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Authenticating Aloe Raw Materials

A Brief History .

« 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
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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

-

Certification Standards

IASC Aloecorp

* pH « IASC Standards

* Solids « ACTIVE-ALOE® 10%/wt
e Calcium

* Polysaccharide MW Dist.
* Magnesium . .

_ _  Bloactivity
« Malic acid
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Bioactivity: Beyond Authentication
What is aloe & how does it work? - I

* Polysaccharides « Small MW carbohydrates
* Glycoproteins * Inorganic minerals

* Monosugars « Amino acids

 Enzymes  Vitamins

What is the Mechanism of Action?

AUTHENTICATION DOES NOT GUARANTEE
BIOLOGICALACTIVITY!
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Bioactivity: Beyond Authentication

-

Where is the Proof?

The Path to Understanding

Anecdotal Evidence One Physiological Effect
1 I
Controlled Phase I, II, [l Human Clinicals
Preliminary Studies |
| Preliminary Human Clinical
Large Scale Animal Study |
(Statistically significant) Mechanism of Action

1 |

Composition »  Toxicology
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Bioactivity: Beyond Authentication

-

The Monetary Perspective

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 | & Il Human Clinical $50,000 - $75,000

Total: 74,000 — 215,000
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Bioactivity: Beyond Authentication

-

Example

Effect of Aloe vera Preparations on the Human Bioavailability
of Vitamins C and E

J. Vinson, University of Scranton, Scranton, PA

Focused and Simple Preliminary Human Clinical

Funded by the IASC for ~ $15,000

Mechanism of Action Unknown
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Bioactivity: Beyond Authentication

Interpreting Scientific Research

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 -

Wound Healing

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.

Fulton JE. The stimulation of postdermabrasion wound healing with stabilized
aloe vera gel-polyethylene oxide dressing. J Dermatol Surg Oncol 1990



' |4 Aloecorp
v/ “Buy with Confidence. We Set The Standard of Bio-Activity in Aloe — Worldwide”

Bioactivity: Beyond Authentication

-

Human Clinical Trials: Topical

Psoriasis

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.

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
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Bioactivity: Beyond Authentication

-

Human Clinical Trials: Topical

Wound Healing: Anti-viral?

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.

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



' |4 Aloecorp
v/ “Buy with Confidence. We Set The Standard of Bio-Activity in Aloe — Worldwide”

Bioactivity: Beyond Authentication

-

Human Clinical Trials: Oral

Anti-Cholesterol

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.

Nassiff HA, Fajardo F, Velez F. Effect of aloe on hyperlipemia in patients
refractory to the diet. Rev Cuba Med Gen Integr 1993
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Bioactivity: Beyond Authentication

-

Human Clinical Trials: Oral
Antidiabetic

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%) Iin
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.

Yongchaiyudha S, et al. Antidiabetic activity of Aloe vera juice. I. Clinical trial in
new cases of diabetes mellitus. Phytomedicine 1996
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Bioactivity: Beyond Authentication

Human Clinical Trials: Oral -

Increased Bioavailabllity

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.

Vinson J, Kharrat HA, Andreoli L. Effect of Aloe vera preparations on the human
bioavailability of vitamins C and E. IASC abstract
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Bioactivity: Beyond Authentication

Animal Studies: Their Purpose and Value -

Antioxidant and Hypocholesterol

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.

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

Animal Studies: Their Purpose and Value -

Antioxidant & Anticarcinogenic

Singh et al evaluated the Phase | and Phase Il 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 Il and
antioxidant enzymes and protection against prooxidant-induced membrane and
cellular damage, supporting the detoxification of reactive metabolites, including
chemical carcinogens and drugs.

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
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Bioactivity: Beyond Authentication

Animal Studies: Their Purpose and Value -

Antigenotoxic & Anticarcinogenic

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.

