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Aloe {family Liliaceas) has been used by man for treating various ailments since the earlie
days of recorded history. Today, Aloe barbadensis Miller, commonly called Aloe vera, ha:
become a significant agricultural and consumer product of commerce in the U.S. and arow
the world. However, it 15 only recently that its chemical components and biological and
medicinal properties have been studied.

This article will review some of the benefits of the aloe vera as reported, delineate the
processes to produce the regular aloe gel and the whole leaf aloe, and quantify the
differences berween various components of the two types of end products. It will also proj:
the efficacy differences and discuss quality controls and analytical methods for
differentiating and detecting adulteration,

Health Benefits

Historically, Aloe has been recognized as a purgative and cathartic drug (9,10): one variet
called Curacao aloe, is the dried juice of A. barbadensis. It is now known that the yellow s
that exudes when the leaf is excised contains glycosidic derivatives of anthraquinones suct
as aloin (barbaloin), aloesin, pcoumanc acid, aloe-emodin (probably produced after
oxidation of aloin), etc., which are very bitter in taste, may have long term toxicity
{19,22,23), and change to undesirable pink color with oxidation. Aloe latex is a COMmponen
of the Benjocain Tincchure. More recent application of aloesin is as a sunscreen (1),

More commonly, the inner mucilagenous gel of the aloe leaf is processed into what is knov
as aloe vera gel (also known as aloe vera juice after the addition of water and other bevera
components), even though it is no longer a gel after commercial processing. Aloe vera el

used in beverages, cosmetics, and over-thecounter health medicines for various ailments
(9,17).

Cme of the major uses of aloe has been in the cosmetic industry, primarily as an emollient
and skin conditioner. Aloe is a rich source of simple sugars, amino acids (glutarmic acid an
argimine in particular), lactate salts and organic acids. These components are also known
be the hydrophillic materials that increase the water uptake of cornified tissue (6).

Aloe gel has proven ability to promote the healing of burns and other cutaneous injuries ar
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effective agai.nsr peptic ulcers {4,9). When aloe is processed without the use of cellulase
enzymes and with minimai heat, the end product is known to be a rich source of intact
polysacchandes. The long chain polysaccharides have been demonstrated to exhibit
medicinal properties. Based on a number of published results, it is reported that aloe vera |
three main groups of polysaccharides: Acetylated beta 1-4 mannose (glucomannons), neut
polygalactose, and acidic polygalacturonates (stmilar to pectins, a common component of
fruits and vegetables) (7,8,11,12,13,16,21). The aloe glucomannon is closely related to
cellulose and both carbohydrates are cleaved or digested by the same specific enzyme
cellulase. Therefore, if cellulase was used in the process for slime reduction, chances are t
the polysaccharides are broken down extensively to smaller saccharides, reducing cerain
efficacy of the finished product.

Aloe gel has been shown to be an effective growth promoter and wound healer, both in vit
and in vivo (4). In general, polysaccharides under 12,000 dalons (D, an indication of the
length of the chain) have been reported to help control blood sugar in diabetics.
Polysaccharides with higher than 33,000 D are considered anti-inflammatory (3.5). Those
with higher than 300,000 D, also commercially known as Acemannon or Carrisyn, have be
used for immunomodulatory treatment of feline lukemaa (20).

Processing in General

Recently, instead of separating the inner gel, some manufacturers have started processing
whole leaf aloe, taking care to remove the bitter anthraquinone components from the end
products (2}. The whole leaf was probably developed for ease of processing, saving manu:
labor cost, and for higher efficiency in the recovery of the solids. Above is a general proce
schematic that processors are using for the production of whole leaf aloe gel.

The leaves are generally harvested very early in the morming under cool conditions. For be
resulis, the leaves should be transported to the processing plant and utilized within 6-8 hou
As per CAM cyele of photosynthesis (18) for succulent plants, the malic (appears as E-pe:
during HPLC analysis of a good aloe vera gel) and isocitric acids are at maximum
concentration at this oime, If the leaves are left in the daylight, the acids are broken down 1
provide carbon dioxide for the continuing photosynthesis during the day. Heat and other
processing conditions do not have any effect on malic acid, but the inherent enzymes or
microbial contamination will reduce or remove malic from the systern.

Afier a thorough washing and sanitizing, the leaves are ground through a hammer mill
directly into a heating vat. The viscosity and the sliminess of the ground mass makes it ver
difficult to be pumped around. If the heating is delayed for a long time, the inherent enzym
could also break down the polysaccharides undesirably. Heating, and therefore slime
reduction, can be accomplished with low temperature-long time (LTLT) or high temperatu
short time (HTST} methods or instant heating with microwave or stcam. For ease of
operation, the hot liquid could be recirculated back through the prinder. Long exposure at
high temperatures should be avoided for optimum color and to maintain efficaceous produ
Use of cellulase enzymes is also not necessary if the process is managed properly. At this
stage, the slurry is coarse-filtered through a finisher, screw press or a cloth press. The filie:
slurry is partially cooled and activated charcoal added for decolorization and adsorption o1
the bitter components. The gel is then filtered using a diatomaceous earth filter (D.E.) for
complete clarity. Dead-end microfiltration is also available for charenal filtration without
using the D.E., because the disposal of D.E. is becoming an environmental issue.

The basic difference between the whole leaf aloe and the inner gel (regular aloe) processin
15 that for the inner gel, the leave are manually or machine filleted before further processin
The rind portion wasted from the filleting operation may amount to 40-50 percent of the 1c
leaf in the commercial operation and only about 25-30 percent under careful scraping of tt
rind under laboratory conditions. Some processors also drain the yellow-colored sap from
freshly cut end of the whole leaf before any further processing to improve the decolorizatit
and to recover the latex as a by-product. There is a considerable reduction in both soluble
and total solid concenration when the raw gel material is converted to a decolorized gel,
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