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Abstract: Weight management is determined by sustained energy balance and is
influenced by appetite, dietary intake, substrate utilisation, thermogenesis,
physical activity, sleep, metabolic health and behavioural factors. Multi-
ingredient nutraceuticals are frequently formulated to target several of these
processes simultaneously, but their scientific evaluation requires distinction
between evidence for individual constituents and evidence for the finished
combination. Raspberry+ is a Biotex multi-botanical and mineral capsule
containing red raspberry (Rubus idaeus) 500 mg, green coffee extract 250 mg,
Garcinia cambogia extract 20 mg, cayenne pepper 20 mg, cocoa extract 5 mg,
green tea extract 5 mg and zinc (as zinc sulphate) 2.5 mg per capsule, with a
current recommended use of one capsule once or twice daily after meals. This
structured narrative review critically evaluates published evidence relevant to
weight loss and weight-management support, appetite regulation, energy
metabolism, fat oxidation, thermogenesis, digestive physiology, endogenous
cellular defence and antioxidant balance. Green coffee has the most direct meta-
analytic anthropometric evidence among the major botanical components, but
reported effects are modest, and confidence is tempered by heterogeneity, a
published methodological critique of one influential meta-analysis, and
uncertainty about chlorogenic-acid exposure in the finished product.
Capsaicin/capsaicinoid meta-analyses indicate small reductions in body weight
and waist circumference and support thermogenic and energy-intake
mechanisms. Green tea evidence is heterogeneous: some meta-analyses show
small reductions in weight and BMI, whereas Cochrane analysis judged the
effects small and unlikely to be clinically important. A 2026 GRADE-assessed
meta-analysis nevertheless supports increased fat oxidation during and after
exercise with green tea extract. Garcinia/HCA data are inconsistent, with
positive meta-analytic estimates contrasting with a well-known randomised trial
showing no significant benefit; the amount in Raspberry+ is also markedly
below many trial exposures. Red raspberry is better supported for polyphenol-
related, postprandial and microbiome-associated metabolic effects than for direct
weight loss, including randomised human studies published in 2019, 2020 and
2026. Cocoa and zinc contribute antioxidant, metabolic and gastrointestinal
plausibility but are present at doses below those in many intervention studies.
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Overall, the formulation has a coherent ingredient-level rationale for adjunctive
metabolic wellness, but its specific efficacy for weight loss, appetite control or
thermogenesis cannot be inferred without standardised extract markers and
controlled trials of the finished product. Lifestyle measures remain foundational.

Keywords: Rubus idaeus; green coffee; chlorogenic acid; Garcinia cambogia;
hydroxycitric acid; Capsicum; capsaicin; Camellia sinensis; green tea; catechins;
cocoa flavanols; zinc; weight loss; appetite; thermogenesis; fat oxidation;
metabolic wellness.

Abbreviations
Abbreviation Definition
ATP Adenosine triphosphate
BMI Body mass index
CGA Chlorogenic acid(s); principally 5-O-caffeoylquinic acid and isomers
DOI Digital Object Identifier
EGCG Epigallocatechin-3-gallate (dominant green-tea catechin)
EFSA European Food Safety Authority
GI Gastrointestinal
GRADE Grading of Recommendations, Assessment, Development and
Evaluations
HCA Hydroxycitric acid; principal bioactive marker of Garcinia cambogia
HOMA-IR Homeostatic Model Assessment of Insulin Resistance
HPLC High-performance liquid chromatography
HPTLC High-performance thin-layer chromatography
hs-CRP High-sensitivity C-reactive protein
ICMIJE International Committee of Medical Journal Editors
IL-6 Interleukin-6
JAMA Journal of the American Medical Association
. NIDDK Clinical and Research Information Resource on Drug-Induced
LiverTox . .
Liver Injury
MEDLINE United States National Library of Medicine bibliographic database
PRISMA Preferred Reporting Items for Systematic Reviews and Meta-Analyses
PubMed US National Library of Medicine biomedical literature database
RCT Randomised controlled trial
TRPV1 Transient receptor potential vanilloid 1
VAS Visual analogue scale
WC Waist circumference

1. Introduction

The global burden of overweight and obesity has increased substantially over recent decades. Large pooled
analyses show that the problem now spans both high-income and low- and middle-income settings, making
weight management a major public-health and clinical priority'!. Body-weight regulation is not governed
by a single pathway. Rather, it reflects the cumulative interaction of energy intake, satiety, food reward,
resting energy expenditure, diet-induced thermogenesis, physical activity, substrate oxidation, adipose-
tissue biology, insulin sensitivity, sleep and environmental factors. Consequently, any nutraceutical
proposed to assist healthy weight management should be evaluated against this multifactorial physiology
rather than through a single “fat-burning” mechanism.

Herbal and dietary supplements are commonly used as adjuncts to lifestyle-based weight-
management programmes. However, systematic reviews of herbal medicines and isolated organic
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compounds show that statistically significant changes do not necessarily reach clinically meaningful
magnitude, trial quality is variable, and robust long-term evidence is often lacking™. This context is
particularly important for multi-ingredient formulations, where each component may have a plausible
mechanism but may be present at a dose or standardisation level that differs substantially from the
intervention tested in clinical studies.

The present review focuses on Raspberry+, a seven-component Biotex formulation, and evaluates
evidence relevant to six principal functional domains: (1) assistance in healthy weight management and
appetite control; (2) energy metabolism and physiological vitality; (3) fat oxidation and lipid metabolism;
(4) thermogenesis; (5) digestive and gut-metabolic physiology; and (6) endogenous antioxidant and
cellular-defence balance. Weight loss and anthropometric outcomes receive particular emphasis. Because
the current formula contains red raspberry rather than isolated raspberry ketone, literature on raspberry
ketone, including studies of materially different multi-ingredient products containing raspberry ketone, is

not treated as direct evidence for Raspberry+™*.,

2. Evidence Identification and Cross-Verification Approach

This article was developed as a structured narrative review rather than a registered systematic review.
Targeted searches of PubMed/MEDLINE, PubMed Central, Cochrane resources, major journal/publisher
platforms and authoritative safety sources were conducted and updated through August 2026. Search
concepts combined each ingredient name and principal bioactive marker with terms including obesity,
overweight, body weight, BMI, waist circumference, appetite, satiety, energy intake, energy expenditure,
metabolic rate, thermogenesis, fat oxidation, substrate utilisation, glucose, insulin, gut microbiota,
digestion, oxidative stress, antioxidant, safety and hepatotoxicity.

