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Disclaimer:  All investments are subject to risk.  The information contained herein constitutes the opinions and perspectives of Phenolaeis Sdn Bhd.  It contains forward-looking statements that are subject to risks and 
substantial uncertainties.  In particular, statements herein that are not historical facts (including but not limited to statements concerning future development of products, future products to be developed, marketing 
plans, research and development plans, future operating results, and anticipated cash requirements) may be “forward looking” statements.  Actual results may differ from those stated in any forward-looking statements.  
Factors that may cause such differences include, but are not limited to, market acceptance of products and proposed products, the amount of additional research and development efforts required to bring new products 
to market, competition, availability of additional sources of capital, manufacturing capability, and general economic conditions. This document is not intended to be an offer to purchase securities, but is for information 
only.   

global food and ingredient 
companies interested in obtaining 
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Research:  $25M+ invested in 
research with multiple 
Internationally recognized 
academic, hospital, and research 
organizations to study PFBs 
 
Awards:  10+ International awards 
and recognition from key PFB 
Investigators. 
 
IP: 23 PFB Patents exclusively 
licensed from Malaysian Palm Oil 
Board for broad applications. 
 
Pilot Manufacturing Facility:  
Established in Malaysia in 2004 by 
MPOB.  Access to R&D and Clinical 
Marketing Study PFB Material.  
Capacity up to 50kg/mo. 
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plant has evolved effective bioactive and antioxidant machinery. Phenolaeis’ proprietary 
technology captures this natural component profile in its native form, composed of five major 
phenolic marker compounds of PFBs are protocatechuic acid, p-hydroxybenzoic acid, and 3-, 4-, 
and 5-O-caffeoylshikimic acid. PFBs are produced with an extraction technology licensed from 
the MPOB. 
 
Preclinical Data:  Five major compounds showing prominent HPLC peaks were isolated, 
identified, and characterized as the five phenolic marker compounds along with carbohydrates, 
sugars, and fibers to represent PFBs. Extensive chemical and animal studies have demonstrated 
biological activity and beneficial outcomes on diabetes, cardiovascular disease, neuroprotection 
and age-related macular degeneration.   
 

 
 

Figures 1:  Fasting response to OPP/PFB in Nile Rat 
model showing significant decreases in blood glucose 
levels with consumption of PFB product. 

Figure 2:  Effects of PFJ/PFB on Macular Degeneration 
Model showing significant decrease in Angiogenesis 
with consumption of PFB. 

 
Regulatory Compliance Path and Certifications:  We will seek US GRAS (Generally Recognized 
As Safe) affirmation of the PFB product in 2015.  Accordingly, PFBs will be treated as a natural 
food product not requiring regulatory approvals for labeling and commercial sales.   
 
 

 



Nrf-2 Activation by Palm Fruit Bioactives
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Materials and Methods

Test compounds
PFBs are produced from the vegetation liquor portion of the palm 
oil milling process, maintaining the natural component profile in its 
native form, composed of five major phenolic marker compounds 
including protocatechuic acid, p-hydroxybenzoic acid, and 3-, 4-, 
and 5-O-caffeoylshikimic acid. These five phenolic marker 
compounds along with carbohydrates, sugars, and fibers are 
collectively represented as the PFB test agent. 

Two aliquots were taken from this stock, one which was sterile 
filtered (in case of bacterial contamination that might interfere with 
cell culture) and one which was used as-is. 

A series of PFB dilutions were made from 100% down to 0.625%, 
in cell culture medium (see Cell Culture, below).

Cell culture
AREc32 cells (an MCF-7 cell line stably transfected with a vector 
containing firefly luciferase under the control of the Antioxidant 
Response Element, ARE) were cultured in RPMI 1640 culture 
medium with L-glutamine (Thermo-Fisher Scientific, Waltham MA, 
Catalog #11875-093), supplemented with 10% fetal bovine serum 
and Anti-Anti antibiotic/antimycotic (Thermo-Fisher Scientific, 
Catalog #15240-062).

