body then the cinnamon spices are safe
for human consumption.
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