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INTRODUCTION

What makes one Aloe gel different to another? The answer to this question is threefold. Firstly, differences in the Aloe plants from which gel is produced, secondly differences in the production process used to produce the gel and thirdly, differences in marketing used by manufacturers.

In this brochure we compare various sources of Aloe gel i.e. different species of Aloe growing under similar climatic conditions. We compare various production processes currently in use for the manufacturing of Aloe gel and we analyse the existing market and compare our product with those of other manufacturers of Aloe gel.

Organic Aloe (O.A..) produces Aloe gel powder from the species A. ferox situated in the Southern Cape using a spray drying process.

A. FEROX AS SOURCE OF ALOE GEL

The prominent position of ALOE VERA GEL in the world's market-places, invites objective comparison of other species as a source of commercial ALOE GEL. We are familiar with A. ferox in this respect.

A. ferox leaves are harvested from plants growing in their natural environment, where they are climatically suited and therefore healthy. The plants do not require treatment with pesticides, fungicides or fertilisers.

This is a remarkably robust species when compared directly with A. vera cultivated in several places in South Africa. A. ferox has much larger and stouter leaves, and is armed with much more formidable thorns. Unlike A. vera, it grows on a stem which may become 2-3 metres (6-10 feet) tall. Repeated harvesting of the lower, more mature leaves (which contain higher concentrations of all constituents), increases the vigour of the plant's growth. When the rosette of leaves grows to a height where harvesting by hand becomes difficult, the whole crown may be cut off and placed in the soil, where it commences growth again.

On cut section, A. vera has a much softer and more translucent inner structure; the gel is notably more mucinous and tends to froth when minced. Juice expressed from whole leaves of A. ferox and A. vera were compared for their gel concentrations by precipitation with acetone and centrifugation. Demonstrable gel in A. ferox was consistently greater in volume than that obtained from A. vera, and was recovered as a homogenous, white cream. See figure 1.

[image: image1.wmf]
Figure 1:* 

The two test tubes on the left show the gel precipitated from A. ferox leaf while the other two test tubes on the right show the gel precipitated from A. vera leaf both harvested at Kirstenbosch Botanic Gardens, Cape Town.

Simple evaporation or freeze drying of the precipitates (or, of untreated natural juices) gives significantly greater mass of dry matter in the case of A. ferox. This proves that the popular use of 200:1 (based on 0,5% solid in aloe juice) as a reference standard is scientifically meaningless.

* All illustrations in this brochure are computer graphic reproductions of photographed experimental results.

A. FEROX AS SOURCE OF BITTER ALOE

According to both the British as well as the USA Pharmacopoea, Cape Aloes (A. ferox bitter crystals) contain less of the active purgative constituent Aloin, or Barbaloin, than do Barbadensis Aloe (A. vera). Extensive field studies by McCarthy showed that concentrations of Aloin in A. ferox bitter varies remarkably from geographic region to region within South Africa. We have confirmed this and have found the highest levels in the Mossel Bay / Albertinia / Riversdale region, with values 20% - 28% being considerably higher
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than the figures quoted in the Pharmacopoeas.

The cut leaf of cultivated A. ferox produces approximately 20 times more bitter sap, weight for weight, than does A. vera plants growing beside it. Since A. ferox leaves are much thicker and wider, the total yield of bitter sap per leaf is even greater .

Similarly, the concentration of amino acids in aloes varies from specie to specie:

