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Aloe Leaf Handling
and Constituent

Variability

lvan E. Danhot, Ph.D., M.D.

What is the BEST aloe? :
he question, “What is the BEST aloe?* is often
asked. ! answer the query with another question,
“What do you want the aloe product to do?.” The
BEST aloe is one'which contains the constituents
that have the actions and beneiits the (inal product
should conmin and does not contain materials with negative
erfects. o
An aloe leaf contains more than two hundred different
constituents - each of them in relatively small quantities .
The juice contains. on average, more than 99 percent wacer,
thus, all the constituents together amount to less than one
percent. This implies that actions and benefits may be-
brought about by very small amounts of active ingredients.
It also points to the fact that the leaf should be harvested
and processed to assure that the active constituents are
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Figure I. A composite photomicrographic section
through the outer layers of the leafl of dloe barbadmsis
Miller. showing the thick green rind and the outar portion

“the lacunar mesophyil (mucilage).
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present in satisfactory amounts and are not adversaly altered
by the method of preparation .

To answer ourinitial question, the BEST aloe isa
preparation which: maximizes the desired constituents,
minimizes any ingredient with negative effects, maintains
the constituents in amr unaltered and active form, preserves
the actions and benefits, and is present in the fihal product
in 2mounts which, indeed, can bring about the desired
resuit when the product is used as recommended.

Where are the aloe constituents made?

In Figure 1 (below) is a photomicrographic section through
the cuter portion of an aloe leaf. The fnd consists of 15-18
lavers of cells interspersad with chloroplasts (small round
bodies), where the constituents are synthesized, and with
inclusions con@ining calcium axalate and magnesium
lactate crystais.

Figure L A compasite photomicrographic section through
the outer lavers of the lexf of Aloebarhadensis Miller;
showing the thick green rind and the outer portion of the
lacunar mesophyll (mucilage).
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Just beneath the thick preen rind are loczted the
vascular bupdles, As shown in Figure 2, the outer support of
the vascular bundle is provided by the sheath cells. Inside
the vascular bundles are three types of tubular structures:
the xylem (transports water and minerals from roots to leal),
the phloem (transports starches and other synthesized
materials to the roots), and the large pericyclic tubules
(containing the yellow latex or sap which is very high in the
laxative anthraquinones, especially aloin).

Figure 2. The various portions of the tubules of a vascular
bundle are labeied. The pericyclic tubules contain the
lexative agents of the yellow sap or latex. Xylem and
phloem vessels serve in waler and nultrien! Iransport,
respec!ively.

The anthraquinones absord ultra violet rays of the sun
and prevent overneating of the zzntral portion of the aioe
leal, the waler storage orgarn. Note that the pericyclic
portion of the vascular bundle is adherent to the rind. while
the remainder of the vascular bundie protrudes into the
lagunar (large spaces) parenchyma or mesonhyl] which is
very thick and siimy. This providzs a movabie laver between
the more solid inner gel fillet and the stiff outer rind. This
iiouid laver is termed the muciiade,

The innermost 2nd major portion of the jeaf is the
$nanav naran-hema gr meconnvl! constituling the ge! fillet.
This laver hzs more structurai integrity than the shimy

muciiage j2ver.

All of the zarbohyérate (poiysaccharides) and
glycoprolein (enzymes) constituents of the aloe leaf are
made in the thick, green rind. Carbohydrates synthesized in
excess of that needed jor energv metaboiism are transported
to the gel fillet for storage of water and minerals and
carbonydrates.

The carbohydrates are transported by the phloem
vessels to small cellulose-contzining vessels in the gel fillet,
which constitutes most of the puip of the fillet. Water is then
esmotizally attrazted to the carsonydrates serving as the
waler storage organ of the piant

The z2rbohydrates (and small amounts of lipids or f2ts)
consist o.r' cardon, oxypen and hydrogen. These are derived
irom carton dioxide from the air taken into the leaf throug
ne s1omal (pores) at night, and water (Ha0) from the
arzunc. There 1s N0 sunlighl to energize the phclosyntnes:s

o

mechznism tu chenge the COa.inte cardavdrzte. The
entrapped CUa is stered 2s mzis acid. which gives the
internal part of the lcaf an acidic pH of 2bout 4.0. \Vhen the
suniight hits the leal. sonie of the maiic acid can be changed
to the carbohydrate used as fuel by the plant's synthetiz
machinery. Only a portion of the carbohvdrate is used for
energy, the remainder being stored in the mucilage and gel
fillet.