Kim HS, Lee BM. Inhibition of benzo[a]pyrene-DNA adduct formation by Aloe
barbadensis Miller. Carcinogenesis 1997
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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 iIs NO Greater Guarantee that can be made about
Aloe than a Guarantee of Biological Activity!

| sn’ t That Wh at R S
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Bioactivity: Beyond Authentication

Research & Development Technical Support -

« Answering & researching technical questions

« Supplemental scientific data to support claims

* Implementation of advanced analytical methods
« Coordinate testing and process development
 Quality assurance testing

e Literature searches and concept development

» Science based promotional materials

« Application and product consultation
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Chemomodulatory action of Aloe vera on the profiles of enzymes associated with

carcinogen metabolism and antioxidant status regulation in mice.
Rana P. Singh, S. Dhanalakshmi and A. Ramesha Rao

Cancer Biology Laboratory, School of Life Sciences, Jawaharlal Nehru University. New Delhi, India
Phytomedicine, Vol. 7(3), pp. 209-219, 2000.

Report to Aloe Consumers

Oral consumption of Aloe vera as a functional food has markedly increased over the past few years, in part due to
its demonstrated immunomodulatory activity and evidence that it improves gastrointestinal function. Further research,
reported here, shows that Aloe vera also has potent chemomodulatory action. The research of Dr. Rana Singh shows that
oral consumption of Aloe vera induces the phase Il enzyme system, reducing oxidative stress and oxidant-mediated
damage of DNA that can lead to the development of cancer. In this remarkable paper, Dr. Singh concludes that, “besides
liver, other organs (lung, kidney and forestomach) were also influenced favorably by Aloe vera in order to detoxify reactive
metabolites, including chemical carcinogens and drugs.” The chemical carcinogens referred to by Dr. Singh are often
termed xenobiotics and have been linked to a number of enhanced incidences of various neoplasias (the process of tumor
formation) These xenobiotics are metabolized in the body, producing strong oxidants and DNA adducts, both contributing
to neoplasia’ Thls study shows that Aloe vera contains phase |l enzyme inducers that can ameliorate disease, and in
other research?, using Aloecorp Aloe vera, Dr. Hyung Kim of Sungkyunkwan University of South Korea, has shown that
Aloe vera can mhxbn DNA adduct formation

Induction of Phase Il Enzymes

(Values reported for Aloe vera are from animals dosed at 60ul per animal, based on doses
* All values represent relative change in comparison with negative control (deionized water)

Aloe Butylated Hydroxyanisole (BHA)

for humans by medicine p

Reduced Glutathione (GSH) 1.42 247
(Protects cellular proteins against oxidation)

Glutathione Peroxidase (GPX) 1.25 0.96
(Detoxification of hydrogen peroxide)

Glutathione Reductase (GR) 1.20 1.46
(Reduces oxidized glutathione)

Superoxide Dismutase (SOD) 1.44 0.98
(Inhibition of active oxygen species)

Catalase (CAT) 212 0.83
(Removal of hydrogen peroxide)

Lipid peroxidation (LPO) 0.80 0.61
(Oxidative degradation of lipids)

Butylated Hydroxyanisole is a well-known antioxidant commonly used in food preservation that was employed as a
positive control in this experiment for comparison with Aloe vera and to validate the assay protocols. From the data above
it can be seen that Aloe vera induced a significant increase in phase Il anti-oxidant enzymes while decreasing the oxidative
degradation of lipids. From these results, Dr. Singh states in his paper that Aloe vera, “can impart anticarcinogenic property
by favorably elevating the host's antioxidant defense mechanisms,” and that, “Aloe could be used as a potential cancer
chemopreventive agent which may possibly help to enhance the detoxification reaction of the cell..."

These beneficial bioactivities of Aloe vera are attributed to the presence of glycoproteins and polysaccharides;
Aloecorp's Active Aloe® products are the only raw materials available with a guaranteed 10% by weight specification of
polysaccharides

Buy with confidence. Look for the Active Aloe® trademark.

=
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" Bernhard H.J. Juurlink. Department of Anatomy and Cell Biology Umversvly of Saskatchewan — Saskatoon. Canada: Can Dietary Phase Il Enzyme
Inducers Ameliorate Disease With An Underlying Chronic yC to Them at the 6" Internet World Congress for Biomedical
Sciences. 2000
? Kim HS, Kacew S and Lee BM: In vitro
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Effect of Aloe vera preparations on the human bioavailability

of vitamins C and E

Joe A.Vinson, Hassan Al Kharrat, and Lori Andreoli
Department of Chemistry, University of Scranton, Scranton, PA, USA

This Work was Sponsored and Funded by The Aloe Institute & The International

Aloe Science Council

Report to Aloe Consumers

Another breakthrough in Aloe science was reported at the International Aloe Science
Council (IASC) annual conference this September 2002. Dr. J.A. Vinson presented his work
demonstrating increased bioavailability of vitamins C and E when taken in combination with

Aloe vera.