FEATURE

Total Concentration

of amino acids

No. of various amino acids

A. vera

KIRSTENBOSCH

BOTANIC GARDEN

JAN '87
19.1748

nMol/mg dry mass
37

JAN'87

A. ferox

KIRSTENBOSCH

BOTANIC GARDEN

JAN '87
30.1004

nMol/mg dry mass

34

JAN'87

      A. vera Full Leaf         A. ferox Full Leaf
Glutamic acid 


4.70 

     2.8
Asparagine 


3.29

   14.47

Aspartic Acid


1.75

    1.41

Ethanolamine


1.54

    0.64

Serine



1.27

    1.69

Ureum



1.06

    0.45

Glycine



0.95

    1.25

Alanine



0.91

    1.04

Glutamine


0.83

    3.82

Phosfoserine


0.74

    0.67

Valine



0.36

    0.56

Threonine


0.33

    0.90

Proline



0.25

    0.46

Lysine



0.18

    0.08

Arginine



0.12

    0.05

UNKNOWN


0.12

    0.07

UNKNOWN


0.10

Leucine 



00.9

    0.12

 Phenylalanine


0.08 

    0.07 

 Isoleucine


0.07

    0.12

 Tyrosine



0.06

    0.05

 3 - Alanine


0.06

    0.03

 UNKNOWN


0.04

    0.06

 UNKNOWN


0.04

 Cystime



0.04

    0.01

Anserine



0.03

    0.03

Citrulline



0.03

0.0003

Histidine



0.03

    0.02

UNKNOWN 


0.02 

    0.02

Ornothine



0.02

Methionine


0.02

    0.07

UNKNOWN 


0.02

    0.02

UNKNOWN


0.01

    0.02

4 Amino buteric


0.01

    0.04

UNKNOWN


0.004

    0.01

1 Methylhistidine


0.0008

0.0004

Tryptophane





19.1748

30.1004
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A. ferox gel is currently produced in a modern factory which is situated in the centre of the natural habitat of A. ferox. Transport, and therefore preservation during storage. is minimal compared to the situation in overseas plantations far removed from factories. Production and quality of the product is monitored continually and scientifically. Analyses have been carried out by the Bureau of Standards, laboratories of the Council for Scientific and lndustrial Research, scientists from the National Botanic Gardens of South Africa, more recently, Swift Micro Labs, The Rand Afrikaans University and the Pretoria Technikon, as well as in the laboratory of the processing factory. Every indication to date is that the ALOE GEL POWDER and LIQUID ALOE GEL produced from the Cape Aloe, A. ferox, is in every way equal and mostly better than equivalent imported products labelled ALOE VERA GEL.

A. ferox gel derivatives have been incorporated into several lines of cosmetics which are all considered to be of superior quality and hence are becoming increasingly popular.

EXTRACTION PROCESSES

Dr. Leung describes current extraction processes :

"Aloe vera gels are processed by a basic method: filleting of the fresh aloe vera leaves by hand or machine to remove the centers, which are then subjected to such processes as pulping, homogenizing, filtering, heating and chemical or solvent treatment. To produce single-strength gel the liquified or homogenized gel usually is filtered, heated or pasteurized, then treated ('preserved' and 'stabilized') with antimicrobial agents, anti-oxidants, and acidulants to retard color change and microbial growth. As has been indicated above, the resulting product is usually water-clear (and water-thin), and bears no resemblance to the original gel and with little evidence that it still retains the active ingredient. To make it look like the original gel, some manufacturers even add gums to impart viscosity. Single strength gel also is produced from gel concentrates by dilution or reconstitution with water...

Powdered aloe vera concentrates, currently produced by spray-drying, freeze-drying, and solvent precipitation (after initial evaporation), contain diluents, referred to in the trade as carriers, stabilizers, preservatives, etc. These diluents are incorporated for easy handling, storage, or for other puposes. Most gel concentrates are claimed to be 200 times more concentrated than the original gel."

OUR EXTRACTION PROCESS

Fresh leaves, from plants which have grown in their natural and historic habitat are tapped of virtually all their contents of the bitter fraction and then delivered to the factory. As the factory is situated in the centre of the most prolific aloe region long distance transport and refrigeration of the leaves is not necessary.
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Tapped leaves are delivered to the factory. The leaves are milled, pulped and pressed. The juice is immediately clarified by high speed centrifugation. Thereafter it is filtered under pressure, resulting in a clear dark to golden yellow liquid. This clear golden yellow liquid which contains the remains of the bitter fraction and the gel itself is pumped into stainless steel tanks and in a continuous process using only stainless steel is activated by self-sterili- sing organic solvents to precipitate the gel which is then washed free from the bitter fraction and then separated by high speed centrifugation.

The wet gel is spray-dried to a fine consistency with minimal residual moisture. To this genuine aloe gel powder is added a special carrier, so that our product conforms with the aloe gel powders sold by other major suppliers.