Evidence was prioritised in the following order: umbrella reviews and systematic reviews/meta-
analyses; randomised controlled trials; controlled acute metabolic studies; human mechanistic studies; then
preclinical or in-vitro evidence where human evidence was incomplete. Bibliographic details for major
references were cross-checked against PubMed records, DOI/publisher metadata or both. Current Biotex
product composition and directions were checked against the current product webpage and label image.
Because the process did not use a prospectively registered protocol, duplicate independent screening or
formal risk-of-bias adjudication across every included paper, this work is a structured narrative review and
is not PRISMA-compliant.

3. Raspberry+ Formulation and Product Context

The current Biotex Raspberry+ webpage positions the product as a vegetarian multi-botanical/mineral
capsule for adult metabolic wellness and recommends one capsule once or twice daily after meals. The label
reviewed for this manuscript lists seven active constituents. Product-specific information is summarised
separately from the academic evidence so that manufacturer descriptions are not conflated with clinical
outcomes.
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Fig 1: RASPBERRY+ by Biotex Life Solutions.

Table 1: Current Raspberry+ composition and research-relevant markers

Ingredient Per capsule Research-relevant marker(s)

Red raspberry (Rubus Plant part; extract ratio/solvent; total polyphenols;

. 500 mg . . .

idaeus) ellagitannins; anthocyanins

Green coffee extract 250 mg Coffee species/bean; chlorogenic acids (CGA) %; caffeine %

Garcinia cambogia extract 20 mg Plant part; hydroxycitric acid (HCA) %

Cayenne pepper 20 mg Capsicum species; total capsaicinoids/capsaicin %
Theobroma cacao source; total flavanols/procyanidins;

Cocoa extract 5 mg . .
theobromine/caffeine

Green tea extract 5 mg Camellia sinensis leaf; catechins; EGCG; caffeine

Zinc (as zinc sulphate) 2.5 mg I]illgsnslental zinc equivalent versus zinc-sulphate ingredient

A central translational issue is that milligrams of an unspecified botanical extract are not interchangeable
with milligrams of a standardised active constituent. For example, 250 mg of green coffee extract cannot
be assumed to deliver the chlorogenic-acid exposure used in a trial unless the CGA percentage is known.
The same limitation applies to HCA, capsaicinoids, cocoa flavanols and green-tea catechins. This is why
dose relevance is treated as an independent evidentiary dimension in Section 16.

The present product page also describes “non-stimulant” energy support. The term “non-
stimulant” cannot be substantiated without analytical confirmation because green coffee, green tea and
cocoa can contain caffeine and/or other methylxanthines depending on raw material and extraction. A
finished-product caffeine assay, together with supplier specifications for decaffeination where applicable,
would resolve this uncertainty.

4. Red Raspberry (Rubus idaeus): Phytochemistry and Metabolic Relevance

4.1 Principal phytochemicals

Red raspberry is rich in polyphenolic constituents, particularly ellagitannins and anthocyanins. A 2026
comprehensive review reported that ellagitannins may account for approximately 53-76% of the total
polyphenolic content of red raspberry, with sanguiin H-6, lambertianin C and related compounds
contributing to its characteristic phytochemistry™. Anthocyanins, ellagic acid, flavonols and other
phenolics provide additional redox-active components. Earlier integrative work summarised experimental
evidence linking raspberry polyphenols with cardiometabolic, oxidative and inflammatory pathways!®,
Isolated raspberry ellagitannins have demonstrated strong radical-scavenging and lipid-protective activity

in chemical and lipoprotein systems!”.

4.2 Human postprandial evidence

The most relevant human evidence for red raspberry concerns postprandial metabolic responses rather than
sustained weight loss. In a randomised crossover trial of 32 adults, Xiao et al. compared meals containing
0, 125 or 250 g of frozen red raspberries. Among participants with overweight/obesity, prediabetes and
insulin resistance, raspberry-containing meals reduced postprandial insulin exposure; the higher raspberry
dose also reduced peak glucose and insulin responses™. These findings support acute modulation of
postmeal glycaemic and insulinaemic physiology, but they do not establish weight-loss efficacy.

A newer randomised, single-blind crossover study published in 2026 evaluated 25 g of freeze-
dried red raspberry powder incorporated into a high-carbohydrate, moderate-fat meal in 36 older adults
with overweight/obesity. The raspberry condition reduced peak glucose and insulin-related responses
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compared with control, again supporting acute metabolic effects in a metabolically relevant population™™.
Importantly, 25 g of freeze-dried fruit is orders of magnitude greater than a 500 mg unspecified raspberry
ingredient and contains the matrix of the whole fruit; direct dose equivalence is therefore inappropriate.

4.3 Longer-term human evidence and interindividual variability

Longer-term evidence is more cautious. Franck et al. randomised 59 adults with overweight or abdominal
obesity and mild metabolic abnormalities to approximately 280 g/day frozen raspberries or their usual diet
for eight weeks. The intervention did not significantly improve the principal plasma glucose, insulin,
inflammatory-marker or blood-pressure outcomes, although transcriptomic and metabolomic changes
suggested effects on immune and phospholipid pathways''”. Subsequent metabolomic analyses identified
responder subgroups, emphasising substantial interindividual variability'". A 2026 metagenomic analysis
of participants from this intervention further linked response phenotypes to functional gut-microbiome

signatures'' .