Cell viability / ATP content assays
The Cell-Titer-Glo Luminescent Cell viability assay was used to 
determine the number of viable cells in culture based on 
quantitation of the ATP present, as an indicator of metabolically 
active cells. Cells were seeded in 40µL of medium at a density of 
500 cells / well in 384-well white-walled Cultur-Plate-384 cell 
culture plates (Perkin-Elmer, Waltham MA, Catalog #6007680), 
and exposed to 10µL of PFB the following day (5-fold dilution; final 
concentration ranged from 20%-0.125%). Cells were allowed to
grow in the presence of PFB for 6 and 24 hours for dose-course 
studies, at which point Cell-Titer-Glo (Promega Corp., Madison WI, 
Catalog #G7571) reagent was added at a volume equal to the cell 
culture medium in the plate, according to manufacturer’s 
instructions. Luminescence was read on an Envision 2104 multi-
label reader (Perkin-Elmer, Waltham WI).

ARE activity assay
AREc32 cells were seeded at a density of 500 cells / well in 384-
well white-walled Cultur-Plate-384 cell culture plates (Perkin-
Elmer, Waltham MA, Catalog #6007680), and exposed to PFB at 
the same concentration listed above in “Cell viability / ATP content 
assays” the following day. Cells were allowed to grow in the 
presence of PFB for 6 or 24 hours for dose-course studies, at 
which point Bright-Glo (Promega Corp., Madison WI, Catalog 
#E2610) reagent was added at a volume equal to the cell culture 
medium in the plate, according to manufacturer’s instructions. 
Luminescence was read on an Envision 2104 multilabel reader 
(Perkin-Elmer, Waltham WI).

INTRODUCTION: In vivo animal studies have shown bioactive
phytonutrients from palm fruit (Elaeis guineensis) to improve markers
of cardiovascular, neurologic, cancer, and metabolic diseases. Many
of the benefits of palm fruit bioactives (PFB), (including anti-
hypertensive, anti-atherogenic, anti-arrhythmic, anti-diabetic, anti-
dementia, and anti-cancer) are though to be related to both direct and
indirect antioxidant activities.

PURPOSE: Overexposure to reactive oxygen species has been
implicated in the pathogenesis of a wide range of chronic conditions,
including cardiovascular disease, cancer, and the aging process (e.g.
“free radical theory of aging”). While some early studies have shown
the benefits of “direct” antioxidants (e.g. vitamins A, C, E) in reducing
oxidative cellular damage, more recent evidence suggests that mega-
doses of antioxidants (e.g. E, beta-carotene, resveratrol) may interfere
with internal cellular protection pathways, disrupt redox balance, and
suppress several important exercise-induced adaptations. In contrast,
up-regulation of endogenous “indirect” antioxidant pathways has been
proposed as a mechanism for optimizing redox balance. Activation of
nuclear factor (erythroid-derived 2)-like 2 (Nrf2), a transcriptional
regulator of phase II antioxidant enzymes, has been suggested as an
important step in attenuating oxidative stress. A number of natural
phytonutrients have been shown to activate Nrf2, including turmeric
and green tea. Palm Fruit Bioactives (PFB), a standardized 5-
polyphenol blend, has been shown to exhibit anti-hypertensive, anti-
atherogenic, anti-diabetic, and chemo-preventive effects in animal
models. The purpose of this study was to evaluate the effect of palm
fruit bioactives (PFB) on activation of the Nrf2 pathway in cell culture
as one potential mechanism of action for PFB’s health effects.

METHODS: AREc32 cells (MCF-7 cell line stably transfected with a
vector containing firefly luciferase under the control of the Antioxidant
Response Element, ARE) were cultured in RPMI 1640 culture medium
with L-glutamine and supplemented with 10% fetal bovine serum and
antibiotic/antimycotic. AREc32 cells were seeded at a density of 500
cells/well and exposed to PFB at varying concentrations from 0.125%
to 20% for 6-24h.