The final product is packed in airtight containers and then sterilised by the minimum dose of gamma irradiation (8 k Grey) and microbiologically controlled for sterility.

AN INVESTIGATION INTO ALLEGED SHORTCOMINGS IN THE EXISTING

MARKET

If one traces the history of aloe derivatives a fair number of falsehoods are uncovered. Well known examples are the labelling of salicylate (aspirin) containing powder as pain curing ALOE VERA GEL and the common antacid magnesium lactate being marketed as ALOE VERA for the treatment of gastric ulcers. Less obviously fraudulent claims, in our experience, are the preparations sold as ALOE GEL FORTE and ALOE GEL CONCENTRATE, which contain hardly any demonstrable precipitable aloe carbohydrates at all. There are ample instances of cosmetic manufacturers advertising their products as containing ALOE VERA when the concentration of any aloe-derived ingredient is absent or minimal.

It has been pointed out that at a time when nearly all the aloe plantations in Texas and Mexico were destroyed by frost and required several years to be recultivated, the sale of aloe derivatives to the cosmetic industry continued to rise steadily with no rise in the price of commodities; circumstantial evidence that additives and/or substitutes were marketed.

Unfortunately indications of less than honest dealing continue to this day. As Albert Leung states in his 1985 articles, "Aloe Vera Update: A New Form Questions Integrity of Old".

"No assurance is provided that any of the commercially available aloe vera gel products contain any active ingredients at all, the feeling among their chemists being that they will wait for gels with consistent qualities that will yield consistent positive results.

All this suggests that current aloe gel concentrates on the market leave much to be desired, either because of adulteration, mislabelling, or because they contain 

[image: image2.png]



[image: image3.png]



[image: image4.png]



decomposed aloe gel. Ideally, an aloe vera gel or concentrate should retain all or most of the active components present in the fresh gel but is prevented from doing so by usually destructive processing methods.

Although most of the powdered gels described above are sold as 200 x concentrates, few if any are in fact that strength … especially when one considers the usual selling price ( approx $242 per kg) often is less than the cost of the raw materials alone. To illustrate the point, it takes two to three pounds of aloe vera leaves to produce a pound of gel fillets. To produce one pound of 200 x strength aloe vera powder, theoretically 200 pounds of fillets containing 0.5 % solids are needed {which in turn converts to 500 pounds of aloe leaves). At an average cost of 12 cents per pound in the U.S. {FOB the aloe fields), the aloe leaves alone figure to cost $60. To fillet 500 pounds of leaves, it would take an experienced worker six hours or more, at a cost of at least $24. Total cost up to this point already is more than $84 per pound for a processor close to the aloe fields. For far away processors, freight costs of leaves could help push material / labour costs alone over the $125 per pound mark. Thus it would seem obvious that most 200 x strength powdered gel concentrates currently offered are not what they claim to be."

From the above articles it is obvious that Dr Leung's concern about the quality and effectiveness of Aloe products stems from two separate issues namely: the formulation of the final product and the effect of production processes used by manufacturers. We shall deal with both issues separately .

THE FORMULATION OF THE FINAL

PRODUCT
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Our attitude in the light of Dr Leung's well substantiated claims is that every major producer of Aloe Gel is capable of producing a pure and stable ALOE GEL POWDER. Whether one powder is superior to another would, we believe,  be very

difficult to prove scientifically or otherwise. These powders would obviously not be identical because of a number of factors e.g. species, climate, production processes etc. However, their overall effectiveness would be very similar. What should concern the customer is the ratio of genuine ALOE GEL POWDER to carrier in the final product. Or, as stated by a major supplier in their brochure:

"The strength, potency and effectiveness of aloe vera products is best measured by analysing for polysaccharide content."
With this attitude in mind an investigation into the polysaccharide content of certain products was undertaken. A simple test is available to check the polysaccharide content or, to put it another way, the amount of GENUINE ALOE GEL POWDER in ALOE GEL POWDER (200:1):

The test is as follows: several organic liquids in sufficient concentration precipitate aloe polysaccharides from solution or colloidal suspension. If "natural gel" were to be reconstituted this would be done by adding deionised or distilled water 200 times the weight of the powder. Place 3 ml of the reconstituted liquid gel in a 15 ml graduated centrifuge tube. Add to this 9 ml of acetone (or ethanol or methanol), shake and leave to stand for a few hours. The precipitate is then centrifuged and meas- ured. The estimated volume of this precipitated "wet" gel is then muItiplied by 33 to give a percentage for the undiluted natural gel (1 :1 ). This simple test is reliable.

