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ABSTRACT

Cinnamaldehyde is the main compound in Cinnamon species. This bio
active compound has multi functional medicinal properties such as anti-
pyretic, astringent, antibacterial and Cytotoxic effect. The objectives of
thiswork were extraction of Cinnamal dehyde from Cinnamon species and
to develop amodelling equation to quantitatively describe the extraction
phenomena. The extractionwas carried out by employing various organic
solvents using Steam Distillation method for 90,000 seconds. M ethanol
was found to be the best solvent for the extraction of Cinnamaldehyde
from Cinnamon species. Steam distillation was carried out using methanol
at different extraction timesto verify the mathematical model proposed in
this work. The final form of the proposed modelswere E. = 1.44 (1 - &
0.016%8ty for Cinnamaldehyde where Es = yield extract (grams of
Cinnamaldehyde per gram of dried sample) and t = extraction time (min)
and E_=0.4 (1 - e®%*) for Total phenolic content where Es=yield extract
(mg of Total phenolic content per gram of dried sample) and t = extraction
time (min). Themodel showed good agreement with the experimental data
by generating Average absol ute relative deviation (AARD) of about 0.8217
+ 50.738% for Cinnamaldehyde and 0.2748 + 25.11% for Total phenolic
content. © 2012 Trade ScienceInc. - INDIA
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Nature hasbeen asource of medicind agents. Ex-
traction of bioactivecompoundsfrommedicind plants
has been permitted the demonstration of their physi-
ologicd activity by medical researcher. Thereforethere
isneedto search for plantswith medicinally vauable
and excellent extracts produced from widely varying

substances. Cinnamon isaspice obtained fromthein-
ner bark of severa treesfromthe genus Cinnamomum
that isused in both sweet and savoury foodswhichis
originated from Sri Lanka, East and West India,
Mauritius, Burma, Indonesiaand Vietnam™. with an-
nual growth of (10-15 meters) 32.8-49.2 feet!?. In
Ayurvedic medicine Cinnamon oil isused for therheu-
meatism, achingjointsand urinary problems. It contains
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unique healthy and healing property duethe presence
of activecomponents. Themajor and important com-
poundsare Cinnamal dehyde (3-phenyl-acrolein, 65to
75%), Eugenol (4-(1-propene-3-yl)-2-methoxy-phe-
nol, 5to 10%0)13. Phenolic compoundsarewel | known
asradica scavengers, metal chelators, reducing agents,
hydrogen donors, and singlet oxygen quenchers®. The
molecular formulafor Cinnamaldehydeis C,H,Oand
itsmolecular structureisshowninFigurel. ltiseasly
dissolved in methanol, ethanol, and ethyl acetate but
partidly solubleinwater. Themdlting point of thiscom-
poundis 246°C. Theextraction of Cinnamaldehydeis
doneby Steam Didtillation® and it a so be extracted by
HPL C ¥ and gas chromatography. Cinnamal dehyde
hasvarious medicinal properties such asantipyretic,
astringent, antimicrobid activity!™, anti - inflammatory
activity!®, antibacteria and Cytotoxic effect®1Y.
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Figurel: Molecular structureof cinnamaldehyde

The objectives of this present work were to the
extraction of Cinnama dehydeand Totd phenolic con-
tent from the Cinnamon speciesby using Steam Ditil-
lation and devel op amathematical model to describe
theextraction procedure.

MATERIALSAND METHODS

Materials

Thebark of the cinnamon was collected from the
local market Visakhapatnam. Various organic solvents
were purchased from LotusChemicdss, Visakhapatnam.
Clean the bark of the cinnamon and dried under sun-
light for 1 day. Thedried bark was powdered and used
asaraw materia and storedintheair tight container. It
isfinely groundedto 120 mesh size.

Solvent extraction using Seam Distillation appa-
ratus

Prior to the solvent extraction study, 400ml of Dis-
tilled water in 500ml 3 ventsround bottomflask. 8grams

of cinnamon bark powder was placed ina250ml one
vent round bottom flask. It wasjoiningwith acondenser
and theinlet and outl et of the condenser was connect-
ingwith thetubesfor water circulation. Add an amount
of 200ml of 80% Methanol to the onevent round bot-
tom flask contai ning cinnamon powder was kept for
oneday soaking. Join thetwo round bottom flaskswith
apipe. Threeventsround bottom flask waskeptina
heating mantle and set the temperature around 80°C.
The extraction was carried out for 9,000secondsina
seam didtillation system and collectsthedistillatefrom
thecondenser. Theentiresystem wasshowninFigure
2. Solvent-Sol vent extraction was done by hexane as
solvent along with distillatein 1:1 ratio. After 2hrsof
solvent extraction with hexane, two phaseswere sepa-
rated, collect 1ml samplefrom extract phaseand reffinate
phase. Add 0.5ml FD reagent and 1ml Na,CO,. Make
up thissolution up to 10ml with distilled water. After
30min read the absorbanceat 700nm. Steam distilla-
tion method was conducted using M ethanolic extract
at different extraction timesto verify mathemetical moddl
proposedinthiswork.