Dr. Vinson performed a human clinical trial last year with test subjects that were given
doses of vitamin C or E with or without Aloe. Blood samples were drawn at the beginning of the
study, before administration of vitamins, and periodically for 24 hours after administration of
blinded test samples. Blood plasma was then analyzed to determine the concentration of each

vitamin absorbed

Results of Vitamin C Bioavailability

As seen in Figure 1, the concentration of
vitamin C in the blood is increased 204% after 8
hours, when taken in combination with Aloe

Gel. These results also show that the levels of
vitamin C in the blood are dramatically higher
throughout the 24-hour period of the study.

Results of Vitamin E Bioavailability

The bioavailability of vitamin E (Fig. 2) was
increased 269% when taken with Aloe gel
Similar to results shown for vitamin C, vitamin E
concentration in the blood is dramatically higher
after 6 hours and throughout the duration of the
study

Get the most out your supplements; take
them with Aloe. —
“?WES

Aloecorp

-
)

hange in plasma tocapheral (uM)

Change in plasma ascorbste (uM)

Hours after consumption

— -A — Vitamin C + Aloe

Hours after Consumption

—— Vitamin E (control)

— -A — Vitamin E + Aloe Gel
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Modified Aloe barbadensis Polysaccharide with

Immunoregulatory Activity

Zhihua Qiu, Ken Jones, Mark Wylie, Qi Jia, and Steve Orndorff

Department of Drug Discovery and Screening, Univera Pharmaceuticals, Inc., Broomfield, CO, USA
Planta Medica 66 (2000)

This Work was Sponsored and Funded by Unigen Pharmaceuticals
(Formerly Univera Pharmaceuticals)

Report to Aloe Consumers

Aloe polysaccharides have long been associated with the well-known health benefits of
Aloe. These polysaccharides have been shown to stimulate the immune system and reduce
recovery time from injuries to the skin. In this study, Aloe polysaccharides were partially
digested with cellulase to produce a modified Aloe polysaccharide (MAP) and compared with
native Aloe for their affect on components of the immune system and cell growth. A patented
process that enriches the 50 — 200k Dalton molecular weight range is used to produce MAP
Active Aloe® is manufactured using this patented process, shown in this study to provide
maximal stimulation of the innate immune system and proliferation of fibroblast cells

Macrophage Activation
Figure 1

As seen in Figure 1, MAP activated macrophage,
determined by the release of TNFq, to a level
comparable with lipopolysaccharide (LPS) in a
dose dependent fashion while Native Aloe, at the
same concentration, shows minimal effect

TNFa, one of the cytokines released by
macrophage, plays a critical role in stimulating
the immune system

Concentration (ma/mi)

Effect of MAP on Cell Growth Figure 2

Figure 2 shows the stimulatory activity of MAP
and Native Aloe gel on fibroblast cells. MAP
stimulated fibroblast cell growth by 15%, in a
dose dependent fashion. Native Aloe showed
less maximal activity on cell proliferation,
decreasing at higher doses.

150 20

Concentration (;,g/ml)

Buy with Confidence. Look for the

Active Aloe® logo.
-wmcs

Aloecorp
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Efficacy of Dietary Aloe vera Supplementation on Hepatic Cholesterol
and Oxidative Status in Aged Rats

Beong Ou Lim, Ryo Won Choue, Jong Dai Kim, Byung Pal Yu, et al. Kyung Hee University, Kangwon
National University, University of Texas Health Science Center and Konkuk University.

Report to Aloe Consumers

The results of the research presented here support previously published work on the anti-oxidative
and hypocholesterol effects of Aloe vera. This study shows that daily Aloe vera supplementation enhanced
superoxide dismutase (SOD) and catalase activity as well as anti-oxidative action against lipid peroxidation
in vivo. In addition to the stimulation of phase-Il anti-oxidant enzymes (SOD & catalase), Aloe vera
supplementation was shown to lower cholesterol levels by approximately 30%. The authors suggest that,
"lifelong dietary Aloe vera supplementation suppresses free radical-induced oxidative damage and age-
related increases in hepatic cholesterol.”