This test was used to compare the polysaccharide content of various powders, obtained from the USA, with our own product. As a standard we took a brand of ALOE GEL POWDER (200:1) which is extensively advertised world-wide and supported by detailed promotional literature. This is cited in our Studies as Reference Powder no 1 (Ref. Powder 1 ). Three additional Aloe Gel Powders were used from time to time and are cited as Ref. Powder 2 to Ref. Powder 4. The results were very revealing as figure 2 shows.

Figure 2:

The amount of polysaccharide precipitated can be clearly seen in the bottom of the centrifuge tubes. On the right is the standard (Ref. powder 1), next to it is an early batch of pure (O.A.A.) ALOE GEL POWDER, next to that is Ref. Powder 4,  and the last (leftmost tube) is a different batch of pure (O.A.A.) powder. Both batches of (O.A.A.) powder contain no carrier at all.

(O.A..) -  Page 5
It was decided by our experts to add that amount of carrier to pure (O.A.) ALOE GEL POWDER which would allow our end product to compare favourably with the standard (Ref. powder 1) but at the same time would ensure that we have more genuine/pure ALOE GEL POWDER in the final product than any other product contains. This development is clearly visible in the following figure where this simple test was used again. (See figure 3 below)
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Figure 3:
The standard Ref. Powder 4 can be seen to contain less than half the amount of genuine ALOE GEL contained in standard Ref . Powder 1 and (O.A.A.) powder (pools 1 ,2 and 3). The pure pool on the right is the amount of polysaccharide precipitated from a 1:200 reconstitution when no carrier has been added to (O.A.A.) ALOE GEL.

Another episode worth mentioning occurred when we offered ALOE GEL NATURAL (1:1) to a local company which formulates under licence from the USA. The sample we supplied to them contained genuine aloe gel and a carrier in the ratio we had established as being customary in the trade .

The sample was rejected on the basis that it was not "100% pure aloe vera" as we had specified. Thinking that we had misjudged the standard formulation we had discovered in the existing market, we accordingly obtained a sample of the ALOE POWDER (200:1) used by them (which we understand came from the same supplier as Ref. powder 3). Acetone precipitation revealed that the polysaccharide con- tent of a 1:1 Liquid Gel made from the imported powder was a third of that contained in our ALOE GEL (1:1). We went further and had our gel matched against their gel by an independent research analyst and received confirmation that ALOE GEL NATURAL (1:1) contained three times more genuine aloe gel than the equivalent based on the imported powder.
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To sum up at this stage:

Solvent precipitated polysaccharide content gives a direct indication of the proportion of aloe derivative products, in the absence of adulteration.
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A simple test is available to accurately establish polysaccharide content in aloe products.

Results of this test show the ratio of carrier to genuine aloe gel to be at best, approximately 5,6 to 1 (i.e. 85% carrier to 15% genuine aloe gel powder) in products obtained from major producers in the USA.

Our factory has decided to conform to this practice but, at the same time, ensure that our product contains more genuine aloe gel powder than any other product currently on the market.

We are convinced that the (O.A.) ALOE GEL POWDER (200:1) can be used with impunity in any formulation which stipulates any of the better known products in the world. We are convinced that it provides the greater content of genuine aloe gel powder of all the products available commercially.

In the event of the customer wanting to introduce more genuine aloe gel into their formulation or into the powder used by them, they merely have to contact us and specify their requirements.

THE EFFECT OF PRODUCTION PROCESSES

Having insufficient details with regard to production processes used by our competitors, we can only comment on those used by our factory .