Protein consists of Carbon, Hvdrogen, Oxygen. and
Nitropen, the latter coming from the soil transported in the
xvlem vessels.

How do the constituents vary in the

difierent parts of the leaf? .
In Table | are given percentages.of total solids and water
found in the jour major iractions: rind, latex, mucilage
(lacunar mesophyll), and gel fillet (spongy mesophyll).

TABLE 1
FRACTION TOTAL WATER SPECIFIC
SOLIDS % % GRAVTTY
Rind 12.40 87.60 1342
Yellow Sap & 641 2.59 1.068
Latex
Mucilage 1.24 Qe 7% 1.013
Gel Fillet 0.22 Qg 48 1.0058

Note that the rind contains the greatest amount of toza!
soiids consisting of fibrous xylans and mineral salts. The
vellow sap. contains about half the amount of totai solids of
the rind, largely anthraquinoneas and mineral salts. The
muczilage contains about two and one half times the toz=zl
soiids of the internal ge) {iliet, as the molezules are in
transition from their source of formation in the green ringd
chioroplasts to their storage sites in the gel fillet.

How do various leaf processing methods
afiect these constituents?

Four major processing procedures are commonly in use
in the aloe industry. They include:
(1 Raller Mathad - The leaves are passed through rollers
simiiar 1o an old {ashioned washing machine wringer. The
filiet "pops” out, but more pressure is appiied Lo the
pericyclic tubuies.
2 Leaf Splitter Method - The leaf is forced agzinst a thin
wire, which can be placed varying distances from the
vascular bundles. If the wire is permitted to go too close to
the rind, the material will contain more anthraquinone as
well 2s more of the mucilage. If the wire is permitted o go
cioser to the gel filiet, less anthraquinone will be present,
but aiso iess of the rich mucilage.
i3) Hand-CHatine Mathnd - The rind is removed by nand
using cheese cutlers and large knives. This method ke2ps
the anthraquinone levels low, but the majority of the
mucilage is left on the table top.
{4) Total Leaf Methad - The entire leaf is coarsely chopped
and the rind particies are removed by passing througn
[:liers of various porosities. The anthraguinones are

conlinucs on nax! puac
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cardonvdrates, but alse mueh higher in minz

the other methocs.

TABLE2
METHOD pH ALOIN TOTAL H»0
SOLIDS

Roller 4.30 2 39 2961
: Leaf 424 18 0.42 9935

Splitter -
Hand Fillet 427 6 0.438 9g,32
" WholeLeaf . 4.8 1 1.28 98.62

LU ¥ R -~ -
How do expasure to heat and/or cold
affect the constituents?

The earbohy drate and glvecpr atein constituents of alce
are orone to rapid spoilage. Therefore, preservation methads
must de emrioyed. Several svstems have been davisad 0
preszrve the integrity of the aioe.

Cenenaily, preservative methoeds are classified as (1} cold
_-proceszing/praservation, which employs chemical presar-
vatives: (2) heat processing/preservation and (3} ccmzi-
naticn methods of {1) and (2} above.

(1) Chemical nresercation - Sodium benzoate and potassium
sorbate are commoniy used as prﬂservatives for aloe
nrerarations. In adgition, the parabens and urez derivatives
are of*2n used in aloe ‘or topical applications. Use of suliitzs,
similar to the methods used in the wine industry, are
sometimes 2mploved.

(2) Heat processing/preservation usuaily emploved some
ferm of rapid or slow pasteurization.

12} Comzinatinn methods used Hoth chiemiczal and peas

proganvIlen waricus heat and celd exposuras
6o coastiteent fallerns using the hand-filleting procedure
of processing are shown in Tabie 3.

As the data illustrates. long exposure to heat {conditions
2and 4 compared with 1) produced significant losses in
active constituents, whereas relatively minor changes
oczurred with briel heat exposure (condition 3). Exposure
of leaves to the cold (condition 3) - “stressing the leaves” -
increasad the carpohydrate levels somewhat, but with a
slight decrease in the glycoprotein levels.

What is the BEST Aloe?

Each method of processing has its own advantages and
disadvantages. Excessive expasure to heat does produce
untoward and undesirable changes in leaf constituents.
“Cold-processing” or brief exposure to heat, while associated
with some variations, are satisfactory processes. Roller and
leaf-spiitter processes are associated with somewhat higher
levels of anthraquinones than the hand- f'lleting procedures.
Whole lexf processing results in higher amounts of carbohydmtas
as does the “cold-stressing” of the leaves prior to processing. The
other methods are quite satisfactory with respect to the
levels of carbonydrates shown to have healing properties.