RESULTS: PFB increased cell viability at 6h (0.125% and 3.3%) and
24h (2% and 3.3%). At both time points, PFB increased Nrf2-
activation expression over untreated controls by a factor of 9-20 fold
(0.25% and 7.5% at 6h; 0.125% and 5% at 24h).

CONCLUSIONS: These data demonstrate potent Nrf2-activation by
PFB which may provide a potential mechanism of attenuating
oxidative stress and explaining previously observed cardiovascular,
metabolic, and cell-protection effects.

Funding: This study was sponsored by Phenolaeis Sdn Bhd.

Abstract Effect of PFB on Cell Viability

Effect of PFB on ARE Activity

• Palm fruit bioactives (PFB) increase cell viability and induce the Antioxidant Response Element (ARE)
via Nrf-2 activation.

• Nrf-2 activation is present at multiple time points and for low concentrations between 0.25% and 7.5%.

• Nrf-2 activation is elevated (above untreated controls) by 9-20-fold by PFB, which compares favorably
to previous studies of Nrf-2 activation by other natural ingredients including milk thistle (5-fold),
turmeric (9-fold), and green tea (20-fold).

Conclusions
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Healthy Aging
• 140% improvement in ORPc with PFBc

supplementation

• Pro-inflammatory biomarkers showed 
substantial improvements with PFBc
supplementation compared to placebo
• IL-1β (-40%), MCP-1 (-45%), IL-6 (-104%)



Heart Health
• Heart health parameters were 

substantially improved

• Heart Rate Variability (HRV) was 
maintained after exercise

• Increased HRV is cardioprotective



Brain Health
• Up to 22% improvement in Brain-derived 

Neurotrophic Factor

• Brain-derived neurotrophic factor (BDNF) is a widely 
expressed peptide involved in many types of synaptic 
plasticity, mediating learning and memory, including 
emotional learning

• Substantially Improved Mood (POMS)



Objectives & Methods – Pilot Study
• Previous studies have demonstrated a significant comorbidity between 

cardiovascular diseases such as heart attack, and psychological conditions 
such as depression - partly due to shared disruptions in biochemistry. 
• Our objective was to explore the biochemistry underlying this heart-brain 

relationship by assessing a range of parameters associated with 
oxidative/inflammatory balance, cardiac function, and mood state.
• Before and after an exercise stress challenge (to induce 

oxidation/inflammation) and 1-month of supplementation with palm fruit 
extract (PFBc; Phenoleais, USA), we assessed doses of 250-500-1,000mg/day 
(in 29 healthy subjects aged 21-56y):

• Oxidative balance (REDOX status)
• Inflammatory balance (TNF-alpha, IL-8, IL-6, IL-1B, and MCP-1)
• Cardiac stress/risk (cardiac troponin, heart rate variability, and cholesterol)
• Brain plasticity (BDNF; brain-derived neurotrophic factor)
• Psychological mood state (POMS; profile of mood states)



Results & Conclusions – Pilot Study

• Oxidative capacity (ORPc) and some inflammatory markers (IL-1B, MCP-1, IL-6) but 
not all (TNF-alpha, IL-8) were improved following PFBc supplementation. 
• Parameters associated with both heart health (cardiac troponin, HRV, and 

cholesterol) and brain health (BDNF) were improved by PFBc supplementation.
• PFBc improved some aspects of psychological mood state (fatigue, confusion, vigor) 

but not all (anger, tension, depression).
• Results from this pilot study of exercise stress and PFBc supplementation suggest 

an interesting and close relationship between heart health, brain health, and mood 
(i.e. “Heart-Brain-Mood-Axis”) – and suggest that “mental” wellness may be more 
closely related to “physical” health parameters than is typically appreciated. 