Taken together, red raspberry has a convincing phytochemical and mechanistic rationale, and
acute human studies suggest postprandial metabolic modulation. However, there is no strong clinical
evidence that red raspberry itself, at a 500-1,000 mg/day capsule dose, produces meaningful body-weight
reduction. In Raspberry+, its most defensible roles are contribution of berry polyphenol-related metabolic
and antioxidant plausibility and potential gut-metabolic interactions, rather than direct “fat burning.”

Metabolic fate of red raspberry polyphenols
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Fig 2: Metabolic fate of red raspberry polyphenols. Ellagitannins and ellagic acid from Rubus idaeus
undergo limited small-intestinal absorption and are converted by colonic microbiota into urolithin
metabolites (urolithin A, urolithin B, isourolithin A and conjugates). Three urolithin producer phenotypes
(metabotypes A, B and 0) reflect documented interindividual variability; downstream readouts include
attenuated postprandial glycaemia and insulinaemia, lowered inflammatory and oxidative markers, and
shifts in phospholipid metabolism observed in human raspberry trials.

5. Evidence for Healthy Weight Management and Weight Loss

Weight loss is the principal claim domain requiring the highest level of scrutiny. A statistically significant
reduction in body weight in a meta-analysis can still be modest in absolute magnitude, and benefits
observed for a standardised single ingredient cannot be assumed for a multi-ingredient capsule unless
exposure is comparable. Across Raspberry+ constituents, the most consistent human anthropometric
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evidence is associated with green coffee extract, followed by smaller signals for capsaicin/capsaicinoids
and selected green-tea preparations. Garcinia results are inconsistent; zinc is not a reliable standalone
weight-loss ingredient; and direct red-raspberry weight-loss evidence is insufficient.

5.1 Green coffee extract: direct but methodologically heterogeneous anthropometric evidence

Green coffee extract is rich in chlorogenic acids, particularly caffeoylquinic-acid derivatives, and may
retain variable amounts of caffeine. Proposed mechanisms include altered intestinal glucose handling,
hepatic glucose metabolism, lipid metabolism, adipocyte signalling and, when caffeine is present, effects
on sympathetic activity and energy expenditure. Human evidence is quantitatively stronger than for most
other constituents of Raspberry+.

A 2020 systematic review and dose-response meta-analysis included 15 randomised clinical trials
(897 participants) and reported mean reductions of approximately 1.23 kg in body weight, 0.48 kg/m2 in
BMI and 1.00 cm in waist circumference, while body-fat percentage and waist-to-hip ratio were not
significantly changedm]. These estimates should be interpreted cautiously because a subsequent published
methodological comment identified calculation/data concerns and issues in the handling of crossover trials
in that meta-analysis'*. A 2024 umbrella review of five interventional meta-analyses reported pooled
reductions of approximately 1.22 kg in body weight, 0.48 kg/m2 in BMI and 0.55 cm in waist
circumference; subgroup analyses suggested that doses <=600 mg/day and interventions lasting more than
seven weeks were more likely to show weight reduction!'™. The umbrella-level signal is therefore
consistent with a modest effect, but it does not resolve quality limitations in the underlying evidence.

A 2023 systematic review applying stricter eligibility criteria identified only three randomised
trials (103 participants). The included interventions delivered green-bean coffee extract containing at least
500 mg/day of chlorogenic acid and reported a pooled body-weight reduction of about 1.30 kg; the authors
emphasised the small evidence base and short trial durations!'®. This active-marker requirement is
important: Raspberry+ provides a maximum of 500 mg/day of total green coffee extract, not 500 mg/day
of documented chlorogenic acid, so the product cannot be considered dose-matched without a quantitative
CGA assay. An earlier 2019 dose-response meta-analysis found a significant pooled reduction in BMI but
did not show significant overall reductions in body weight or waist circumference; a corrigendum was
subsequently published'"'®. Overall, green-coffee evidence supports at most a modest adjunctive weight-
management signal, with uncertainty arising from study heterogeneity, methodological concerns and
unknown active-marker exposure in the finished product.

5.2 Capsaicin/capsaicinoids: modest anthropometric effects

Cayenne pepper contains capsaicinoids, principally capsaicin and dihydrocapsaicin. A 2023 systematic
review and meta-analysis of 15 randomised controlled trials involving 762 participants found small but
statistically significant reductions in body weight (about 0.51 kg), BMI (0.25 kg/m2) and waist
circumference (1.12 cm) compared with control''®!. The authors appropriately characterised the magnitude
as modest. A separate thermogenesis-focused meta-analysis supports increases in resting metabolic
rate/energy expenditure and fat oxidation with capsaicinoid or capsinoid interventions™",

The 20 mg of cayenne pepper per Raspberry+ capsule is not 20 mg of capsaicin. Without a total
capsaicinoid specification, it is impossible to know whether one or two capsules deliver the approximately
milligram quantities of capsaicinoids associated with human appetite and thermogenesis studies. Thus, the
evidence supports the ingredient class but does not establish that the present cayenne dose is
pharmacologically equivalent to those trials.

5.3 Green tea: small, heterogeneous weight effects

Green-tea catechins, particularly epigallocatechin gallate (EGCG), are often studied together with caffeine.
A 2020 dose-response meta-analysis reported reductions in body weight (about 1.78 kg) and BMI (about
0.65 kg/m2), with substantial heterogeneity related to dose, preparation and intervention duration'',
Earlier meta-analyses also found small anthropometric effects, particularly for catechin-caffeine

combinations™™. In contrast, the Cochrane review concluded that the weight loss attributable to green-tea
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preparations was small and unlikely to be clinically important, and that evidence for weight maintenance
was not convincing[23].

