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INKA CAMU CAMU is a unique Natural Ingredient, preservative free; organic certifiable,
extracted from Amazonian Camu camu fruit, one of the richest natural sources of
Vitamin C, that provides to the skin an important antioxidant capacity against free
radicals, one of the causes of its premature aging.

INCI Denomination: Propanediol (and) Water (and) Myrciaria Dubia Fruit Extract
Description of the Plant:

Family: Myrtaceae
Botanical Name: Myrciaria dubia (H.B.K.) McVaugh.

Synonyms: Myrciaria divaricata, M. paraensis, M. spruceana,
Psidium dubium

Other Names: camo-camo, cacgari o araca-de-agua (Brazil);
guayabo (Colombia); guayabato (Venezuela)1

The camu-camu is a shrub or small tree, 4-8 m tall, without a detectable trunk, heavily
branched from ground level. The spherical fruit is 2-3 cm in diameter, reddish-purple
to purplish-black when mature. The pulp is acidic, edible, with an agreeable flavor.

Camu camu is a shrub or small tree 4-8 m tall with a spherical soft fruit with skin of
pink to purple color and black fleshy pulp very acid in flavor and a pleasant aroma.

Distribution:

This species is widely distributed in the low Amazon Rainforest, mainly in the margins
of the rivers and lakes of Peru, Colombia, Brazil and Venezuela?. It grows in humid
tropical climate, in flood alluvial zones as wild and cultivated shrub?3.

! Elesbao R. et al., (2002). Dostert N. et al., (2009), p. 7.
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In natural populations, the harvest is
difficult: the plants are in flooded lands
and only the fruits available over the
water level are extracted with the help of
canoes*.

Traditional Uses:

The uses of camu camu are very diverse: as food, the ripe fruit is consumed in soft
drinks and delicious ice cream. According to Dr. G. T. Prance, director of the Royal
Botanical Gardens at Kew in London and one of the leading experts on Amazonian
botanty, the fruit contains thirty times more Vitamin C than citrus>. Among the
macronutrients, potassium was the most abundant mineral (711 mg kg™!) and could
be considered, like vitamin C, nutritionally significant.

Regarding the medicinal aspect, a poultice is made with the ground bark to heal

wounds; also, the fruit is drank liquefied with water as flu remedy, laxative, to soothe
gastro-intestinal discomfort and rheumatism®.

Phytochemicals:

HO

The main characteristic of the camu camu fruit is its

extremely high content of L-ascorbic acid (Vitamin C,
HO natural antioxidant): 2,400 to 3,000mg/100g’,®, much

higher than the one found in the acerole pulp (Malpighia
marginata) or citrics, traditionally known as sources of
this vitamin. Currently, it is recognized as one of the
plants richest in Vitamin C.°

H

HO OH

2 Elesbao R. et al., (2002).
* Brack Egg A., (1999), p. 334
* Dostert N. et al., (2009), p. 7.
> Mark J. Plotkin. Tales of Shaman’s Apprentice. ISBN 0-670-83137-9. Penguin Group.
5 Pierce S., (2009).
7 Silva, (1998) en Elesb3o R et al. (2002)
& Justi K. et al. (2000)
? Kenichi N et al. (2006)

Tnte. Enrique Delucchi 80. Lima 04. Peru

T:+51 1463 0350

E-mail: info@3qp.biz




CamuCamu

Revl. June 23rd, 2014

Fig 1: Ascorbic Acid

Ascorbic Acid content of fresh fruits
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Fig 1: Ascorbic Acid content of some fresh fruits

The peel, besides containing higher amount of L-ascorbic acid than the pulp
5,000mg/100g)° contains a phenolic fraction rich in anthocyanins, coloring compounds

that provide the red to purple shade characteristic of the ripe fruit'* and which also act
as antioxidants.'?

Other substances identified in the camu camu fruit include carotenoid compounds
(trans-luteine, B-carotene, violaxantine and luteoxantine)!3, volatile terpenics (cis-pB-
ocimeno, caryophellene, a-pinene, d-limonene.*

"% Villachica, H., (1996)

! Altenhofen Da Silva M., (2008)
12 Chirinos R et al., (2000)

13 Zanatta et al., (2007)
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COSMETIC BENEFIT

1. ANTIOXIDANT ACTION

The free radicals are chemical agents provided with a potent oxidant capacity. The free
radicals occur normally during the metabolism. The immunological system of the body
also creates them to neutralize virus and bacteria. Other sources of free radicals and
oxidative tensions include environmental factors such as pollution, cigarette smoke and
certain pesticides.”

Stress
(Endogenous
Tabac factor) Infection
(Exogenous (Endogenous
factor) factor)

Polution Aging
(exogenous (Endogenous
factor) factor)

Inflammation

UV Rays Oxidative (Endogenous
(Exogenous factor)

factor) stress

Fig 2: The Free Radicals and the Oxidative Stress

Under normal conditions, our body is able to maintain a balance between the free
radicals that are generated or that infiltrate from the outside, and the systems that

" Franco et al., (2000)
> Blake S., (2007)
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neutralize them. When the antioxidant defense is not one hundred percent efficient,
the formation of free radicals increases; this is called oxidative stress: the tissues
become attacked, producing an accelerated aging.

