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Authenticating Aloe Raw Materials

• 1979 The commercial aloe market begins

• Competition on price leads to adulteration/dilution

• Adulteration prompts legitimate suppliers to form IASC

• Gene Hale, a former Aloecorp Rep takes lead IASC role

• IASC funds research for aloe authentication

• Yin-Tung Wang, Ph. D. at Texas A&M analyzes aloe from

four Aloe vera growers

A Brief History
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Authenticating Aloe Raw Materials

Dr. Wang’s Research

• Analyzed aloe leaves from four suppliers for two years

• Size of leaf varied with age

• pH varied – average 4.5

• Total soluble solids varied by season 

• Inorganics – Ca, Mg, Na, K varies with rainfall (excellent 

source of minerals for health), (ash content)

• Malic acid (E peak) significant for identification (but not alone)

• Decrease in malic acid + rise in lactic acid = contamination
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Authenticating Aloe Raw Materials

Dr. Wang’s Research

Summary

Malic acid is a good marker on HPLC to help authenticate 

Aloe vera but is variable so specific values can not be 

assigned.  However, low malic acid in the presence of 

elevated lactic acid indicates microbial growth has 

occurred.  And, malic acid alone is not sufficient for 

authentication.  Authentication must also include pH, 

solids and minerals.
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Authenticating Aloe Raw Materials

The IASC Certification Standards

Aloe vera Gel

• pH 3.5 - 4.7

• Solids 0.46 - 1.31%

• Calcium mg/L 98.2 - 448 mg/L

• Magnesium mg/L 23.4 - 118 mg/L

• Malic acid mg/L 817.8 - 3427.8 mg/L
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Authenticating Aloe Raw Materials

The IASC Certification Standards

Aloe vera Whole Leaf

• pH 3.5 - 4.7

• Solids 0.95 - 2.0%

• Calcium mg/L 448 - 1020 mg/L

• Magnesium mg/L 33 - 230 mg/L

• Malic acid mg/L 2780 - 10670 mg/L
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Authenticating Aloe Raw Materials

Adulteration

• Early research focused on polysaccharide (PS) bioactivity

• Polysaccharides modified by cellulase treatment used 

to reduce viscosity in manufacturing

• Uncontrolled cellulase treatment produces over-

processed, diminished bioactivity, low total PS Aloe vera

• Maltodextrin is a cheap source of polysaccharide

• Dr. Bernd Diehl reports on NMR identification of 

authentic aloe acetylated polysaccharides

* Aloe PS are unique since each mannose is acetylated
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Authenticating Aloe Raw Materials

Analytical Methods: Polysaccharides

• Methanol Precipitable Solids

Not quantitative for polysaccharides (PS)

• HPLC Size Exclusion Chromatography (SEC)

Quantitative for PS, Not selective for acetylated PS

• NMR

Quantitative for acetylated aloe polysaccharides

*SEC & NMR are dependent on expertise

*We use SEC to Quantitate, Authentication is unnecessary
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Authenticating Aloe Raw Materials

IASC

• pH 

• Solids 

• Calcium 

• Magnesium 

• Malic acid 

Certification Standards

Aloecorp

• IASC Standards

• ACTIVE-ALOE® 10%/wt

• Polysaccharide MW Dist.

• Bioactivity
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Bioactivity: Beyond Authentication

What is aloe & how does it work?

• Polysaccharides

• Glycoproteins

• Monosugars

• Enzymes

• Small MW carbohydrates

• Inorganic minerals

• Amino acids

• Vitamins

What is the Mechanism of Action?

AUTHENTICATION DOES NOT GUARANTEE

BIOLOGICAL ACTIVITY!
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Bioactivity: Beyond Authentication

Where is the Proof?

