Trade Science Ine.

September 2009

Natural Products

Volume 5 Issue 3

A Tndéian Yournal

——— [yl| Paper
NPAIJ, 5(3), 2009 [111-115]

Extraction, purification and identification of aloe gel from

Aloe vera (Aloe barbadensis Miller)

Mandar Mulik*, Mitesh Phale

Divakar Chemicalsltd., 203-204, Sant Bhavan, Sharmalndustrial Estate, Walbhat Road, Goregaon — East,

Mumbai - 400063, (INDIA)
E-mail : mandar mulik @yahoo.com

Received: 8" June, 2009 ; Accepted: 18" June, 2009

ABSTRACT

The current study was conducted to obtained aloe gel from Aloe vera
leaves and to study various methods of extraction. To achieve crude gel,
leaves were subjected to filleting and grinding process and purified using
hot treatment method and enzymatic treatment method. Procedure was
developed for the extraction, purification and identification of Aloe vera
gel to ensure the organol eptic stability, and the quality of thefinal product.
The study also reveals that filtration with activated charcoal and Hyflo
supercel®, gives clear appearance to the gel. Gel was analyzed by
colorimetric method for estimation of polysaccharide using Congo red as
complexing agent. The addition of pectolytic enzyme ‘Pectinase’ yields
Aloe vera gel with 45% more polysaccharide content than gel obtained by
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simple heat treatment.

INTRODUCTION

Aloevera, amember of the Liliaceousfamily with
acactus-like appearanceisapopular houseplant with
along history asamullti purposefolk remedy. Theherba
practitioners and heal ers use al oe for promoting and
restoring healthy skin dueto itsinherent healing prop-
erties. There are over 240 different species of aoe,
growing mainly inthedry regionsof Africa, Asia, Eu-
ropeand America.l*2

Thedoeleavesarelance shaped with jagged edges
and sharp points. Theleaf ismadeof threelayersnamed
rind, sap, mucilage. Theleaves contain over 75 nutri-
entsand 200 active compounds, mono-saccharidesand
complex long-chain sugarswhich arethought to give
Aloeveraitsuniquehealing and immuno-stimulating
properties. The Aloeveragel concentrate showsthe
presence of glucose, malic acid, and themajor polysac-
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charide acemannan. The polysaccharideacemannanis
ap-(1,4) linked mannan partially acetylated in posi-
tions2, 3, or 6. and formsthemajor natural component
of doeveragd.®

Aloeverage mainly hasantifunga™ anti inflam-
matory®™ hepatoprotective potentid® duetowhichitis
inmajor demand inthe herbal areaof research. Apart
from medicinal use aoe has awide application in
nutraceutical and functiona food products. Many pro-
ducers of aloe veracommercially grow and process
thea oeveraplant and supply thegel to manufacturers
of cosmeticsand food productsin bulk. Unfortunately
theaoeindustry isfacing the problemsof dilution; ad-
dition of cheap non-aloe solidsand lack of standard-
ized processing techniquesfor the processing of Aloe
veraleaves™ Thereisaneed to standardize the pro-
cessing parametersfor the Aloeveragel, and to estab-
lish quality control parametersfor the Aloe vera. It
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therefore becomes essentia that asmplebut efficient
processing technique needs to be developed, to im-
prove product quality, to preserve and maintain almost
al of thebioactivechemica entitiesnaturaly presentin
the plant during processing. In order to achievetheabove
objectivetheprocessof extraction, purificationandiden-
tification of Aloeveragel wasstudied intheresearch
work. All possibleorganoleptic and quditativeandysis
was done.

EXPERIMENTAL

Chemicalsand Reagents

The pectolytic enzyme Pectinase (1000 units/ml)
was procured from LumisBiotech Pvt. Ltd, Thanewith
certificate of analysis. Calcium hypochloriteActivated
charcoal, Hyflo supercel®, Congo red, Sodium hydrox-
ide were obtained from S. D. Fine-Chem Limited
(India).

Plant material

Theleavesof aoewere procured from local mar-
ket of Mumbai and were authenticated as Aloe
barbadensis|eaves.

Equipment

pH of the extractswas checked on apH/ion ana-
lyzer (Lab IndiaPHAN, India). The UV system em-
ployed in theidentification was Jasco V-550. And the
Abbeysrefractometer was used for measurement of
refractiveindex.

Preparation of Sandard Extract

A standard sampleof doeveragel wasextracted
by simple drain procedure, where 2-4 |eaves of aloe
were cut at about V4 inch from the base so as to drain
out all theyellow sap materia. The sap flowsfreely
with the pressure of the epidermal cellsand all other
cdlular Sructuresaboveit. Then thoseleaveswerefur-
ther pressurized with hand till it oozed out clear gel.
Thisprocedurewasvery crudeand time consuming as
well, but gel obtained by thismethod was more stable
and lessdegraded than other extraction method. Tak-
inginto consideration stability of thegel obtained by
thismethod, the samplethus extracted wasused asa
standard for further study. Theclear gel obtained was
labeled as S1.
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Preparation of Sample Extract