It is important to remember that if 20% of a given
constituent is required for an optimal activity, the use of
80% will not provide significantly greater benefits.

Thus. the type of aloe [eaf constituent desired can be
obtzined by various handling, processing and preserving
systems; the ultimate use determining the best approaches
to be utiiized.

i
i

lvarr £, Danhof, PR.D., M.D. s with North Texas Medical
Associctes in Grand Prarie, Texas.

TABLE 3

TREATMENT pH ALOWN TOTAL WATER LARCE + GLYCO-

(ppm) SOLIDS (%) POLYSAC- PROTEDN++
CHARIDES

1. Hand-filleting 4.27 6 0.48 2932 Present Present
2. Leaves in sun for 3022 Y 0.540 99,46 Markedly reduced  Virtually absent
& hours - .
3. Heat exposure: 424 8 0.45 90354 Siightlyreduced  Slightly reduced
Flash pastuerization
4. Heal exposure: 4.42 8 0.43 96.52 Markedly reduced  Virtually absent
Sloe heat-1 hr. )
5.Cold exposure: 3 4.78 7 0.3 99.44 Increased Slightly reduced

degrees C - 7 davs

+ =shown to have healing properties
++ = shown to have enzymatic properties
a = accumulation of free aspartic and malic acids

b = loss of water from leaf gives spurious increase in total solids

¢ = partially due to watar loss, but also increased
synthesis cf polysaccharides
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Sunburn, conlirucd irum page 3

anthranilates. Aloe ¥era contains saliciylates and
;anthraniline like substances which may have sunscrecn
potential. These substances penetrate the outer skin
covering and bind to the dermal tissue.
Aloe Vera possesses prostaglandin inhibitory properties
and also has several other therapeutic actions. (Table 3)
Experimental and clinical evidence has been presented Lo

show that Aloe has a potential analgesic or anesthetic effect.

1t contains an aspirin like substance as well as high
concentrations of a magnesium which has an anesthetic
property. It has also been shown Lo be an anti-inflammatory
and enhances blood flow.

Wound healing properties have been attributed to
topically applied Aloe Vera. Therefore, the curative
properties of Aloe Vera have scientific foundation. Topical
Aloe Vera not only is an effective preventer of sunbum but
can most effectively reduce the severity of sunburn.
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Table 2: Skin Types and Respanse to Ultravialet Light®

Table 1: Immediate a0d Long-Term Conscquences of
Excessive Exposure to Uliraviolet Light

IMMEDIATE EXrosuRE ;
Pain, blistering, skin peeling, edema: classic sunbum

“Systemic” sunburn or “sun poisoning”

Exacerbation of medical conditions (e.g., discoid lupus,
SLE, herpes simplex, porphyrias, dermatomyositis,
xeroderma pigmentosum, pemphigus, acne vulgaris,
atopic dermatitis, seborrheic dermatitis, rasacea,
erythema multiforme)

. LONG-TERM EXPQSURE
Skin cancer (including basal cell carcinoma, swuamous
cell carcinoma, and malignant meianoma)

Premature aging of skin: solar efastosis (wrinkiing,
_ dryness, atrophy, loss of elasticity) : :

Freckles, telangiectasias, hyper and hypopigmentation
Keratoacanthoma

Dysfunction of the immune system -

* Modified from Roberts

Table 3: Physiologim.! Properties of Alpe Yera

1. It penetrates skin and tissue

2. It anesthetizes the tissue

3. It is bactericidal virucidal and fungicidal

4. It ts anti-inflammatory (anti-prostanoid)

5. It dilates capillaries and increases blood supply

John P. Heggers, Ph.D. is Professor of Surgery and
Microbiology at UTMB

Tvpes / Characteristics Examnles

Recommended Sunscreen

1 Never tan,
always burn easily freckles

Celtic lrish; with blue eyes, red hair, Sor

greater -~

2. Tan sligntly, burn casily

“Fair skinned” individuals; with blond  12-15

hair
3. Always tan gradually and Most Caucasians 810
moderatelv, sometimes burn
4. Alwavs tan well. mimimaliv burn Hispanics. Asians o8
S Rarely burn, an deeply Middle Easteners, Indians (neavily None
nivmented)
6 Deeply pigmented, Blacks == None **

do not bum

* Modified {rom Roberts

**Blacks can bumn or peel with significant exposure and may benelit from sunscreens
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