To produce the powder used in our final product i.e. (O.A.) ALOE GEL POWDER (200:1) our factory uses a spray drying technique. Leung's reference (1985) to "destructive production processes" led us to question whether our products might have lost some or all of its important qualities. Therefore we decided to give an independent research organisation, ACKERMAN LABORATORIES, instructions to investigate various qualities of our ALOE GEL POWDER (200:1). The first of the results obtained by sophisticated pharmacological testing have now come to hand and can be summarised as follows:

1.
"The ALOE GEL POWDER reconstituted as a 100% ALOE GEL has a quick vasodilating effect on the skin".

2. 
"The ALOE GEL POWDER forms a physical / chemical or physiological barrier against the detrimental affects of SLS (Sodiumlauryl Sulphate), a well recognised skin irritant."

We also had the (O.A.A.) ALOE GEL POWDER analysed for amino acids and managed to trace a similar investigation of Aloe vera leaves in 1978. The levels of those amino acids which remain after processing our powder compare favourably with their levels in dry A. vera leaf. At least some biologically important tissue building protein materials are retained in the product.

AMINO ACIDS IN

ALOE LEAVES

(Waller , et.al.

Proc. Okla. Acad.

Sci: 58:69-76,1978)

LEVEL IN LEAVES

(u mole/100g.)
ASPARAGINE GLUTAMINE PROLINE

GLYCINE LEUCINE

LYSINE HISTIDINE FOSFOSERINE ORNITINE UNKNOWN OTHERS

344  141      29 67 53 53 15

1749

2451

AMINO ACID IN

(O.A.A.) ALOE GEL

POWDER, 1987

KlRSTENBOSCH

GARDENS

LEVEL IN  (O.A.A.) ALOE

GEL POWDER

(u mole/100 g.)

317 91 220 69 157 325 13 792 11 213

2208

As far as we can ascertain, our production process is no more deleterious than any other production process, we are satisfied and all our customers confirm that the ALOE GEL POWDER produced by the factory performs as well if not better than any of the powders sold by major suppliers.
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COMPARISON OF (O.A.) ALOE GEL POWDER TO OTHER COMMERCIAL ALOE PRODUCTS

Since we have done our best to produce a powder which competes favourably with the more important brands in the world marketplace, we have matched our product against those with the best-known brand names which are exported from the USA.

Standard/Ref. Powder 1
We used a sample of this commercially imported ALOE GEL POWDER (1:200) as the standard whereby we were to measure the (O.A.A.) ALOE GEL POWDER. Our powder compares in every way favourably with this powder (see table below) and has less carrier added to it.

Ref. Powder 1  Specifications

Supplied

Appearance

Consistency

Colour

Odour

Moisture

Taste

Borntraeger reaction Emodin

Aloe leaf fibres

S.G. (0.5% Soln)

Total microbial count Pathogenic bacteria

pH (0,5% Soln)

Acid insoluble ash 

Water insoluble matter

Ref. Powder 2
Powder Off-white Odourless

Bland

    Negative  Negative

None    1.002 -1.015

<1000/g None

4.5- 7.5 

Max 0.6

Max. 0.050%

Fine powder

Homogenous powder

Off-white to white

Nil

1.1 -3.6%

Bland

Negative

None

1.0013- 1.0019

Nil

Absent

4.5 - 5.5

3.7%

Max 0.066%

Because its specification refers to optical density, polysaccharide content and metal content, we went to the trouble of having ours analysed and record the results as follows:

Optical Density** 

    Reconstituted

   0,10% max

97,8% T; 0,038A

Polysaccharide content 

   Reconstituted

1200 mg/l min.