Thesampleextractswere prepared by two differ-
ent extraction procedureson thea oeleaves separately.
These sample extractsthus obtained were compared
with the standard extract (S1) prepared to compare
the content of polysaccharide acemannan. The process
followedisshowninFigurel

Feception of raw materials

(Aloe vef leaves)

Washing operation
Filleting operation
Grindinngolnog enization

Pectolytic Enzymeaddition  Heat treatment (at 70°C)
E1l EZ

| |

Purification Purification

! |

Clear gel juice Clear gel juice
iZ1 CZ

Figurel: Extraction M ethodsfor Aloe gel from Aloevera
leaves Cleaning and disinfection of theleaves

All theleaveshefore processing were soaked in asolu-
tion of calcium hypochlorite (0.1 % wi/v), for disinfec-
tion and aso to remove any adhered dust or soil mate-
ridl. Theleaveswerethen thoroughly washed with wa
ter, till no residueof cal cium hypochloriteremains. Al
theleaveswere carefully observed and any infected or
damaged leaves wereimmediately discarded at this
stage. Also any immature leaves or leaves containing
very littleamount of mucilaginous gel weresorted out
and discarded.

Filletingand Homogenization

Theleaveswerethen cut at about 72 inch from the
basesoastodrain out al theyellow sap materid which
flowsfreewith the pressure of the epidermal cellsand
all other cellular structuresaboveit. Thentheleaves
were again cut at about 1'% inch from the apex. The
leaveswerethen cut into two or more partslongitudi-
nally, which were easy to handle. The spiny margins
from theleaveswere stripped off using aclean knife.
The upper epidermisof the leaveswasthen removed
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with the help of aclean spatula, so asto expose the
inner mucilaginousgel fromtheleaf. Theinner gd was
then scraped out with the help of aclean spatulacare-
fully avoiding any greenleafy part structuresto obtain
thechunksfilletsof leaf. All thechunks/filletswerecare-
fully observed, asthey should not contain any green
colour part associated with them. Thechunkswereal-
lowed todrain naturdly at low temperature, which gives
theadoejuice. Theremaining was subj ected to grinder
which givesjuicewith somecdlular particlesand other
solid content, which were cleared off by infollowing
processes.

Clarification of thejuice

Theclarification of Aloeveragel wasthecritical
step of the entire process. Two different approaches
were carried out to obtain clear juice.

Pectolytic enzymeaddition®

In this process crude Aloe vera gel juice was
treated with pectolytic enzyme. Thetimeof enzymere-
action did not exceed 20 minfor theconditions: 0.06%
(w/v) Pectinasein a oe gel mash, temperature of reac-
tion was maintained to 50°C and 70°C. The juice ob-
tained by pectolytic enzyme addition waslabeled as
EL

Heat treatment

The crude Aloe vera gel juice so obtained was
heated in hot water bath at 70°C for 30 min. Heat treat-
ment destroysthe enzymesthat causes darkening of
thejuice. Thejuice obtained by hesat trestment was|a-
beled as E2.

Purification

Gdl juice (E1 and E2) were further subjected to
filtration by adding activated charcod (0.1%) and pass-
ingthrough G3 sntered glassfilter separately. Thejuices
separady werefurther passed through G4 sntered glass
filter with Hyflo supercel® asthefilter mediato aclear
transparent aloejuice.

Thejuices(E1 and E2) thus obta ned from both the
processwereandyzed for organolepticand qualitative
analysis. Further analysiswas performed by determin-
ing the polysaccharide content by Congo red method
to study the effect of temperature on juice. Theclear
gel juice obtained waslabeled C1 and C2. The pro-
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cessissummarizedintheFigure 1.
I dentification and Analysisof theAloe Gel

The Aloeveragel so obtained by all theextraction
procedureswas eva uated for following parameters.

Organoleptic Evaluation

Apped, taste, and odour form avery important part
of theproducts. Added ingredients may modify theorigi-
nal taste of any product. The organol eptic characteris-
ticsinclude appearance; colour, odour/flavor, and taste
of thetwo in-house preparationswere eval uated.

Physical Evaluation®!
Determination of pH

The measurement of pH wasdonewith asuitable
calibrated potentiometer know aspH meter fitted with
two e ectrodes, one constructed of glassand sensitive
to hydrogen-ion and theother iscalomd referenceeec-
trode. Thedetermination wascarried out at atempera-
ture of 30°C (Room temperature).

Deter mination of Total Solids

Accurately measured 10 ml of sampleswas placed
inatarred dish, and the contentswere evaporated on
steam bath until the residue was apparently dry. The
residue was further heated on steam bathto dry it to
congtant weight. Thedish wascooledin des ccator and
then again weighed. Totd solid contentisanindication
of thealoe solids.

Determination of Methanol Precipitable Solids
(MPS)

To 1 ml of each sample 10 ml of methanol was
added dowly with continuous shaking and the contents
were centrifuged for 10 minutes. The supernatant was
discarded and the precipitate was dried, by centrifug-
ingitwith diethyl ether for 5 minutes. The precipitate
wasthen driedinvacuum desi ccator, we ghed and per-
centage of precipitatewas ca culated onwi/v basis.