The Path to Understanding

Anecdotal Evidence

Controlled 

Preliminary Studies

Large Scale Animal Study

(Statistically significant)

Toxicology

Mechanism of Action

Phase I, II, III Human Clinicals

Composition

One Physiological Effect

Preliminary Human Clinical
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Bioactivity: Beyond Authentication

One Physiological Effect
• Large Scale Animal Study $5,000 - $10,000

• Toxicology $1,000 - $10,000

• Mechanism of Action $10,000 - $100,000 + + 

• Composition $3,000 - $5,000

• Preliminary Human Clinical $5,000 - $15,000 +

• Phase I & II Human Clinical $50,000 - $75,000

Total: 74,000 – 215,000 

The Monetary Perspective
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Bioactivity: Beyond Authentication

Effect of Aloe vera Preparations on the Human Bioavailability 

of Vitamins C and E

J. Vinson, University of Scranton, Scranton, PA

Funded by the IASC for ~ $15,000

Focused and Simple Preliminary Human Clinical

Example

Mechanism of Action Unknown
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Interpreting Scientific Research

Bioactivity: Beyond Authentication

Source – Herbarium? Native? Whole leaf? Gel? Extract?

Laboratory Processed?  From Manufacturer?!

In vitro – Specific enzymatic or chemical reaction   

(mechanism of action)

Cell Culture – Not a living system – Required step

Animal Studies – Not human – Required step

Human Clinical – Expensive – Well Planned & Large

* Treatment with pure aloe, matrix, cocktail?
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Bioactivity: Beyond Authentication

Intermission Summary

Preliminary research on the therapeutic effects of aloe creates a 

commercial market for Aloe vera, initially as an additive in the 

cosmetic industry.  

Some unscrupulous suppliers dilute and adulterate raw materials 

which prompts honest suppliers to support the formation of the IASC 

and efforts to develop certifications standards.

A minimal set of certification standards are established but these 

standards are not adequate to positively authenticate and do not 

guarantee biological activity.

Credible research on aloe is accumulating and expanding, but the 

human clinicals we need are expensive and rare.   

How do we interpret current research and how does it help us?
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Bioactivity: Beyond Authentication

Human Clinical Trials: Topical

Fulton JE. The stimulation of postdermabrasion wound healing with stabilized 

aloe vera gel-polyethylene oxide dressing. J Dermatol Surg Oncol 1990

Fulton (1990) documented the effects of two different dressings for wound-

healing on full-faced dermabrasion patients suffering from acne vulgaris.  One 

side of the face was treated with standard polyethylene oxide gel while the other 

side was treated with a dressing saturated with Aloe vera.  After 48 hours with 

the Aloe vera dressing, intense vasoconstriction and a reduction in edema was 

noted; less exudate and crusting were evident by the fourth day.  By the fifth day, 

reepithelialization was complete to 90% on the aloe side compared with 40 –

50% on the control side.  Overall, wound healing was approximately 72 hours 

faster on the aloe side.

Wound Healing
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Bioactivity: Beyond Authentication

Human Clinical Trials: Topical

Syed TA, Ahmad SA, Holt AH, et al. Management of psoriasis with Aloe vera 

extract in a hydrophilic cream: a placebo-controlled, double-blind study. Trop Med 

Int Health 1996

Syed et al randomized 60 patients with mild to moderate chronic 

psoriasis to receive either an Aloe vera or placebo cream.  The cream 

was self-applied three times per day for four weeks.  Patients were 

subsequently followed for 12 months.  The cure rate in the Aloe vera

was 83% and only 7% in the placebo group.  This inter-group difference 

was statistically significant (P<0.001).  The cream was well tolerated.  

The authors stated that, even after the follow-up period and there were 

no relapses.

Psoriasis
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Bioactivity: Beyond Authentication

Human Clinical Trials: Topical

Syed TA, Cheema KM, Ashfaq A, Holt AH. Aloe vera extract 0.5% in a hydrophilic cream 

versus Aloe vera gel for the management of genital herpes in males.  A placebo-controlled, 

double-blind, comparative study. J Eur Acad Dermatol Venereol 1996

Syed et al conducted two trials on the efficacy of Aloe vera for treatment of 

genital herpes in men.  In the first study they randomized 120 men into three 

groups.  Each patient applied either 0.5% Aloe vera in a hydrophilic cream, aloe 

vera gel, or placebo three times daily for two weeks.  Aloe vera cream showed 

shorter mean duration of healing than Aloe vera gel and placebo (4.8 days 

versus 7.0 and 14.0 days, respectively).  The numbers of cured patients were 

70%, 45%, and 7.5%, respectively (P<0.02).   The second study included 60 

men who were randomized into two groups comparing the 0.5% Aloe vera in a 

hydrophilic cream and placebo.  The results were comparable with the first trial.