Anti-oxidative Effects

Table. 1. Effects of Aloe vera on the amount of Phosphatidylcholine hydroperoxide (PCOOH), Catalase and
superoxide dismutase (SOD) in the liver of rat ween ages 4 and 16 months.
[ Groups / A B c D Each bar represents the mean +
Oxidative level SEM of five rats. *° Mean

| values with different superscript
PCOOH are significantly different in the
(pmol/mg protein) ‘ same age groups (p<0.05)
4 month 144+13° 98+09° | 93:21° 32+05° Group A (control) was fed test

16 month 303+38° 19.9+28° | 32+05° 176+24° chow without aloe
| supplementation; Group B was

Catalase fed a diet containing a 1% (per
(IU/mg protein) | weight basis) freeze-dried aloe
4 month 781+43"° | 109.4144" 81.9+63"° filet; Group C was fed a diet

16 month 546+30° 840+52° 539+52° containing a 1% (per weight
basis) charcoal-processed,
| freeze-dried aloe filet; and
| Group D was fed a diet
23+01° | 16401° containing  charcoal-processed
16 month | | 19:02° | 16:04°* freeze-dried, whole leaf aloe
(0.02% per weight basis) in the

soD
(IU/ mg protein)
4 month

drinking water.

* Reprinted with permission

Hypocholesterol Effects

Animal studies have shown that cholesterol concentration in the liver increases with age, as was
found in the control group in this study. In contrast, the cholesterol concentration of the Aloe vera-
supplemented groups in this study was reduced by approximately 30% and is consistent with other
research reporting reduced serum LDL cholesterol and triglycerides following Aloe vera supplementation.
Very few published research studies use processed Aloe vera from raw material suppliers. The success of
this research distinguishes Aloecorp’s ACTIVE-ALOE® products as a proven biologically active raw
material

“The International Standard of Bio-Activity in Aloe Vera” %

'Rana P. Singh, S. Dhanalakshmi and A, Ramesha Rao: Chemomodulatory action of Aloe vera on the profiles of enzymes associated
with carci and status regulation in mice
ence. We Set The Stand.
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Aloecorp’s e-Publication

an Aloecorp e-publication

Aloe Science - April 2003

Aloe Science: A Brief History of Skin Care with Aloe

By Ken Jones,
Aloecorp, Inc.

The anecdotal history of the healing powers of Aloe is well known, in part because most of us
grew up with a small Aloe plant growing on the windowsill in the kitchen. The plant was there for the
minor emergencies that cropped up in the perilous prefession of child rearing and meal preparation, and
because mom knew it worked. In this month’s science segment | would like to briefly cover the research
that has paralleled the development of Aloe as the most widespread component of skin care ingredients.

Reports of clinical observations date back to the 1930s' 2 * for treatment of radiation-induced
dermatitis, bums and ulcers. This focus continued throughout the 1940s* * and 1950s® with the rare
exception, such as a study successfully demonstrating Aloe as a treatment for peptic ulcers’. The 1960s
ushered in the first real expansion of Aloe research. Successful studies of the previous three decades




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

Quality Control and R&

ALOECORP ALOECORP ALOECOR? ALoecoRr

Rt 1, Box 161 Pl 100 Technology Drive R 1, Box 161 100 Technaiegy Drive
Lyford, Texas 78569 3 Sulte 325 tod, Tusas 70569 / -

USA - A Broomfield, CO 80021 Teephone (956) 262-2176 o
Telephone (956) 262-2176 . | Telephone (800) 458-Aloe (2563) Facaimile (956) 2628113 S
Facsimile (956) 262-8113 #, e Facsimile (303) 635-2300 \‘\ﬁuylx

vALOECORP 3‘ ('I:'RI'II"I(',‘I‘I'I:'(II"‘1\"Ilvll\'l.\‘ VALOECORP 3

MFG DATE 2/11/03 XPDATE 2/1105

CERTIFICATE OF ANALYSIS
broduct Active Aloc® Gl Spray Dried Powder 200X

MFG DATE: 02/11/03 EXP DATE: 02/11/05 Py “‘.“"}‘ AASOIOXP
Product Name: Active Aloe® Gel Spray Dried Powder 200X Customer Produc NA
Product Code: AASO10XP USES: ALOFCORP Aloe Cels, Concentrates and Powders table for conmete, b