Taken together, the green-tea literature is mixed rather than uniformly positive. The overall
interpretation is that green-tea preparations may produce a small average effect in some contexts,
particularly standardised catechin/caffeine formulations, but they are not established as a high-magnitude
weight-loss intervention. The Raspberry+ amount is only 5 mg extract per capsule (10 mg/day at two
capsules), far below the hundreds of milligrams of green-tea extract or catechins used in many trials.
Consequently, its direct contribution to clinically measurable weight loss is uncertain and likely small

unless the extract is unusually concentrated.

5.4 Garcinia cambogia/HCA: conflicting efficacy evidence and major dose mismatch

Hydroxycitric acid (HCA), concentrated in the rind of Garcinia gummi-gutta/cambogia, inhibits ATP-
citrate lyase in experimental systems and has been proposed to reduce de novo lipogenesis or alter appetite.
Translation to humans is inconsistent. In a pivotal randomised controlled trial, 135 participants received
1,500 mg HCA/day or placebo for 12 weeks together with a high-fibre, low-energy diet. Garcinia/HCA did
not produce significantly greater weight or fat-mass loss than placebo'**.

Meta-analytic findings vary. A 2011 systematic review concluded that Garcinia/HCA may yield
only a small short-term weight effect and emphasised methodological limitations®”. In contrast, a 2020
dose-response meta-analysis of eight trials (530 participants) reported reductions in body weight (1.34 kg),
BMI (0.99 kg/m2), percentage fat mass (0.42 percentage points) and waist circumference (4.16 cm), again
with trial heterogeneity and a nonlinear dose-response pattern®’. These findings demonstrate substantial
inconsistency across the clinical literature.

Dose relevance substantially limits extrapolation to Raspberry+. The current formula supplies only
20 mg Garcinia extract per capsule (40 mg/day at two capsules), while many clinical studies used gram-
level Garcinia preparations or HCA doses around 1,200-1,500 mg/day. Because the product HCA
percentage is not stated, the amount of pharmacologically relevant HCA may be much lower. The Garcinia
component is therefore best interpreted as mechanistically relevant but clinically dose-uncertain, rather
than as a principal evidence-based driver of weight loss.

5.5 Zinc and body weight

Zinc is an essential cofactor for numerous enzymes and transcriptional processes involved in carbohydrate,
protein and lipid metabolism. A 2020 systematic review and dose-response meta-analysis of 27 randomised
trials (1,438 participants) found no significant overall change in anthropometric measures with zinc
supplementation. A subgroup of otherwise healthy participants with overweight/obesity showed a small
reduction in body weight, but the overall evidence does not establish zinc as a weight-loss agent®”. A
small 2019 randomised trial in 40 adults with obesity reported greater reductions in anthropometric
measures and appetite scores when 30 mg/day zinc was added to a calorie-restricted diet for 15 weeks!®*).
Raspberry+ provides only 2.5-5 mg/day by label, depending on one- versus two-capsule intake, so that trial
is not dose-comparable.

5.6 Red raspberry and direct weight-loss evidence

Neither the acute red-raspberry crossover trials nor the eight-week whole-fruit trial establish direct weight-
loss efficacy at a capsule-equivalent dose™ . Weight-control plausibility may arise indirectly through
postprandial insulin dynamics, polyphenol signalling and gut-microbiome interactions, but these are not
substitutes for measured reductions in body weight or adiposity. Accordingly, red raspberry cannot be
regarded as a clinically proven slimming agent.

Table 2: Key human evidence directly relevant to weight loss and anthropometric outcomes

Highest-level
evidence

Magnitude/inte

Ingredient/source .
rpretation

Key finding Raspberry+ relevance
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Fig 3: Evidence-weighted pathways linking Raspberry+ ingredients to body-weight regulation. Green
coffee extract, capsaicinoids, green tea catechins, Garcinia/HCA, zinc and red raspberry are positioned
across three domains (energy intake/appetite; substrate handling; energy
expenditure/thermogenesis/adipocyte biology) according to the strength of human evidence. Solid arrows
denote meta-analytic or RCT-level evidence; dotted arrows denote mechanistic-only evidence. No
randomised controlled trial of the finished product has been identified.

6. Appetite Control and Satiety

Appetite control is a plausible but less strongly supported domain than weight management or
thermogenesis. Appetite is regulated by gastrointestinal signals, hypothalamic circuits, circulating nutrients
and hormones, food reward, sensory properties and learned behaviours. Human studies of capsaicinoids
provide the clearest ingredient-level evidence within the formula.

A systematic review and meta-analysis of energy-intake studies reported that pre-meal
capsaicinoid ingestion reduced ad libitum energy intake by approximately 74 kcal per meal, although
heterogeneity was high; the authors suggested that at least about 2 mg of capsaicinoids may be required for
a measurable effect™”. Acute crossover research has also reported greater fullness and changes in energy
intake after capsaicin®®. A study of capsaicin, green tea and sweet pepper showed that effects on appetite
and intake depend on energy balance and combinations of bioactives”'". These results support a possible
satiety contribution from standardised capsaicinoids but cannot be mapped directly onto 20 mg of
unstandardised cayenne pepper.

Garcinia is frequently marketed for appetite suppression, but clinical data are not robust. In a
controlled trial of mildly overweight women, HCA did not produce a convincing satiety effect under the
studied conditions”®”, and weight-loss trials are inconsistent'***®\. Zinc may influence appetite in deficient
states or at higher supplemental doses, and the 30 mg/day obesity trial reported lower appetite scores™>",
but this exposure is several-fold higher than Raspberry+. Red raspberry, green coffee and cocoa may
influence postprandial or gut-metabolic signals, yet direct evidence for clinically meaningful appetite
suppression by the present product is insufficient.
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7. Energy Metabolism and Physiological Vitality

The consumer phrase “boosts metabolism” is scientifically broad. In a manuscript, the more precise
constructs are resting energy expenditure, diet-induced thermogenesis, substrate oxidation, glucose and
lipid metabolism, and micronutrient-supported enzymatic metabolism. Within Raspberry+, capsaicinoids
and catechin-caffeine combinations have the strongest direct human evidence for increased energy
expenditure, whereas chlorogenic acids and zinc have stronger roles in metabolic processing than in acute
thermogenesis.