Wound Healing: Anti-viral?
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Bioactivity: Beyond Authentication

Human Clinical Trials: Oral

Nassiff HA, Fajardo F, Velez F.  Effect of aloe on hyperlipemia in patients 

refractory to the diet. Rev Cuba Med Gen Integr 1993

Nassiff et al conducted a controlled clinical trial on 60 patients with 

hyperlipemia who previously had not responded to dietary 

interventions.  Patients received either 10 ml or 20 ml Aloe vera or 

placebo daily over a period of 12 weeks.  Blood lipid levels were 

measured before treatment and after four, eight, and 12 weeks.  Total 

serum cholesterol decreased by 15.4% and 15.5%, triglycerides by 

25.2% and 31.9%, low density lipoprotein (LDL) by 18.9% and 18.2% 

respectively in the two groups receiving Aloe vera.  

Anti-Cholesterol



Aloecorp
“Buy with Confidence.  We Set The Standard of Bio-Activity in Aloe – Worldwide”

Bioactivity: Beyond Authentication

Human Clinical Trials: Oral

Yongchaiyudha S, et al. Antidiabetic activity of Aloe vera juice. I. Clinical trial in 

new cases of diabetes mellitus. Phytomedicine 1996

Yongchaiyudha et al divided 72 diabetic women without drug therapy into two 

groups.  They received one tablespoon of Aloe vera gel or placebo for 42 days.  

Blood glucose levels subsequently decreased from 250 mg to 141 mg (44%) in 

the experimental group, while controls showed no significant changes.  In 

addition, cholesterol, serum triglycerides, weight, and appetite were monitored.  

With the exception of triglyceride levels, which fell significantly in the actively 

treated group (220 mg to 123 mg, 44%; no change in controls), these variables 

remained unaltered in both groups.  The same research team investigated the 

effects of Aloe vera gel in combination with a standard oral antidiabetic therapy 

and found similar decreases in blood glucose and serum triglyceride levels as 

described in the first trial.

Antidiabetic
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Bioactivity: Beyond Authentication

Human Clinical Trials: Oral

Vinson J, Kharrat HA, Andreoli L.  Effect of Aloe vera preparations on the human 

bioavailability of vitamins C and E. IASC abstract

Vinson et al reported on the bioavailability of water and fat soluble vitamins in 

human blood serum when taken with or without Aloe vera.  After an overnight 

fast, subjects consumed 500 mg of vitamin C or 400 mg of vitamin E with or 

without 2 ounces (29.6 ml) of water (control) Aloe vera gel or whole leaf aloe.  

Results show a 204% increase in bioavailability of vitamin C taken with Aloe vera

gel and a 20% decrease when taken with whole leaf aloe.  Vitamin E absorption 

increased 269% with Aloe vera gel and 98% with whole leaf aloe.  Bioavailability 

in blood serum was significantly increased for both water and fat soluble vitamins 

when taken with Aloe vera gel.  No other matrix has been shown to increase 

both water and fat soluble vitamins bioavailability.

Increased Bioavailability
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Bioactivity: Beyond Authentication

Animal Studies: Their Purpose and Value

Beong Ou Lim, Ryo Won Choue, Jong Dai Kim, Byung Pal Yu, et al.  Efficacy of 

Dietary Aloe vera Supplementation on Hepatic Cholesterol and Oxidative Status in 

Aged Rats.  Food Science 2003

Beong et al evaluated the anti-oxidative and hypocholesterol effects of Aloe 

vera fed rats.  Male specific pathogen-free Fischer 344 rats were randomized in 

four groups to receive rat chow formulated with Aloe vera gel, whole leaf (1% 

by weight) or whole leaf in drinking water (0.02% by weight).  The fourth group 

was fed a diet without Aloe vera. Aloe vera fed animals showed a decrease in 

lipid peroxidation (-34%), enhanced superoxide dismutase (SOD) (+31% gel), 

(+54% WL) and catalase activity (+50% gel), (+58%WL) compared with control.  