supploment formulations Products are available in decolonza snd non-decolorired, cosmetsc and foxnd grade prescrvative systeims
Lot Number 30421015 P s dosk decolorized snd lorired, d fod grade p

personal care, beverage, focx, functional food, autraceutical and diatary

Customer Product N/A
Product. 100% Through 80mesh

USES: ALOECORP Aloe Gels, Concentrates and Powders are suitable for cosmetic, hair care, personal care, beverage, food, functional food,
nutraceutical and dictary supplement formulations. Produx available in decolorized and non-decolorized, cosmetic and food grade
preservative systems

Description Specification Result

Botanical Source Aloe barbadensis CONFORMS

Appearance White to Light Tan CONFORMS

Absorbance @ 400nm NMT 0.500 0010

Refractive Index N/A N/A

Specific Gravity NA NA

Gardner Color NMT 4

Turbidity NMT 0.200 0.001

pH Value 3550 448

Moisture Content NMT 10.0% 185%

Ash Content NMT 45.0% 30.04%

Heavy Metals NMT 10 ppm <10ppm . ¢ . WTRE AN TN TRE RN T
Anthraquinones NMT 10.00 ppm 0.735ppm

IASC/P-NMR Pass/Fail Pass

ACTIVE ALOE® NLT 10% by weight PS CONFORMS

Total Aerobic Plate Count 100 CFU/g 100CFU/g njection o

Coliforms/Pathogens None/25g None
Yeast & Mold <50 CFU/g <50 CFU/g
Preservatives Weight % * Specification & Result for 1:1 reconstituted product

Sodium Benzoate / Molecular Weight Dist__| >2000k0 | 2000-1000 | 1000.

Sodium Sulfite ! prodh ; beroent by Weigh YT 871 2

Potassium Sorbate
Ascorbic Acid

Approved By: Luis Carlos Estrada - ate: 02/18/03

Nowsoved B B Sl At
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"Buy with Confidence. We Set The Standard of Bio-Activity in Aloe - Worldwide"




' |4 Aloecorp
v/ “Buy with Confidence. We Set The Standard of Bio-Activity in Aloe — Worldwide”

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
e Source

* Physical analysis | " -
- : Please browse the
Chemical analysis “QC Methods’

* Microbial analysis directory on this disk

« Concentration of preservatives for complete details of
methods.
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Quality Control and R&D

Appearance
White to Light Tan
Clear to Yellow/Green Liquid
Light Yellow Brown Liquid

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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Quality Control and R&D .

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
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Quality Control and R&D

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
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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 anthraguinones

« 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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Quality Control and R&D .

Anthraquinones

« 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 | don’'t know why they bothered
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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 conseguences of excessive treatment
with activated carbon are not cleatr.
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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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ACTIVE-ALOE®
Size Exclusion Chromatography (SEC)

J

0 2 4 6 8 D2 ¥ B B D 2 2
RabTie)
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Quality Control and R&D

a3

ACTIVE-ALOE®
Enzymatic Digestion

Sample Analysis This table shows the
results of cellulase

digestion on Aloe vera
1 Fresh AV Gel Centrifuged, no enzyme t = 0 hours

2 Fresh AV Gel Centrifuged, no enzyme t = 1.5 hours gel .Dlgestlon W%S
3 Fresh AV Gel Centrifuged, no enzyme t = 2.0 hours carried out at 37°C. The
4

Fresh AV Gel Centrifuged, no enzyme t = 2.5 hours table clearly shows that
time, temperature and
enzyme concentration
must be well controlled
>2000  2000-500  500-200  200-50 50-8 to achieve maximum
71.30 15.10 4.59 4.33 4.68 enrichment of the 50 —

23.10 28.27 14.58 16.83 17.22 200 kD molecular
10.46 21.33 18.76 26.83 22.62 weight range.