Green coffee chlorogenic acids may influence glucose and hepatic metabolic pathways, while
caffeine, if present, can increase sympathetic activity and alertness. Green tea catechins and caffeine have
been studied extensively in respiratory-chamber and metabolic studies. In the classic randomised crossover
study by Dulloo et al., a green-tea extract containing catechins and caffeine increased 24-hour energy
expenditure by about 4% and lowered respiratory quotient, consistent with greater fat utilisation; caffeine
alone at the matched dose did not reproduce the full effect®®!. Meta-analysis of catechin-caffeine trials
similarly found increased 24-hour energy expenditure and fat oxidation"*.

Cocoa contains theobromine and may contain caffeine, but the 5-10 mg/day total cocoa extract in
Raspberry+ is too small to assume meaningful methylxanthine exposure. Zinc contributes to normal
macronutrient metabolism and enzyme function but does not constitute an energy stimulant. Ingredient-
level evidence supports normal energy-metabolism pathways, whereas a product-specific increase in
energy levels would require direct evidence from fatigue, vitality, physical-performance or objective
energy-expenditure outcomes.

8. Fat Oxidation and Lipid Metabolism

Fat oxidation refers to the mitochondrial use of fatty acids as fuel and is distinct from loss of body fat over
weeks or months. An acute increase in fat oxidation does not automatically translate into sustained fat-
mass reduction because compensatory changes in energy intake and expenditure can occur. Nevertheless,
fat oxidation is a relevant mechanistic endpoint for green tea and capsaicinoids.

Fat oxidation and substrate-utilisation pathways
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Fig 4: Fat oxidation and substrate-utilisation pathways. Green tea catechins (with caffeine) and
capsaicinoids increase sympathetic outflow and shift respiratory quotient toward fat oxidation; chlorogenic
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acids modulate hepatic glucose handling and lipid metabolism; Garcinia/HCA inhibits ATP-citrate lyase in
adipose tissue. Quantitative anchors from meta-analyses are shown alongside each node.

The 2011 meta-analysis by Hursel et al. found that catechin-caffeine mixtures increased 24-hour
energy expenditure and significantly increased 24-hour fat oxidation compared with placebo*. A
systematic review of EGCG-related human studies also supports a small thermogenic/fat-oxidation effect
that depends on dose and co-exposure to caffeine””. A 2026 GRADE-assessed systematic review and
dose-response meta-analysis of nine randomised trials specifically examining substrate utilisation during
and after exercise reported that green-tea extract increased fat oxidation during exercise by approximately
0.20 g/min and after exercise by approximately 0.04 g/min; higher doses were associated with greater post-
exercise fat oxidation®®. These findings support a physiological effect under standardised study conditions
but do not establish that the 5-10 mg/day total green-tea extract in Raspberry+ is sufficient to reproduce it.

Capsaicinoids may increase fat oxidation through TRPV1-related sympathetic pathways*".. Green
coffee may influence lipid metabolism, but anthropometric evidence is more developed than direct
substrate-oxidation evidence. Garcinia/HCA has a mechanistic rationale involving ATP-citrate-lyase
inhibition and reduced availability of cytosolic acetyl-CoA for de novo lipogenesis®’. However,
inconsistent human weight-loss results and the very low total Garcinia dose in Raspberry+ make this a
secondary mechanistic rationale rather than a principal efficacy claim!** 2.

9. Thermogenesis

Thermogenesis is the production of heat accompanying metabolic processes and includes obligatory and
adaptive components. Capsaicin activates the transient receptor potential vanilloid 1 (TRPV1) channel and
can influence sympathetic activity and substrate utilisation. Human studies of capsaicinoids/capsinoids
report small changes in energy expenditure and/or fat oxidation, with substantial variation according to
compound, dose, habitual exposure and study design®”. The human evidence therefore supports a modest
thermogenic mechanism, but not a large or guaranteed increase in daily energy expenditure.

TRPV1-capsaicinoid and catechin-caffeine thermogenesis
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Fig 5: TRPVl—capsaicinoid and catechin—caffeine thermogenesis. The upper arm shows capsaicinoid
activation of TRPV1, sympathetic signalling and uncoupling-protein thermogenesis; the lower arm shows
catechin/caffeine inhibition of catechol-O-methyltransferase and phosphodiesterase, prolonged
norepinephrine signalling and a = 4-5% rise in 24-h energy expenditure. Both axes are linked to modest
reductions in body weight and energy intake reported in human meta-analyses.

Green-tea catechin-caffeine combinations constitute a second thermogenic pathway. Meta-analysis
indicates an increase in daily energy expenditure of roughly 4-5% under short-term metabolic-chamber
conditions, while fat oxidation appears more consistently increased by catechin-caffeine mixtures than by
caffeine alone™". These studies give biological credibility to a thermogenic formulation concept; however,
the active quantities in Raspberry+ are not established. A 20-40 mg/day cayenne dose must be standardised
for capsaicinoids, and a 5-10 mg/day green-tea extract must be standardised for catechins/EGCG and
caffeine before quantitative comparison is possible.

10. Digestive Health and Gut-Metabolic Physiology

The evidence for “healthy digestion” is less direct than the evidence for weight-related metabolic
pathways; its relevance is better understood in terms of gastrointestinal metabolism and microbiome
interactions rather than treatment of digestive disorders. Red raspberry polyphenols undergo extensive
intestinal transformation. Ellagitannins can release ellagic acid, which is further metabolised by gut
microorganisms into urolithins; individuals differ in their capacity to generate these metabolites™ . The
2026 metagenomic red-raspberry study reinforces the concept that baseline functional microbiome features
may influence metabolic responsiveness!'?.