The free radicals attack especially the cellular membranes, causing the destruction
thereof. These membranes are the delicate support of the genetic map of the cells,
which nucleus contains DNA. The integrity of this membrane protects the DNA and the
life of our cells.

Vitamin C (L-ascorbic acid) is one of the most important antioxidants in the body fluids
and the skin'® since it safeguards many molecules essential in the body, such as
proteins, fats, carbohydrates and nucleic acids (DNA and RNA) from the damage due
Danates electran 1o stabilize to free radicals. The protection to the DNA from the

harmful axygen species i . \ ] \ ) ) -
ANTIOXIDANT oxidative damage is a way in which this vitamin

Jreary HOW ANTIOXIDANTS May reduce the risk of cancer. Similarly, it plays a
WORK AGAINST fundamental role in the regeneration of the Vitamin

FRE?ﬂ%ngls E and the beta-carotene after they have performed

their antioxidant functions, whereby they may act

synergically.’

D Studies carried out conclude that the Vitamin C and
electron o anthocyanins present in the camu camu fruit
function as natural antioxidant even more efficiently
than the synthetic L-ascorbic acid due to a joint

Unstable oxygen species, action with other natural substances present in the
has unpaired electron fFUIt 18

Fig 3: How antioxidants work

2. VITAMINE C AND THE SKIN

Vitamin C is a normal skin constituent that is found at high levels in
both the dermis and epidermis'®. The vitamin C content of the
epidermis is higher than the dermis, although the vitamin C
concentrations in both layers are approximately equal to that of
other water-soluble antioxidants. Aging, however, causes a decline

'8 pinell S. et al.. (2001)
7 Blake S. (2007)
¥ Teuro 1. (2008)
% Shindo Y, et al. (1994)
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in vitamin C content in both the epidermis and dermis?°. Excessive exposures to UV
light or pollutants (e.g., cigarette smoke and ozone) may also lower vitamin C content,
primarily in the epidermis.

Functions in healthy skin:

Photoprotection:

Vitamin C limits the damage induced by ultraviolet (UV) light exposure. Vitamin C is not a
“sunscreen” because it does not absorb light in the UVA or UVB spectrum. Rather,
the antioxidant activity of vitamin
C protects against UV-induced
damage caused by free radicals®’.

UV light decreases vitamin C
content of skin, an effect that is
dependent on the intensity and
duration of UV exposure??, In
cultured keratinocytes, the
addition of vitamin C reduces UV-
related DNA damage and lipid
peroxidation, limits the release of
pro-inflammatory cytokines, and
protects against apoptosisB.
Vitamin C also modulates redox-
\ \ " sensitive cell signaling in cultured
skin cells and consequently increases cell survival following UV exposure?*,

Role in the formation of collagen

Ascorbic acid also intervenes in the synthesis of collagen, protein that constitutes 70%
of the dermis and provides to it strength and flexibility, stimulating its formation and
strengthening the skin against external attacks.

Vitamin C (VitC) plays a critical role in the maintenance of a normal mature collagen
network in humans (anti-scurvy properties) by preventing the auto-inactivation of lysyl
and prolyl hyroxylase, two key enzymes in collagen biosynthesis. If you don’t get the

2% Rhie G, ET AL. ( 2001)

! DarrD, et al. (1992)

*2Shindo Y, et al. (1994)

23 Tebbe B, et al. (1997)

** Savini let al. (1999)
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proper amount of vitamin C, collagen production will slow. A decline in collagen
production will not only make skin more susceptible to wrinkles, but it might also make
it more susceptible to bruising.

It is proposed that the topical application of Vitamin C protects the skin from sunburns

and reverts the pigmentation and wrinkles caused by photoaging.®, ¢

ROLE OF VITAMINE CIN THE FORMATION OF COLLAGEN

Within the Cell: Hydroxylation of lysine and proline amino acids occurs

inside the lumen. This process is dependent on ascorbic acid (Vitamin C)
as a cofactor. Triple helical structure is formed inside the endoplasmic
reticulum. This is called procollagen.

Outside the cell. Tropocollagen is formed by procollagen peptidase.
These molecules gather to form collagen fibrils.Multiple collagen fibrils
form into collagen fibers.

Fig 4: Vitamin C role in Collagen Synthesis

Efficacy Tests

ANTI-FREE RADICAL EFFECT

2> Burke K. (2004)
*® Tsai T. (2008)
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The INKA CAMU CAMU was evaluated by a battery of chemical trials to determine its
capacity to neutralize the free radicals.