The study also reported 30% lower cholesterol levels in the Aloe vera fed 

groups compared with control.  Animals receiving Aloe vera in drinking water 

also had decreased lipid peroxidation (42%), catalase was unchanged and 

SOD was enhanced by (33%).  * Aloecorp aloe was used in this study.

Antioxidant and Hypocholesterol
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Bioactivity: Beyond Authentication

Animal Studies: Their Purpose and Value

Singh RP, Dhanalakshmi S, Rao AR. Chemomodulatory action of Aloe vera on 

the profiles of enzymes associated with carcinogen metabolism and antioxidant 

status regulation in mice. Phytomedicine 2000

Singh et al evaluated the Phase I and Phase II drug metabolizing and 

antioxidative effects of Aloe vera in the diet of mice.  Random-bred Swiss albino 

male mice were randomized in four groups and fed 30 ul or 60 ul of Aloe vera gel 

daily by gavage, fed a diet containing 0.75% BHA (a known antioxidant 

compound as positive control) or a normal diet with no supplements (negative 

control).  Results show that Aloe vera significantly enhanced Phase II and 

antioxidant enzymes and protection against prooxidant-induced membrane and 

cellular damage, supporting the detoxification of reactive metabolites, including 

chemical carcinogens and drugs.

Antioxidant & Anticarcinogenic
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Bioactivity: Beyond Authentication

Animal Studies: Their Purpose and Value

Kim HS, Lee BM. Inhibition of benzo[a]pyrene-DNA adduct formation by Aloe 

barbadensis Miller. Carcinogenesis 1997

Kim et al investigated the antigenotoxic and chemopreventive effects of Aloe vera

on DNA adduct formation in vitro and in vivo.  Results show that Aloe vera has a 

time and dose-dependent inhibition of [3H]B[a]P-DNA adduct formation in primary 

rat hepatocytes treated with 0.4 – 250ug/ml aloe.  The researchers also report 

that a single oral administration of aloe (50 mg/mouse) prevented DNA adduct 

formation when [3H]B[a]P was administered to mice and persisted for 16 days.  

The same research team performed a second study using purified aloe 

polysaccharides compared with three other medicinal plant polysaccharides and 

found similar preventative effects with aloe polysaccharides superior to the other 

plant polysaccharides tested.         * Aloecorp aloe was used in this study.

Antigenotoxic & Anticarcinogenic
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Bioactivity: Beyond Authentication

Research    Application    Products

Applications

• Obvious: Wound healing, Psoriasis (Salve or Cream)

• Formulation: Bioavailability (Vitamins with Aloe)

• Multiple Effect: Antioxidant induction, Hypocholesterol,

Anticarcinogenic, Antigenotoxic
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Bioactivity: Beyond Authentication

The Aloecorp Advantage

The Question

Don’t these studies help the whole aloe industry?

The Answer

Yes they do.

The Next Question

What makes Aloecorp aloe special?
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Bioactivity: Beyond Authentication

The Aloecorp Advantage

The Answer

• Manufacturing process developed by bioactivity guided  

research. 

• ACTIVE-ALOE® Guarantee of 10%/wt Polysaccharides

Bioactivity Enhancing Polysaccharide MW Distribution

• Guarantee of Biological Activity

• Independent Research Published in Scientific Journals

Using Aloecorp Aloe
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Bioactivity: Beyond Authentication

Independent Researchers Use Aloecorp Aloe

Kim HS, Lee BM. Inhibition of benzo[a]pyrene-DNA adduct formation by Aloe 

barbadensis Miller. Carcinogenesis 1997

Qiu Z, Jones K, et al. Modified Aloe barbadensis Polysaccharide with 

Immunoregulatory Activity. Planta Medica 1999

Kim HS, Kacew S, Lee BM.  In vitro chemoprotective effects of plant 

polysaccharides (Aloe barbadensis Miller, Lentinus edodes, Ganoderma 

lucidum and Coriolus versicolor). Carcinogenesis 1999

Ikeno Y, Hubbard GB, Lee S, Yu BP et al. The Influence of Long-term Aloe 

vera Ingestion on Age-related Disease in Male Fischer 344 Rats. 