Figure2: Seamdistillation apparatus

Modéling of extraction of cinnamaldehydeusing
Seam digtillation appar atus

In order to describethe Cinnamal dehydetransfer
from Cinnamon powder to the bulk of the solvent the
following hypothesi swere used. Themasstransfer co-
efficient isconstant. The solvent intheextractor isper-
fectly mixed, whilethetransfer resistanceintheliquid
phaseisnegligibleand the Cinnama dehyde concentra:
tion inthesolvent dependsonly ontime. Thetransfer of
the Cinnamal dehydewasadiffusion phenomenon and
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independent of time. Thefinal form of themodelling
equationi*? was obtained from the extraction of
Cinnamd dehydeby using Steam Didtillation.
E.=B(1-e)

Where, Es = grams of Cinnamal dehyde per gram of
dried sample(g/g); t = extractiontime(min) and B & D
= equation constants.

RESULTSAND DISCUSSIONS

In comparison to non-polar solvents, polar sol-
vents could extract Cinnamaldehyde at higher yield
except water, where hydrolysisand thermal degrada-

TABLE 1: Effect of extraction yield with extraction timefor
cinnamaldehyde (CA)

tion might occur. Methanol wasfound to be the best
solvent for the extraction of Cinnamaldehyde. The
highest amount of Cinnamal dehyde extracted from
80% methanol concentration. Thefinal form of the
proposed model equation for Cinnamal dehyde was
E = 1.44 (1 - €°"%%) where Es = yield extract
(gramsof Cinnamal dehyde per gram of dried sample)
andt = extractiontime(min). Themoded showed good
agreement with the experimental data by generating
Average absoluterdativedeviation (AARD) of about
0.8217 + 50.738% grams of Cinnamaldehyde per 1
gram of dried sample. For total phenolic content the
final form was E_ = 10.4 (1 - €°%%**) where Es =

TABLE 2: Effect of extraction yield with extr action timefor
total phenolic content (TPC)

Sr.  Time Yield extract (gram of CA/ Sr. Time Yield extract (mg of TPC/
No (min) gram of dried sample) No (min) gram of dried sample)
1 10 0.13 1 10 0.135
2 20 0.13 2 20 0.135
3 30 0.1968 3 30 0.150
4 40 0.2625 4 40 0.1625
5 50 0.3543 5 50 0.175
6 60 0.525 6 60 0.2125
7 70 0.656 7 70 0.2375
8 80 0.735 8 80 0.2625
9 90 0.8137 9 90 0.275
10 100 0.9843 10 100 0.3125
11 110 1.063 11 110 0.325
12 120 114 12 120 0.3375
13 130 1.3125 13 130 0.375
14 135 1.4312 14 135 0.395
15 140 1.4437 15 140 0.400
16 145 1.4262 16 145 0.390
17 150 1.365 17 150 0.3875

Figure3: Methanaolicextract before Seam distillation

Figure4: Methanolicextract after Steam distillation
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Figureb5: Effect of extraction yield with extraction timefor
cinnamaldehyde (CA)

yield extract (mg of Total phenolic content per gram
of dried sample) and t = extractiontime (min) and the
Average absolute relative deviation (AARD) was
0.2748+25.11% grams of Total phenolic content per
1 gram of dried sample. Theresultswere showed in
TABLE 1and 2 and Figures 3, 4, 5and 6.

CONCLUSION

Methanol wasfound to bethe best solvent for the
extraction of Cinnama dehydefrom Cinnamon species
by Steam distillation. Among the different concentra-
tions, 80% methanol showshighestyidd. Thefind form
of the proposed modelswere E_ = 1.44 (1 - g%%%)
for Cinnamaldehyde where Es=yield extract (grams
of Cinnamal dehyde per gram of dried sample) andt =
extractiontime(min) and E .= 0.4 (1 - €°%**) for Tota
phenolic content where Es=yield extract (mg of Total
phenolic content per gram of dried sample) and t =
extraction time(min). Themode showed good agree-
ment with the experimental databy generatingAARD
of about 0.8217 + 50.738% for Cinnamaldehyde and
0.2748+25.11% for Total phenolic content.
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