   5000 mg/l

Total Heavy Metal

(inc. non-toxic iron) 
   < 40ppm


  > 10ppm

Iron


   < 30ppm


     0,2ppm

Arsenic


   < 0.1ppm

     2,0ppm

Lead


   < 0.1ppm

     0,1ppm

Copper


   < 0.1ppm

  > 0,1ppm

Cadmium


   < 0,1ppm

     1,0ppm

Tin


   < 0.1ppm

  > 0,1ppm

Selenium


   < 0.1ppm

     2,0ppm

Chromium


   < 0.1ppm

     0,1ppm

Ref. Powder 2 Specifications

Supplied

**  Insufficient test details were provided in the USA specification which led to some confusion. We have been unable to ascertain by what method or calculation a reading of 0, 1% may be obtained. Results are thus given as direct readings expressed either as % Transmittance or Absorbence using a uv/vis spectrophotometer set at a wavelength of 570 nm.
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The test prescribed by this manufacturer i.e. reduction of blue copper sulphate to orange/red copper oxide for polysaccharide content does not, as far as we have been able to ascertain, test for polysaccharides but is in fact a test for simple reducing sugars, e.g. glucose, fructose and lactose, and as such is the basis of testing for sugar in potentially diabetic urine. The basic test for polysaccharides is Molisch's test in which 1-naphthol reacts to produce a purple colour .

According to our research, it would appear that Malto-Dextrine, Fructose, Glucose and/or Lactose are used commercially as carriers of aloe polysaccharides. We believe that the recommended test is misleading and is more the measure of the carrier than the polysaccharide content. We do, however , agree with their claim that 'the true strength potency and effectiveness of Aloe gel products is best measured by analysing for polysaccharide content." We believe that a simple acetone precipitation test which we recommend on page 5 is better suited to test semi-quantitatively for polysaccharide content than the one suggested by these manufacturers.

Ref. Powder 3
In order to have (O.A.) ALOE GEL compared with ALOE GEL 200:1 from a third exporting manufacturer we did a simple acetone precipitation test based on reconstituted liquid gels prepared from the two samples and proved that the precipitable gel was three times more in (O.A.) ALOE GEL POWDER than in the imported powder. We had the same test done by an independent laboratory which confirmed that the polysaccharide content in the (O.A.) ALOE GEL POWDER was three times higher.

All we can say in comparing these two products is that when tested by our simple test, it was apparent that our powder had more precipitable solid gel when tested in the form of reconstituted liquid aloe gel.

The following is a list of the major manufacturers whose products are exported of which we are aware:

1.

2.

3.

MADIS

Dr Madis Laboratories Inc

Corporate Head Quarters

Madis Building

South Hackensack

NEW JERSEY 07606 USA

Tel: 201-440-5000.

ALOE VERA

Vera Products Inc

601 West Jackson

Harlingen

TEXAS 78550

Tel: 512-428-6712.

ALOE LABORATORIES OF TEXAS

 RT1

Box 161

Lyford

TEXAS 78569

Tel: 512-262-4283.
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4.

5.

TERRY CORPORATION 

3270 Paneda Avenue

Melbourne

FLORIDA 32935

Tel: 305-259-1630.

FLORIDA FOOD PRODUCTS INC 

P O Box 1300

Eustis

FLORIDA 32727-1300

West Highway 44

Tel: 904-357-4141.

CONCLUSION

In conclusion, we recommend that the customer and/or ultimate user ought to actively seek satisfaction that powder purchased by him has aloe gel in it in the form of aloe polysaccharides. Their presence strongly suggests, as far as we are concerned, genuine aloe gel. Their absence precludes the presence of cosmetically beneficial aloe derivatives.

The gist of Albert Leung's article: "Aloe Vera Update: A new Form Questions Integrity of Old" must in some sense serve as a warning to the purchaser to ascertain how much genuine aloe gel powder is present in the commodity purchased by him. Until such time as there is a specific test which can identify positively the active ingredient, demonstration of precipitable mucopolysaccharide offers the only guarantee that active ingredients are present.

Leung (1977) points out that… "it is commonly believed that the moisturizing, emollient and healing properties of aloe gel are due to the polysaccharides present... It is probable that the gel's beneficial properties are not due to the polysaccharide alone, but rather from a synergistic effect of these compounds with other substances present in the gel."

We are continuing our research programme and will keep all our customers informed as to the results of the research done, and agree with the researchers to date that until the active ingredient can be positively identified, the best hedge against any failure is to make sure that genuine aloe gel is present in the powder purchased.

Our aloe gel when tested against other products on the market has consistently proved:-

To contain a higher percentage of precipitable aloe polysaccharides

and presumably

To contain more genuine aloe gel in it than any other commercially on the market at this stage.
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