Phytotherapy Research 2002

Beong Ou Lim, Ryo Won Choue, Jong Dai Kim, Byung Pal Yu, et al.  Efficacy 

of Dietary Aloe vera Supplementation on Hepatic Cholesterol and Oxidative 

Status in Aged Rats.  Food Science 2003
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Bioactivity: Beyond Authentication

The Aloecorp Advantage

Why Should an Aloe Consumer buy Aloecorp products?

Because Aloecorp Leads the Industry in Every Quality 

Assurance Standard Established for the Industry.

There is NO Greater Guarantee that can be made about 

Aloe than a Guarantee of Biological Activity!

Isn’t That What It’s All About?
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Research & Development Technical Support

Bioactivity: Beyond Authentication

• Answering & researching technical questions

• Supplemental scientific data to support claims

• Implementation of advanced analytical methods

• Coordinate testing and process development

• Quality assurance testing

• Literature searches and concept development

• Science based promotional materials

• Application and product consultation
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Aloecorp’s e-Publication
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Quality Control and R&D
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Quality Control and R&D

Certificate of Analysis

The CoA is your assurance of quality.  We have recently 

reformatted the CoA for consistency and clarity.  The CoA 

should be more comprehensive than before and more precise.  

The CoA tells you and your customers:

• Product name

• Source

• Physical analysis

• Chemical analysis

• Microbial analysis

• Concentration of preservatives

Please browse the 

“QC Methods” 

directory on this disk 

for complete details of 

methods.
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Quality Control and R&D

White to Light Tan

Clear to Yellow/Green Liquid

Light Yellow Brown Liquid

Appearance

Appearance varies due to light, pH and oxygen sensitive 

chromogens that should not be completely removed from aloe.  

Excessive micro-filtration or decolorizing charcoal treatment also 

removes many small molecular weight components which are 

part of the bioactive “orchestra” that gives aloe its broad-ranging 

therapeutic benefit.  We do not know the extent to which 

biological activity changes when small molecules are removed.  

The body of research is based on native aloe and carefully 

processed aloe.
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Quality Control and R&D

Appearance

Light, temperature, pH, rough transfer and exposure to 

oxidative chemicals and conditions in formulation all 

contribute to color change.  

Antioxidants help stabilize color.

Gardner color is a standardized method used to apply a 

reference scale of color to the products.

Absorbance another indicator of color using the 

complimentary colors. (400 nm violet absorbed green/yellow 

reflected)
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Refractive index:  The phase velocity of electromagnetic 

radiation through a medium compared to a transparent 

medium.  Solids and sugar estimation

Specific Gravity:  The ratio of the density of a material at a 

given temperature and pressure to the density of water. 

Characterization typical of aloe

Moisture content:  The percentage of weight lost in a 

material following dehydration.                              

Quantitate product & restrict microbial growth

pH: Indication of the hydrogen-ion concentration in an 

aqueous solution. Characterization typical of aloe

Quality Control and R&D
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Turbidity: (Optical Density) The difference between filtered 

and unfiltered product determined by spectrophotometric 

analysis.   Appearance and production process 

Ash content:  Determined by the ignition of all organic 

material and reported as the percentage of non-combustible 

inorganic constituents to organic material. Mineral content

Heavy metals:  Contract analysis for quantification of 

Government regulated toxic metals. Health & Safety

Quality Control and R&D
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Quality Control and R&D