Deter mination of Weight per ml

A thoroughly clean and dry pycnometer wastaken.
It was calibrated by filling it with recently boiled and
cooled water at 25°C. The temperature of the sub-
stance to be examined was adjusted to about 25°C.
Thetareweight of the pycnometer fromfilled weight of
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pycnometer was subtracted. Theweight per milliliter
wasdetermined by dividingtheweightin air, expressed
ingrams, of the quantity of liquid whichfillsthe pyc-
nometer at a specified temperature, by capacity ex-
pressed in ml, of the pycnometer at the sametempera:
ture 30°C.

Deter mination of Refractivel ndex

The samples were placed between the two
surfaces of prismsof Abbesrefractometer. Light was
adjusted with thehelp of mirror for maximum reflection
and the knob was rotated to bring the boundary
(between bright and dark halvesof light) to the centre
of the cross wire. Reading was noted which is the
refractiveindex of thesample.

Chemical evaluation

Quantitative Estimation of Polysaccharides by
Congo Red Method™

The active polysacchari de acemannan can beiden-
tified and estimated by the use of Congo red as a
complexing agent. In thismethod Congo red was al -
lowed to react with bioactive polysaccharides i.e.
acemannan inan dkalinemedium. Theformation of a
complex between gel forming D-glucose and Congo
red has been reported. It was postul ated that the com-
plex formation of polysaccharidewith Congo red was
dueto orderly conformation of themolecule.

Sandard Curveof Polysaccharides
Preparation of Sock Solution

100 mg of thereference aloeverastandard, made
up of lyophilized doeveragel wasdissolvedin 10 ml
digtilledwater. (1% wi/v isthearbitrarily assgned 200%
adoeveravaue). Thestock solutionwasdiluted to con-
centration of 0.1% w/v polysaccharide. Thissolution
wasfurther diluted by taking 0, 0.8, 1.6, 2.4 and 3.2 ml
in separate 10 ml test tube and making up thevolume
with distilled water to4 ml in each tube. In sampletube
4 ml of doejuicewastaken instead of standard solu-
tion. Thecolor wasdeve oped by adding5 ml of 0.2M
NaOH to each sampletube, followed by addition of 1
ml of 2x 10*M Congo red. Thetubeswerevortexed
to mix thereaction mixture was|eft at room tempera-
turefor morethan 20 min before absorbancewasread
at 540 nm in UV spectrometer. The R? value was

Natural Products

0.997which showed the precision and accuracy of the
standard plotted.

RESULTSAND DISCUSSION

The doe gel (S1, C1 and C2) so prepared was
evauated for parameterslikeorganoleptic, physicd, and
chemicd parameters, whichincluded determination of
pH, total solids, methanol precipitable solids (MPS),
refractiveindex, weight per ml, qualitativeand quanti-
tative estimation of polysaccharides, carbohydrates,
amino acidsand preservatives. Theresultsaresumma:
rizedinTABLE 1.

TABLE 1: Oraganoleptic Evaluation of AloeGel obtained by
VariousExtraction M ethods

Weight Refractive
per ml index at
(g/ml) 30°C

1.0111 1.3425

pHat g
30°C ¢S
(%)

0.641

Extract  Color Taste Odor

(Yowlv)

c1 Colorless MY ogoress
Sour

Sweet
Cc2 Colorless & sour Odorless

Slightly
S1 Colorless sour Odorless  4.08

4.05 0.582

414 11580 1131 1.0072 1.3420

11641 1128 1.0083 1.3420

Thestandardization of aoejuice by determination
of polysaccharides content was done. The major
polysaccharide acemannan present inthealoegel was
estimated sel ectively by Congo red method. A com-
parison of themgjor polysaccharide acemannan present
inaoegd extracted and purified by different methods,
showed variation in percent content of acemannan. The
content obtained by the pectolytic enzyme addition
method was 1.1410 % whilethe extract obtained by
heat treatment was 0.6315 %. The standard sample
showed 1.1545 % of polysaccharide content. The com-
parisonisshownintheFigure2.

14 4

1.2 4

1 4
g
c1T @ S1

Extract

[l
[=s]

% Content (wiv)

[}
bk

=

Figure?2: Polysaccharide Content in Aloe Gel Obtained by
VariousM ethods
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Thestudy a so reved sthat filtration with activated
charcoa and Hyflo supercelR, gave clear appearance
tothegd . Gel wasandyzed by col orimetric method for
estimation of polysaccharide using Congo red as
complexing agent. Theaddition of pectolytic enzyme
‘Pectinase’ yields Aloeveragd with 45% morepolysac-
charide content than gel obtained by smple hegt treat-
ment.

CONCLUSION

Theaoegd obtained by different methods showed
the presence of the mgjor polysaccharide acemannan
inall theextracts. The pectolytic enzyme addition can
be used widely asit gives45% more polysaccharide
content than gel obtained by smplehest treatment. The
sandardized methods of extraction, purification andiso-
lation methods reported can be successfully usedin
nutraceutical and functiona food productsindustry.
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