Cocoa flavanols provide a second, though dose-limited, line of human evidence. In a randomised,
double-blind crossover study, 22 healthy adults consumed a high-flavanol cocoa intervention providing
494 mg cocoa flavanols/day or a low-flavanol control for four weeks. The high-flavanol intervention
increased bifidobacteria and lactobacilli and reduced clostridia, with accompanying biomarker changes™®.
This study demonstrates that cocoa flavanols can interact with gut microbiota, but Raspberry+ supplies

only 5-10 mg/day total cocoa extract, not 494 mg/day cocoa flavanols.

Gut-metabolic interactions of raspberry and cocoa polyphenols
From ingestion to microbial metabolism and host responses
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Fig 6: Gut-metabolic interactions of raspberry and cocoa polyphenols. Raspberry ellagitannins and cocoa
flavanols/procyanidins reach the colon, where microbiota transform raspberry polyphenols into urolithins
and flavanols into hydroxyphenylacetic and valerolactone metabolites; both classes increase bifidobacteria
and lactobacilli and modulate clostridial counts, with consequent effects on inflammation and redox
balance.

Capsaicin can alter gastrointestinal sensation and motility but may also provoke burning, reflux or
abdominal discomfort in susceptible individuals. Green coffee and green-tea polyphenols reach the gut and
may interact with the microbiome, but product-specific digestive benefits have not been established.
Accordingly, the review supports “gut-metabolic and polyphenol-microbiome interactions” more strongly
than a broad claim that Raspberry+ improves digestion.

11. Antioxidant Balance and Cellular Defence

Oxidative stress is relevant to obesity and metabolic dysfunction because nutrient excess, mitochondrial
stress, adipose inflammation and altered redox signalling can increase reactive oxygen species.
“Antioxidant balance” extends beyond direct chemical radical scavenging; endogenous antioxidant
enzymes, glutathione systems, transcriptional regulation and metal-dependent enzyme function are also
important.

Red-raspberry ellagitannins show strong antioxidant activity in experimental systems'), and
raspberry polyphenols have broader redox and inflammatory plausibility'®”). Green-tea evidence extends
into clinical trials. A 2025 GRADE-assessed meta-analysis of randomised trials reported reductions in
malondialdehyde and increases in total antioxidant capacity, superoxide dismutase and glutathione
peroxidase after green-tea interventions, although inflammatory markers such as CRP, IL-6 and TNF-alpha
were not consistently improved’\. This pattern supports antioxidant effects without implying universal
anti-inflammatory efficacy.

Cocoa is also supported by clinical evidence at substantially larger flavanol exposures than present
in Raspberry+. A 2024 GRADE-assessed systematic review and dose-response meta-analysis found
favourable effects on selected oxidative-stress markers, including lower malondialdehyde and higher
nitric-oxide availability, with heterogeneity across biomarkers*”. Zinc has a direct nutritional role in redox
biology and membrane stability. A 2020 meta-analysis of 10 randomised trials found lower

malondialdehyde and higher total antioxidant capacity and glutathione following zinc supplementation™'’.
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INTEGRATED ANTIOXIDANT AND CELLULAR-DEFENCE MODEL

KEY WOREDENTS & How Raspberry+ Ingrecients Wark Together to Reduce Oxidative Stress and Support Cellular Mealth
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Fig 7: Integrated antioxidant and cellular-defence model. Raspberry ellagitannins, green tea catechins,
cocoa flavanols, chlorogenic acids and zinc contribute to direct radical scavenging, metal chelation,
lipoprotein protection and the maintenance of endogenous antioxidant enzymes (superoxide dismutase,
glutathione peroxidase) and glutathione pools, supported by GRADE-assessed meta-analyses of oxidative-
stress biomarkers.

These datasets support an ingredient-level antioxidant rationale for Raspberry+, particularly
through red-raspberry polyphenols and zinc, with possible contributions from chlorogenic acids, catechins
and cocoa flavanols. Nevertheless, the product has not been shown to change validated oxidative-stress
biomarkers in a clinical trial, and the low green-tea/cocoa doses limit direct extrapolation from high-dose
studies.

12. Endogenous Detoxification and Cellular-Defence Pathways

The word “detoxification” is frequently used in consumer health marketing but is scientifically ambiguous.
Human physiology continuously eliminates endogenous metabolites and xenobiotics through hepatic
biotransformation, renal excretion, gastrointestinal elimination, pulmonary exchange and cellular
antioxidant systems. No clinical evidence identified for Raspberry+ shows that the finished product
removes unspecified “toxins” from the body.

The available evidence supports endogenous antioxidant and cellular-defence pathways rather
than nonspecific “toxin removal.” Red-raspberry polyphenols, green-tea constituents, cocoa flavanols and
zinc each have ingredient-level evidence relevant to redox or antioxidant biology'®>**!. This evidence
does not demonstrate enhanced xenobiotic clearance, liver “cleansing,” or removal of unspecified toxins
by Raspberry+. Accordingly, the evidence is consistent with support of endogenous antioxidant and
cellular-defence pathways, while clinically demonstrated toxin elimination remains unestablished.

13. Potential Complementarity of the Multi-Ingredient Formula

The formula can be viewed as a set of partially overlapping functional modules rather than seven
ingredients with equal evidentiary weight. Green coffee provides the most direct meta-analytic
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anthropometric literature among the formula’s major botanicals, but the effect is modest and active-dose
comparability to Raspberry+ remains unproven because CGA content is unknown!'*]
Cayenne/capsaicinoids provide the clearest appetite/thermogenesis rationale if active capsaicinoid
exposure is adequate. Green tea has human evidence for thermogenesis and fat oxidation but is present at a
very low total-extract amount. Red raspberry contributes polyphenol/postprandial/gut-metabolic
plausibility. Zinc supports normal metabolic and antioxidant physiology. Garcinia has a plausible
lipogenesis mechanism but inconsistent efficacy and a major dose mismatch. Cocoa contributes
polyphenol and microbiome plausibility at a quantity well below most clinical flavanol trials.