Anthraquinones

Anthraquinones have been an important topic of research 

due to reports of genotoxicity and mutagenicity following their 

use as laxatives (cathartic effect) and as a bittering agent in 

alcoholic drinks and food.  (Perhaps this is how it came to be 

regulated under the flavoring section of The Council for 

European Communities)  
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Quality Control and R&D

Anthraquinones

• There are 42 published papers on aloe anthraquinones

• Unclear terminology abounds

Aloe frequently used in description of the effects of aloin

Aloe gel versus Whole Leaf aloe not specified

Effects of pharmaceutical grade aloin still attributed to aloe

• All studies are in vitro or animal studies

• Interesting 

No reports of cancer or birth defects associated with aloe

Reports of toxicity accepted even though contradicted
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• Chemical analysis or characterization: 15 papers

• Laxative mechanism of action: 7 papers

• Therapeutic benefits: 6 papers

• Reviews on use and source: 3 papers

• Toxic: 2 papers

• Non-toxic: 2 papers

• Photo labile: 1 paper

• GRAS ruling: 1 paper

• Sensitizer: 1 paper (inconclusive)

• Review on laxative abuse: 1 paper

• Two papers that I don’t know why they bothered

Quality Control and R&D

Anthraquinones
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Quality Control and R&D

Anthraquinones

Anthraquinones are removed during the decolorization 

process.  Activated carbon, a highly porous from of charcoal 

capable of absorbing large quantities of gases or solids, is 

added to the liquid to absorb the anthraquinones and 

subsequently filtered out.  The extent of decolorization is 

directly proportional to the amount of charcoal added.  But 

activated carbon is not selective.  All molecules of similar 

molecular weight and charge are removed.  This is why 

excessive decolorization is suspected to be detrimental to the 

product.  However, the consequences of excessive treatment 

with activated carbon are not clear.
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Quality Control and R&D

E-Peak (Malic Acid): Malic acid is an intermediate 

metabolite in the Krebs cycle (citric acid cycle), the final 

common pathway for the oxidation of fuel molecules.  The 

statistical average and range has been established for aloe.  

Its most important role as a specification comes from the 

fact that some bacteria can convert malic acid to lactic acid 

as a food source and therefore low malic acid with the 

presence of lactic acid indicates that bacterial 

contamination has occurred even if the aloe tests free of 

contamination later.
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Quality Control and R&D

Microbiology:  A series of growth mediums designed to detect 

the presence of microbial organisms.

Total Aerobic Plate Count (TPC):  Non-selective growth 

medium detection of any aerobic microbial organism.

Coliforms/Pathogens:  Growth medium selective for 

pathogenic organism is inoculated with liquid product.  Any 

growth constitutes specification failure.

Yeast & Mold:  Specialized growth medium for fungi.
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Quality Control and R&D

ACTIVE-ALOE®

Polysaccharide content: 10% by weight of solids

Molecular weight distribution: 10kD – 7,000kD

50 to 200kD enriched

Processing method developed by bioactivity guided 

discovery at Unigen Pharmaceuticals

Qiu Z, Jones K, et al. Modified Aloe barbadensis Polysaccharide with 

Immunoregulatory Activity. Planta Medica 1999
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Quality Control and R&D

ACTIVE-ALOE®
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Quality Control and R&D

ACTIVE-ALOE®

Sample Analysis

 

Sample ID Sample Description

1 Fresh AV Gel Centrifuged, no enzyme t = 0 hours

2 Fresh AV Gel Centrifuged, no enzyme t = 1.5 hours

3 Fresh AV Gel Centrifuged, no enzyme t = 2.0 hours

4 Fresh AV Gel Centrifuged, no enzyme t = 2.5 hours

Molecular Weight Distribution

ID >2000 2000-500 500-200 200-50 50-8

1 71.30 15.10 4.59 4.33 4.68

2 23.10 28.27 14.58 16.83 17.22

3 10.46 21.33 18.76 26.83 22.62

4 8.88 24.04 18.44 23.89 24.75

Enzymatic Digestion 

This table shows the 

results of cellulase 

digestion on Aloe vera

gel. Digestion was 

carried out at 37ºC.  The 

table clearly shows that 

time, temperature and 

enzyme concentration 

must be well controlled 

to achieve maximum 

enrichment of the 50 –

200 kD molecular 

weight range.
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Quality Control and R&D

ACTIVE-ALOE®

In 1997 Julia Qiu and I were asked to determine if molecular weight 

played a role in the biological activity of aloe polysaccharides.  To do 

this we digested aloe polysaccharides and isolated specific molecular 

weight ranges for testing in select biological assays.  

