© )
organiccrops

—__—=

ANNEX

STATEMENT OF MACA BENEFITS
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1. Introduction and Scope

Introduction
100% Peruvian High-Altitude Maca (Raw & Gelatinized)

Maca (Lepidium meyenii) has been grown in the high Andes of Peru for centuries and is valued today for
its impressive nutritional profile and broad functionality in food, beverage, and supplement applications.
OrganicCrops sources maca exclusively from the Huanuco and Junin regions, where extreme altitude
and traditional cultivation methods naturally support its quality and potency.

Scope
This annex provides a comprehensive, factual, evidence-based overview of maca (Lepidium meyenii),
focusing on:

= Verified nutritional composition

=  Scientifically supported functional benefits

= Differentiation between clinical evidence and traditional use
=  Mechanisms of action where understood

=  Supporting references from recognized scientific literature

All information is presented for regulatory, quality assurance, and audit purposes, and
complies with OrganicCrops’ policy to disclose only verifiable, non-medical, non-therapeutic

claims.

2. Botanical Background

Species: Lepidium meyenii Walp.

Family: Brassicaceae

Plant part used: Hypocotyl (root)

Cultivation altitude: 3,800 — 4,500 masl (Andes, Peru)

Maca thrives in extreme high-altitude environments, which contribute to its unique phytochemical
profile. The nutrients and secondary metabolites vary by maca type (yellow, red, black), with black maca
generally showing stronger effects in energy-related and cognitive animal studies, and red maca
showing notable activity in prostate-related animal research.

3. Nutritional Composition

Maca is high in nutrients relative to its caloric Relevant bioactive compounds:

density. Typical composition per 100 g: - Macamides & macaenes (unique to

= Carbohydrates: 59-65% maca; associated with energy & mood)

=  Protein: 9-13% (contains essential amino = Glucosinolates (linked to prostate and
acids) cellular defence research)

= Fiber: 4-8% =  Polyphenols (antioxidant properties)
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= Fats: 1-2% (contains linoleic & oleic =  Sterols (campesterol, beta-sitosterol)
acids)

=  Vitamins: B1, B2, B6, C

=  Minerals: Iron, Copper, Potassium,
Calcium, Manganese

Nutritional values used in this annex are supported by verified laboratory analyses and peer-

reviewed literature (see Section 10).

4. Evidence-Based Benefit Areas

Below is a detailed explanation of the scientifically supported functional benefits of maca, including
mechanisms and evidence quality.

4.1 Sexual Well-Being & Libido (Men & Women)

Evidence: Human clinical trials, systematic reviews.

Multiple randomized clinical trials (6—12 weeks) demonstrate modest improvements in sexual desire in
both men and women.

A 2010 systematic review (Shin et al.) found statistically significant improvements in libido compared to
placebo.

Proposed mechanisms:

= Macamides may influence the endocannabinoid system, which affects mood and desire.
= Improved mood and energy may indirectly support sexual well-being.
=  Evidence quality: Moderate; consistent across small human trials.

4.2 Male Fertility & Semen Quality
Evidence: Human clinical studies + mechanistic lab data.
Studies show improvements in:

=  Sperm count
=  Sperm motility
=  Semen volume

These effects were present in both healthy and sub fertile men.

Proposed mechanisms:

= Increased antioxidant capacity reduces oxidative stress to sperm.
=  Sterols may support hormonal balance indirectly without altering hormone levels.

Evidence quality: Moderate; small sample sizes but consistent outcomes.
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4.3 Mood, Stress & Emotional Well-Being

Evidence: Human studies (menopausal women), animal models.
Maca has been associated with:

=  Reduced anxiety
=  Reduced depressive symptoms
= Improved well-being scores

Proposed mechanisms:

=  Flavonoids and macamides interact with neurotransmitter pathways.
=  Possible modulation of the HPA axis (stress response).

Evidence quality: Moderate; strongest in menopausal women.

4.4 Energy, Endurance & Athletic Performance
Evidence: Human pilot trials + extensive animal research.

Human cycling studies show improved time-trial performance after 14 days.
Animal studies show enhanced endurance and reduced fatigue markers (e.g., lactate, ammonia).

Proposed mechanisms:

=  Macamides may improve mitochondrial efficiency.
=  Carbohydrate-rich content supports energy availability.

Evidence quality: Preliminary human evidence; strong animal support.

4.5 Cognitive Function (Learning & Memory)
Evidence: Strong animal studies (black maca), traditional use.
Rodent models with induced memory impairment showed:

= Improved learning
= Improved memory recall
= Neuroprotective effects

Black maca consistently performs stronger than yellow or red in cognitive endpoints.

Proposed mechanisms:

=  Antioxidant activity
=  Lipid-based macamides may support neuronal function

Evidence quality: Strong animal evidence; traditional human use.

4.6 Bone Health (Especially in Women)
Evidence: Limited human clinical data.

Studies in peri/postmenopausal women show increases in bone formation markers.
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Proposed mechanisms:

= Nutrient density (Ca, K)
=  Phytochemicals that influence endocrine signalling indirectly

Evidence quality: Preliminary but promising.

4.7 Menopause Support (Women)
Evidence: Multiple human studies.
Maca supplementation has shown improvements in:

=  Hot flashes

= Sweating

=  Sleep quality

= Mood

= Sexual function

= Qverall quality-of-life ratings

Proposed mechanisms:
Maca does not contain phytoestrogens but may act on endocrine support pathways indirectly.

Evidence quality: Moderate; clinically relevant.