8.88 24.04 18.44 23.89 24.75

Sample ID Sample Description

Molecular Weight Distribution




‘ L‘ Aloecorp

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

Quality Control and R&D .
ACTIVE-ALOE®

In 1997 Julia Qiu and | 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
TNFa is released initiating a cascade of iImmune 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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Quality Control and R&D ’
ACTIVE-ALOE®

Macrophage Activation

600 -

o=
500
400 -
i [ O MAP (ActiveAloe)
= g NativeAloe
= 200 AlLPS
= 100 -
0 D 1 I T T D\
0 50 100 150 200 250 300 350 400 450 500 550

Concentration (mg/ml)

* LPS (Lipopolysaccharide) is a known macrophage activator used as positive control
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Quality Control and R&D

ACTIVE-ALOE®
Cell Proliferation

—6— MAP (Active Aloe)
35% A —B— Native Aloe Gel

25% A

15%-%/%’_//_€D
a
5%?

Growth Stimulation

5% 50 100 150 200 250 300 350

Concentration (ug/ml)
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Quality Control and R&D
ACTIVE-ALOE®

Restoration of UVB Induced CHS Suppression

_
_
T .
T .-
67 -—
4 |
2|
Vehicle DNFB Vehicle 0.05 025 1.0MAP 125 NG 2.5NG Glucan

- + MAP MAP
UVB Irradiated and DNFB Sensitized (mg/mL)
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Quality Control and R&D -
ACTIVE-ALOE®

Immune Restoration by MW

> 100% -
2 80% - 5%
x
e\cl
c  60% -
g
o 0f -
é 40% 2504
S 15%
E 0% — - .
5-10 10-50 50 - 200 2,000

Polysaccharide MW Distribution (kD)
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Quality Control and R&D .
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 unigue advantage to
Aloecorp, its Representatives and customers.

“Buy with Confidence. We Set The Standard of Bio-Activity in Aloe — Worldwide”
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Quality Control and R&D
'H-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 guestionable material in the market
on behalf of our customers and Representatives.
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Quality Control and R&D
'H-NMR

“fingerprint” of a fresh gel:
the acetyl groups (CH;CO)

Malic acid

85 80 7.5 70 65 6.0 5,

Sample: Aloecor
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Quality Control and R&D
'H-NMR

Lactic acid

No Acetyl Groups = No Aloe

Propyleneglycol

Maltodextrin

p-Hydroxybenzoic acid }.
" N
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Quality Control and R&D
'H-NMR

Succinic acid +
Pyruvic acid

slight degradation

Acetylated

Fumaric acid

Formic acid

e B e

9.0 85 8.0 7.5 7.0 8.5
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Quality Control and R&D
'H-NMR

Malic acid

hlgh lactic acid Lacticlacid
content

]

TrTr

i S0 T SR PR 4 AR AT TLE TR IR P a0 700, 0 LT L [ JEL 70
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 SAOPP 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 8 0.0
M

Sample: ROVI 1885
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Quality Control and R&D
'H-NMR

single peak at 5.4 ppm
Is typical of
maltodextrin

Maltodextrin

Acetylated
Polysaccharides

6.0 &5 5.0 45 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0
{porm) Sample: ROVI
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Quality Control and R&D
'H-NMR

contains:
maltodextrin
glucose
lactic acid

Maltodextrin

Lactic acid
Glucose

|

o T o o e B o B B BRI R T A £ TSRS Saanan e ]
9[.0 i 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 23 20 1.5 1.0 0.5 0.0

{oom) Sample: Competitor
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Quality Control and R&D
'H-NMR

" Lactic acid

lots of maltodextrin,
lots of lactic acid,

Maltodextrin

Acetic acid

g .0
Sample: Competitor
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Quality Control and R&D
'H-NMR

preservative:

Malic acid

benzoic acid
Acetylated

Polysaccharides

\Acetic acid

Sample: Competitor
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Quality Control and R&D

'H-NMR -

Chemical Markers of Quality

Authentication Additives/Preservatives Thermal Degradation

Acetyl group Maltodextrin Acetic acid
Malic acid Fructose Formic acid
Mannose Sodium benzoate Pyruvic acid
Glucose Potassium sorbate

Enzymatic Deqgradation

Succinic acid
Fumaric acid

Citric acid
Ascorbic acid

Bacterial Degradation
Lactic acid
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Phytochemicals in Aloe vera

Aloe - A/oe 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: TRIHYDROXYMETHYLANTHRAQUINO 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 4
anaIySiS of aloe material The good news Bill is, 1 believe your depression
was described in some ts lifting and I'm taking you off the meds...
detall.
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