Macrophage Activation

Activation of macrophage plays a critical role in the immune defense 

against infection.  When macrophage cells are activated, the cytokine 

TNF is released initiating a cascade of immune responses.  

We incubated mouse macrophage cells with cellulase modified aloe 

polysaccharides (MAP) and found that cellulase treated aloe 

polysaccharides’ ability to activate macrophage cells was significantly 

improved compared with untreated “native” aloe.
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ACTIVE-ALOE®

* LPS (Lipopolysaccharide) is a known macrophage activator used as positive control

Macrophage Activation
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Restoration of UVB Induced CHS Suppression
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ACTIVE-ALOE®

Summary

ACTIVE-ALOE® is an Aloe vera with a guarantee of 10% by 

weight polysaccharides. It was developed as a result of 

bioactivity guided research and that research resulted in a 

patented process for the production of a superior aloe product 

with a specific polysaccharide molecular weight distribution that 

is proven to enhance bioactivity.  Furthermore, ACTIVE-ALOE® 

is guaranteed bioactive and proven effective by independent 

researchers.  These facts provide a unique advantage to 

Aloecorp, its Representatives and customers.

“Buy with Confidence.  We Set The Standard of Bio-Activity in Aloe – Worldwide”
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1H-NMR

Proton Nuclear Magnetic Resonance (NMR) is a powerful 

analytical tool for authenticating Aloe vera via the presence of 

acetyl groups that are present on authentic aloe 

polysaccharides.  NMR can also detect the presence of 

adulteration, preservatives, and thermal, enzymatic and 

bacterial degradation.  These instruments are very expensive 

and their operation requires experienced and knowledgeable 

technicians.  Consequently, NMR analysis is typically found in 

large,  sophisticated labs and Universities. So, NMR analysis is 

not routinely performed for aloe raw materials.  Aloecorp can 

request NMR analysis on questionable material in the market 

on behalf of our customers and Representatives.
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Quality Control and R&D

1H-NMR

Chemical Markers of Quality

Authentication

Acetyl group

Malic acid

Mannose

Glucose

Additives/Preservatives

Maltodextrin

Fructose

Sodium benzoate

Potassium sorbate

Citric acid

Ascorbic acid

Thermal Degradation

Acetic acid

Formic acid

Pyruvic acid

Enzymatic Degradation

Succinic acid

Fumaric acid

Bacterial Degradation

Lactic acid
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Phytochemicals in Aloe vera

Aloe - Aloe vera  (L.) BURM . f. (Aloeaceae) Source: www.chromadex.com/Phytosearch/aloevera.htm

Phytochemicals: Plant part: Phytochemicals: Plant part: Phytochemicals: Plant part:

D-GLUCITOL Plant : BARBALOIN Plant HYDROXYMETHYLANTHRAQUINONE Plant : 

1,8-DIHYDROXYANTHRACENE Plant : BENZYL-ACETONE Plant : ISOBARBALOIN Plant : 

2-METHYL-2-PHYTYL-6-CHROMANOL Plant : BETA-BARBALOIN Plant : ISOLEUCINE Leaf 

7-HYDROXY-CHROMONE Plant : BETA-CAROTENE Leaf L-ASPARAGINE Plant 

7-HYDROXYALOIN Plant : BETA-SITOSTEROL Plant : LEUCINE Leaf 

8-METHYL-TOCOL Plant : CAMPESTEROL Plant : LUPEOL Plant : 

ALANINE Leaf ; CASANTHRANOL-I Plant : LYSINE Leaf 

ALBUMIN Leaf CASANTHRANOL-II Plant : M-PROTOCATECHUIC-ALDEHYDE Plant : 