5. Benefits by Maca Type

Although all maca varieties share a core nutritional profile, scientific data indicates functional
differences:

Maca Type Strongest Evidence Indicates Evidence Source
Black Maca Energy, stamina, memory, sperm quality Animal models & small human studies
Red Maca  Prostate size reduction (rodent), mood Animal models, human wellness trials

White Maca General nutrition, mood balance Traditional use, basic studies

6. Gelatinized vs Raw Maca

Raw Maca Powder: Gelatinized Maca Powder:
=  Minimally processed = Heated to remove starch and improve
=  Retains full phytochemical digestibility
spectrum =  Easier on sensitive digestion
=  Higher starch content =  Higher concentration of active
compounds per gram (due to starch
removal)

Both forms are nutritionally valuable; selection depends on application.
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7.

Traditional Andean Uses

For over 1,500 years, maca has been traditionally used for:

Enhancing stamina and resilience at high altitude

Supporting fertility in both men and women

Improving vitality in physically demanding labour

Supporting adolescent development and cognitive performance

claims.

These uses are supported by ethnobotanical records and cultural history but are not medical

. Safety Profile

Maca is non-toxic in conventional food dosages.
Widely recognized as safe (GRAS) in the United States.
No documented adverse effects in clinical studies at 1.5-3 g/day.

Gelatinized maca may be preferable for individuals sensitive to raw starches.

Special populations:

9. Application in Food & Supplement Industries

Pregnant/lactating women: insufficient formal data (common regulatory disclaimer).
No known interactions with medications at standard dietary quantities.

Maca is widely used in:

Food & Beverage Functional snacks Private Label & Retail

=  Smoothies, juices, instant =  Nutritional Supplements =  QOrganic maca powder
drink mixes =  Capsules, tablets, gummies = Gelatinized maca powder

=  Breakfast cereals and muesli =  Sports nutrition blends = Blended maca (e.g.,

=  Bars, confectionery, bakery =  Adaptogenic and wellness black/red/yellow mixes)
products formulas

concentration.

Gelatinized maca is preferred in supplement formulations due to digestibility and
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10. Scientific Sources & References
A curated list of authoritative peer-reviewed sources:

Clinical Studies

Shin BC et al., 2010 — BMC Complementary Medicine: Systematic review on libido.
Brooks NA et al., 2008 — Menopause: Effects on menopausal symptoms.

Stone M. et al., 2009 — J. Ethnopharmacology: Cycling performance.

Gonzales GF et al., 2001-2012 — Multiple fertility studies.

PwnNnPRE

Prostate & Endocrine Research

5. Gasco M. et al., 2007 — Reproductive Biology & Endocrinology: Red maca & prostate.

Cognitive Function

6. Rubio J. et al., 2006-2011 — Learning and memory studies in rodents.

Phytochemistry & Nutrients
7. Valerio LG & Gonzales GF, 2005 — Food Chemistry: Maca phytochemical profile.

Additional Sources

8. Peruvian Ministry of Agriculture botanical documentation.
9. Tradicional medicine archives (Instituto de Medicina Tradicional, Peru).
10. USDA nutrient databases & certified lab analyses.

This reference list may be expanded on request.

11. Conclusion

Based on current scientific evidence, maca is a nutrient-dense functional ingredient with documented
effects in areas such as libido support, semen quality, mood balance, energy/endurance, menopausal
well-being, and cognitive performance (animal models).

Maca is a versatile, nutrient-rich superfood with strong consumer awareness and growing demand in
the global natural products market. Whether used in functional foods, beverages, sports nutrition, or
supplement formulations, OrganicCrops provides maca powders (raw and gelatinized) that meet high-
altitude origin, traditional cultivation, and rigorous quality standards suitable for global food,
supplement, and wellness industries.

11.1 Why Maca is a High-Value Ingredient

Naturally Nutrient-Dense

Maca is rich in essential vitamins (B1, B2, C), minerals (iron, copper, potassium, calcium), amino acids,
and plant compounds such as polyphenols and glucosinolates. Its balanced nutrient profile makes it
ideal for functional foods and health-oriented formulations.
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Supports Energy & Vitality

Maca is widely used in sports nutrition, smoothies, energy blends, and wellness products thanks to its
natural carbohydrate, amino acid, and phytonutrient composition. It is often chosen by active
consumers looking for a clean, plant-based performance boost.

Popular for Mood & Well-Being

Consumers appreciate maca for its role in supporting emotional balance, general well-being, and day-to-
day resilience. Studies indicate that certain maca varieties may help maintain a positive mood and
support overall vitality.

Widely Used in Men’s & Women’s Health Products

Maca is frequently included in formulas targeting men’s vitality and women’s well-being. Its traditional
use and growing research base make it a popular choice for brands in the wellness and hormonal-
balance categories.

Versatile in Product Development

Maca has a pleasant, slightly malty taste that blends easily with:

= Smoothies =  Capsules & tablets
=  Energy bars =  Nutritional supplements
=  Beverage powders =  Functional foods

= Breakfast products

Gelatinized maca (heat-treated to remove starch) offers improved digestibility and higher
concentration of active components, making it ideal for encapsulated or powdered

supplement applications.

11.2 Why Brands Choose OrganicCrops Maca

= High-altitude origin (approx. 4,000 masl) =  Stable supply and export-ready
= Pesticide-free, clean-label, organic documentation

=  Available as Raw or Gelatinized = Suitable for private label or bulk
= Consistent quality from smallholder ingredient supply

farmer cooperatives which use
sustainable harvesting practices

For more information, please contact:

OrganicCrops E.I.R.L.

Address: SM 687, Caserio Chirapa S/N, Telephone: +51989 247 319
Sector Majambal, Rumisapa, Email: hello@aorganiccrops.net
22170 Lamas, San Martin, Internet: https://organiccrops.net
Peru
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