Clinical pharmacodynamic synergy has not been demonstrated for the finished formulation.
Combining ingredients that act on different pathways is mechanistically coherent, but the net effect may be
additive, neutral or antagonistic depending on absorption, dose, timing and matrix. The current evidence

therefore supports potentially complementary mechanisms rather than clinically proven synergy.

Table 3: Functional-domain mapping and evidence strength

Claim domain

Principal supporting
ingredients

Human evidence
level

Main limitation

Weight-
management /
weight loss

Green coffee;
capsaicinoids; green
tea; Garcinia

Moderate but
methodologically
heterogeneous at
ingredient level;
effects generally
modest

No finished-product RCT; active-
marker standardisation/dose

mismatch; green-coffee literature
includes methodological concerns

Capsaicinoids; Capsaicinoid and HCA amounts
Appetite/satiety Garcinia; high-dose Low-moderate unknown; Garcinia appetite data
zinc evidence inconsistent
Green tea catechin- Moderate . .
Energy . S . Finished-product caffeine and
. caffeine; capsaicinoids; | mechanistic’/human .
metabolism active-marker exposure unknown

green coffee; zinc

for some actives

Moderate for

Sy Green tea; . Green tea extract dose in product
Fat oxidation C standardised .
capsaicinoids . . is very low
Interventions
C Cayenne is not standardised to
. Capsaicinoids; green . .
Thermogenesis . Moderate capsaicin; product stimulant
tea +/- caffeine .
profile unverified
. . Red raspbe Low-moderate, mostly | Product doses not comparable
Digestive/gut- poeIry y p

metabolic support

polyphenols; cocoa
flavanols

high-dose/whole-food
contexts

with whole-fruit or high-flavanol
studies

Raspberry

Antioxidant polyphenols; green tea; | Moderate ingredient- | Product-specific biomarker
balance cocoa; zinc; green level evidence absent
coffee
Endogenous . . .
“ ” . Low, mainly No evidence for toxin removal or
detox”/cellular Polyphenols; zinc .. . .
mechanistic liver cleansing
defence

14. Dose-Relevance Analysis: Raspberry+ Versus Published Human Studies

Dose relevance is essential because a positive study on a standardised extract can be misleading when
applied to a product containing a much smaller amount of unstandardised plant material. Table 4 therefore
compares the current Raspberry+ label with representative human research exposures. The table is
intentionally conservative: where active-marker content is unknown, dose comparability is classified as
uncertain rather than assumed.

Table 4: Dose-to-evidence comparison
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+
. Rasl?berry . Representative human | Dose .
Ingredient | maximum daily - Interpretation
research exposure comparability
amount
N 18T,
125-250 g frozen fruit™; Whole-fruit/powder
Red 1,000 mg 280 g/day frozen .
. . . [10]. Low matrix and dose are not
raspberry ingredient fruit; 25 g freeze- equivalent to 1 o extract
dried powder”! q &
Umbrella analyses
include varied extract 500 me/day total extract
Green dosesUS]; stricter 2023 . & .y
500 mg total . . . is not equivalent to
coffee meta-analysis required Uncertain
extract . >=500 mg/day CGA;
extract GBCE delivering at .
need CGA% and caffeine
least 500 mg/day
CcGAl'
2.4 g/day Garcinia
Garcinia 40 mg total Prov1d1n.g ~12 £ HCA Major dose mismatch;
extract extract in appetite studies; 1.5 g | Very low need HCA%
HCA/day in JAMA ’
RCT[24,32]
Meta-analysis suggests Pepper mass cannot be
Cayenne 40 mg pepper appetite effects with Unknown conve.rt.ed t.0 .
pepper ~>=2 mg capsaicinoids without
capsaicinoids'®” standardisation
494 mg cocoa
flavanols/day in gut- . . .
Cocoa 10 mg total microbiome RCTP®); leely rmor supportive
Very low contribution unless
extract extract hundreds of mg .
. highly concentrated
flavanols in many
vascular/redox trials
Hundreds of e Direct thermogenic/fat-
Green tea 10 mg total extract/catechins in L .
. Very low oxidation extrapolation is
extract extract weight and substrate- weak
oxidation trials!?'**-273¢
Zine 5 mg label 30 mg/day in Low for weight ﬁ:?;?g rr'litlzsi; nutritional
amount obesity/appetite RCT**! | claim ’ Y

elemental zinc

This dose analysis materially changes how the formula should be interpreted. Green coffee is the nearest
constituent by total-extract mass to some published interventions, but total extract mass is not equivalent to
chlorogenic-acid exposure. The stricter 2023 meta-analysis required at least 500 mg/day of CGA, whereas
Raspberry+ supplies 500 mg/day of total green coffee extract with an undisclosed CGA percentage.
Garcinia, green tea and cocoa are present at total-extract quantities substantially below many efficacy
studies. Cayenne cannot be dose-classified without a capsaicinoid assay. Red-raspberry studies
predominantly test whole fruit or freeze-dried powder at tens to hundreds of grams rather than a one-gram
ingredient amount.
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Fig 8: Dose-versus-evidence map for Raspberry+. The x-axis represents active-dose comparability
between the labelled Raspberry+ exposure and representative human research exposures; the y-axis
represents the quality and consistency of human efficacy evidence. Bubble size is proportional to per-
capsule ingredient mass. Placements of all Raspberry+ ingredients on the x-axis are provisional pending
standardised active-marker reporting.

15. Evidence Hierarchy and Claim Grading

The evidentiary hierarchy for this manuscript places high-quality systematic reviews/meta-analyses and
randomised controlled trials above observational, mechanistic and preclinical studies. Critically, finished-
product clinical evidence has a separate status: even strong ingredient-level evidence does not
automatically establish efficacy of a combination product.