ALEOSONE Plant : CATALASE Plant : NATALOIN Plant : 

ALIINASE Plant : CHOLINE Plant : NIACIN Leaf : 

ALOCUTIN-A Plant : CHOLINE-SALICYLATE Plant : NIACINAMIDE Plant : 

ALOE-EMODIN Plant : CHRYSAMMINIC-ACID Plant : OXIDASE Plant : 

ALOE-EMODIN-ANTHRANOL Plant : CHRYSOPHANIC-ACID Plant : P-COUMARIC-ACID Plant : 

ALOENIN Plant : CHRYSOPHANOL Plant : P-METHOXY-HYDROCINNAMIC-ACID Plant : 

ALOESIN Plant : CHRYSOPHANOL-GLYCOSIDE Plant : P-METHOXYBENZYLACETONE Plant : 

ALOESOL Plant : CINNAMIC-ACID Plant : PECTIC-ACID Plant : 

ALOESONE Plant : CONIFERYL-ALCOHOL Plant : PHENYLALANINE Leaf 

ALOETIC-ACID Plant : COUMARIN Plant : PROLINE Leaf 

ALOETIN Plant : CREATININE Leaf PTEROYLGLUTAMIC-ACID Plant : 

ALOETINIC-ACID Plant : D-GALACTAN Plant : PURINE Leaf 

ALOINOSE Plant : D-GALACTOURONIC-ACID Plant : QUINONE Plant : 

ALOINOSIDE-A Plant : DI-(2-ETHYLHEXYL)-PHTHALATE Plant : RESITANNOLS Plant : 

ALOINS Plant FOLACIN Leaf RHEIN Plant : 

ALPHA-CELLULOSE Plant : GLOBULIN Leaf RIBOFLAVIN Leaf : 

ANTHRACENE Plant : GLUCOMANNAN Plant : SAPOGENIN Plant : 

ANTHRANOLS Plant : GLUCOSAMINE Plant : SAPONINS Plant : 

ANTHRAQUINONE-GLYCOSIDE Plant : GLUTAMIC-ACID Leaf SERINE Leaf 

ANTHRAQUINONES Plant : GLUTAMINE Leaf THIAMIN Leaf 

ANTHROL Plant : GLYCINE Leaf THREITOL Plant : 

APOISE Plant : HECOGENIN Plant : THREONINE Leaf 

ARABINAN Plant : HEXAURONIC-ACID Plant : TRIHYDROXYMETHYLANTHRAQUINONE Plant : 

ARABINOSE Plant : HISTIDINE Leaf TYROSINE Leaf 

ARGININE Leaf HOMONATALOIN Plant : URONIC-ACID Plant : 

ASPARTIC-ACID Plant HYDROCINNAMIC-ACID Plant : VALINE Leaf
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Summary

We have seen that authentication of Aloe vera raw materials is based 

on a combination of chemical markers and advanced analytical 

techniques.  Surprisingly, IASC certification does not include the best 

understood bioactive constituent, polysaccharides.  Furthermore, 

authentication by chemical constituents can not guarantee 

BIOLOGICAL ACTIVITY.  The guarantee of bioactivity offered by 

Aloecorp is based on the results of independent researchers; not 

composition, and not simple select in vitro experiments.  We have 

reviewed published human clinical studies and the challenges that 

limit them.  And we considered the unique advantages that Aloecorp 

has in the market place.  We have shown that ACTIVE-ALOE® is 

produced using a patented method developed by bioactivity guided 

research and shown effective by independent labs in peer reviewed 

journals.  And the R&D department produces science based 

promotional material support to all Representatives and customers.
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Summary

We have reviewed the 

specifications included on 

Certificates of Analysis, 

their purpose, and 

included those test 

methods on the 

accompanying CD.  The 

research that led to the 

ACTIVE-ALOE® brand of 

Aloe vera was presented 

and the most powerful 

analytical tool for the 

analysis of aloe material 

was described in some 

detail.
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