Reducing Power

The reducing capacity of a compound may serve as a significant indicator of its
potential antioxidant activity. However, the activities of antioxidants have been
attributed to various mechanisms such as prevention of chain initiation, decomposition
of peroxides, reducing capacity and radical scavenging. As shown in figure 5, the
reducing power of INKA CAMU CAMU was compared with the standard L- ascorbic acid
and found to be superior. The reducing potential of the INKA CAMU CAMU was
measured in its capacity to reduce the ion Fe** by the method of Hazra et al?’.

0.8

0.7

0.6

0.5 M Inka Camu-
Camu

0.4 " L- Ascorbic

Acid

Absorbancia

0.3

0.2

0.06 0.13 0.2 0.27 034 0.4 mg/mL

Reducing power of INKA CAMU CAMU AND L-ASCORBIC ACID

It is observed that from a concentration of 0.27 mg/mL, the reducing activity of the
INKA CAMU CAMU is equal to and even a little higher than the one of L-ascorbic acid.

Hydroxyl radical scavenging activity

" Hazra B. et al., (2008)
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The hydroxyl radical plays a significant role in the damage caused by the UV radiation
and is more reactive towards the damage of the cellular constituents compared to the
hydrogen superoxide and peroxide radicals.

The antioxidant activity for the hydroxyl radical of the INKA CAMU CAMU was
determined according to the method described by Apak et al?® where the Mannitol was
used as compound of reference. See Figure 6.

Antioxidant activity against Hydroxyl
Radical

e

M EC50 ug/mL

Mannitol
INKA CAMU CAMU

Fig 6: INKA CAMU CAMU Antioxidant activity against Hydroxyl Radical

The ICsgvalue indicates that INKA CAMU CAMU is 25% better hydroxyl radical
scavenger than the standard mannitol.

Inhibition of Collagenase Activity

The inhibition of the collagenase activity was carried out using the method described
by Thring et al*®. It used the enzyme Collagenase of Clostrodium and the
epigallocatechin gallate (EGCG) as compound of reference. See Figure 7.

%% Apak R. et al., (2008)
% Thring T., (2009)
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Collagenase Inhibition

7

M EC50 pg/mL

INKA CAMU CAMU

Fig 7: Collagenase Inhibition

The results show that the INKA CAMU CAMU has an interesting anti collagenase
activity comparable to the one of the EGCG, used as control.

Inhibitory effect on viability of uv-b-exposed skin cells.

To examine cell viability in UV-B-irradiated 3T3 human dermal fibroblasts for 24 h, the
MTT reactive analysis was conducted, according Ji-Young Bae et al. method°. The
fibroblasts were inoculated in 24-well plates (5 x 105 cells / well) and cultured for 24
hours in Iscove's modified Dulbecco for 24 hours. Hydroalcoholic extracts at different
concentrations were then added and incubated for another 24 hours, after which the
supernatants were removed and fresh medium and re-incubated. After 24 hours the
supernatants were collected and the amount of type I procollagen was measured using
a kit from Takara (Takara Bio, Japan).

% Bae J-Y et al. Exp. Dermatol. 2010,19:e182-e190
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Human Dermal Fibroblas against UV
Radiation

e

% DE PROTECCION

INEA CANMU CARMU

Fig 8: Inhibitory effect on viability of uv-b-exposed skin cells with Inka Camu Camu

When 3T3 fibroblast were pretreated with INKA CAMU CAMU at a concentration of 50
Hg/ml, the product showed a high protective effect up to 42.7%, and at a
concentration of 25 pg/ml showed a protective effect up to 13.7% against
UV-B radiation. (Fig 8)

CONCLUSIONS

INKA CAMU CAMU is an innovative Natural Ingredient with a very important
antioxidant activity against the free radicals pernicious for the integrity of the
skin, in addition protects against the degradation of the collagen fibers,
responsible for the support tissue of the skin.

It is indicated for:
e Anti-aging products
e Sunscreen products

e After sun products

Dose of use - Solubility — Preparation
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INKA CAMU CAMU is a NON GENETICALLY MODIFIED ingredient.

DOSE OF USE:

SOLUBILITY:

PREPARATION:

From 1 to 10%.
Water-soluble.

INKA CAMU CAMU is sensitive to light, humidity and contact with
iron. Preferably, it will be incorporated into the cosmetic
preparations at acid pH, lower than 4.0, at the end of the
preparation and below 35°C.

Analytical Information

Aspect:

Odor:

Color:

Solubility in water:

pH (20°C):

Homogeneous liquid
Characteristic
Yellow to orange
Soluble

3.8-5.0

Specific gravity, 20°C: 1.035 -1.050

PRESERVATIVES:

MICROBIOLOGY:

None

Total aerobic mesophilic count: < 1000 cfu/gr
Total fungi and yeast count: < 100 cfu/gr

Pathogens:

PRESERVATION:

Absence

Store in airtight container, protected from light and humidity and
between 15°C to 25°C.

If the original container is opened, it should be handled with
special care in order to avoid a secondary microbiological
contamination.
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We provide our best knowledge about the subject; however, the formulator will have
the responsibility to ensure the stability of the formulation by performing the necessary
tests.
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