Depressed patients = higher risk for heart attack
Heart attack patients = higher risk for depression

Heart-Brain-Axis







Palm Fruit Bioactive Complex (PFBc) 
• Reduction of oxidative and inflammatory stress to help preserve mental health

Astazine® Astaxanthin
• Provides cardiovascular support
• Decreases oxidative stress markers
• Supports optimal cognitive function

Bergavit® 40
• Supports healthy cholesterol levels

AquaCelle® CoQ10
• High absorption of CoQ10 into the body
• Promotes optimal total cardiac output
• Supports decreased workload/pressure on the heart

ThymoQuin (Black Cumin Seed Oil)
• Supports the body’s inflammation response system
• Supports normal blood sugar and cholesterol levels 





Optimization of Heart-Brain-Axis Signaling Improves Mental and 
Physical Performance

Courtney Talbott1, Lindsey Faucette DO2, and Shawn Talbott PhD3

1California Polytechnic University, Dept of Food Science and Nutrition
2California Health Sciences University College of Osteopathic Medicine
3Amare Global



Objective: Dynamic changes in heart rate variability (HRV) are considered 
as markers for autonomic nervous system (ANS) balance and psychological 
mood states, including depression, anxiety, overtraining, and burnout. 

HRV is reduced in both depression and heart disease, suggesting 
common physiological mechanisms. 

Reduced HRV suggests poor stress adaptation, while increased HRV is 
associated with vigor (physical energy, mental acuity & emotional well-
being). 

This study assessed the effects of nutritional supplementation on “Heart-
Brain-Axis” dynamics whereby nutrition may impact physical (heart) and 
psychological (brain/mood) parameters in a coordinated manner. 



Methods: Before and after 30-days of supplementation, subjects 
performed a HRV assessment (emWave Pro; HeartMath Institute) and 
completed a validated Profile of Mood States (POMS) survey to 
assess Global Mood (GM) and related subscales: Vigor (V), Tension 
(T), Depression (D), Anger (A), Fatigue (F), Confusion (C). 

The supplement (MentaHeart; Amare Global) contained 5 natural 
ingredients previously shown to have health benefits, including…
• Palm fruit bioactive complex (redox balance)
• Astaxanthin (antioxidant)
• Bergamot (cholesterol)
• Coenzyme Q10 (cardiac energetics)
• Black cumin seed oil (inflammation)
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MentaHeart = 

• Heart Health?
• Brain Health?
• Mental Wellness?
• Physical Performance?

YES!



Supplementation with PFBc results in meaningful improvements in 
biochemical markers of inflammation/oxidation, HRV (suggesting a 
“physical” heart benefit) mood state parameters (suggesting a “mental” 
brain benefit). 

These data suggest that PFBc supplementation supports the multi-faceted 
psychophysiological “Heart-Brain-Axis” with simultaneous and 
coordinated improvements in both physical and mental performance.

With further research & development efforts, PFBc has the potential to 
grow from science-based “ingredient” to multi-function “platform”

Overall Conclusions – Palm Fruit Bioactives Complex



Palm Fruit Extract adds 
wellness benefits plus a 
smooth taste to coffee.

Add the raw ingredient to 
your current formulation or 
invest in our turnkey, freeze-
dried coffee containing 5% 
Palm Fruit Extract.

Coffee’s Natural 
Complement Heart & 

Metabolic Health

Cognitive & Mood



Our freeze-dried coffee has a 
less bitter flavor, reduced 
astringency and a softer 
mouthfeel.  

Just one tablespoon of coffee crystals will offer 
an enhanced coffee flavor and add health-
supporting antioxidants to your body. 



Powered by palm, as 
nature intended. 

By bringing together the water-soluble and 
oil-soluble components from the oil palm 
fruit, Phenolaeis delivers a powerful immune 
and cognitive health nutraceutical. 

Nutraceutical
Innovation