Table 5: Proposed evidence grading for Raspberry+ claim domains

. Finished- | Evidence-
. Ingredient-level Dose relevance to .
Claim . product proportionate
evidence current formula . . .
evidence interpretation
Moderate but . . .
Uncertain for Potential adjunct to
heterogeneous; most .
. . . green coffee healthy weight-
Weight loss / direct meta-analytic . o .
. . without CGA%; management strategies;
healthy weight signal from green . Absent . o
. low/uncertain for product-specific clinical
management coffee; small signals for . .
L several other weight loss remains
capsaicin/green tea; . .
L constituents unestablished.
Garcinia mixed
Low-moderate; Unknown without Potential contribution to
Appetite control capsaicinoids most capsaicinoid Absent appetite-related
relevant standardisation pathways, particularly
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where capsaicinoid
exposure is adequate.

Ingredient-level support
for normal metabolic

. Moderate mechanistic Variable;
Metabolic/energy . pathways; product-
and some human stimulant content | Absent )
support . specific enhancement of
evidence unknown .
energy levels remains
unestablished.
Ingredient-level
Moderate for Low/uncertain at evidence is relevant to
Fat oxidation standardised green current green- Absent fat-oxidation pathways;
tea/capsaicinoids tea/cayenne doses product-level efficacy
remains unestablished.
Thermogenic
mechanisms are
Moderate for biologically plausible
Thermogenesis capsaicinoids/catechin- | Unknown/low Absent gicallyp .
. . but the present active-
caffeine mixtures .
marker exposure is
uncertain.
Potential gut-metabolic
interactions are
Low-moderate for Low for cocoa; ) .
olyphenol- uncertain supported at ingredient
Healthy digestion Elic};obiome raspberry extract Absent level; direct digestive
. . poery efficacy of the finished
interactions equivalence .
product remains
unestablished.
Ingredient-level
antioxidant and redox-
Antioxidant Moderate ingredient- . supporting rationale is
& Variable Absent pp £ .
balance level present; product-specific
biomarker effects are
unestablished.
Evidence supports
Low; PP
L endogenous
antioxidant/cellular- antioxidant/cellular
Detoxification defence evidence only, | Uncertain Absent

not toxin-clearance
evidence

defence pathways, not
liver cleansing or toxin
removal.
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Fig 9: Evidence hierarchy for Raspberry+ claims. A pyramid ranks study designs from
theoretical/traditional-use rationale (base) to ingredient-level RCTs and meta-analyses (upper tiers); the
apex, reserved for a product-specific randomised controlled trial of the finished Raspberry+ formulation, is
currently unoccupied. Each tier is mapped to permissible academic claim language, with cross-cutting
safety evidence (green tea catechins, Garcinia and hepatotoxicity) incorporated as a non-discretionary
disclosure layer.

16. Safety and Tolerability

Safety assessment requires consideration of both the relatively low amounts of several ingredients in
Raspberry+ and known hazards reported at higher exposures or in susceptible individuals. An ingredient-
associated safety signal does not demonstrate that the current product causes the same adverse event;
conversely, a low dose does not eliminate the relevance of established safety information.

16.1 Garcinia and hepatotoxicity

Garcinia deserves specific mention because rare cases of clinically apparent acute liver injury have been
reported with Garcinia-containing products. LiverTox classifies Garcinia as a likely rare cause of clinically
apparent liver injury (Likelihood score B), notes that the event appears uncommon, and documents severe
cases including acute liver failure and transplantation®”. A 2024 JAMA Network Open analysis also
highlighted population exposure to several botanicals commonly implicated in liver injury, including
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Garcinia, as a public-health monitoring issue*. Causality is complicated by multi-ingredient supplements,
adulteration and idiosyncratic susceptibility. Raspberry+ contains only 20-40 mg/day total Garcinia extract,
far below many weight-loss trial doses; this limits direct dose-based safety extrapolation but does not
justify declaring the ingredient risk-free. Conservative labelling and post-market vigilance remain
appropriate.

16.2 Green tea catechins

High-dose supplemental green-tea catechins can affect the liver. EFSA concluded that green-tea infusions
are generally safe, whereas supplemental EGCG doses around or above 800 mg/day have been associated
with elevations in serum transaminases; a universally safe supplemental EGCG threshold could not be
established ™. The 5-10 mg/day total green-tea extract in Raspberry+ is far below this exposure; complete
specification nevertheless requires characterisation of its EGCG content. Systematic safety reviews
similarly emphasise differences between beverage and concentrated extract exposures**..

16.3 Capsaicin, caffeine/methylxanthines, zinc and other constituents

Capsaicin/cayenne may cause oral or gastrointestinal burning, reflux or discomfort in susceptible
individuals. Green coffee and green tea can contain caffeine, which may contribute to insomnia,
palpitations, anxiety or gastrointestinal symptoms in sensitive individuals depending on dose. Cocoa
contributes theobromine and potentially caffeine. Analytical verification is therefore necessary to
substantiate the product’s “non-stimulant” positioning. Zinc at the declared amount is nutritionally modest,
and the distinction between elemental zinc and zinc-sulphate ingredient mass remains important for label
interpretation. Individuals who are pregnant or breastfeeding, have chronic liver disease or take multiple
medications require clinician-guided use consistent with the current product directions.

Table 6: Safety, interaction and monitoring considerations

Relevance to

Constituent Main consideration Raspberry+ Quality/safety consideration
o - HCA ; lier identit
Rare idiosyncratic liver . . assay, suppiiet 1 e.n .l Y
- . Low dose, but signal | testing; adverse-event vigilance;
Garcinia/HCA injury reports; efficacy o . . . .
. . merits disclosure hepatic detoxification claims are
consistent
unsupported.
High 1 tal EGCG . . .
187 supp emeita Current total extract | EGCG/catechin specification
Green tea exposure linked to

dose very low and assay.

transaminase elevations

Conlflicts with .. .
. . « Finished-product caffeine assay
Green coffee / Potential unverified “non- . .
. . . s and raw-material caffeine
green tea/cocoa | caffeine/methylxanthines stimulant . .
ce . specifications.
positioning

Dose modest but

GI burning/reflux in

Capsaicinoid assay and

Cayenne N active capsaicinoids - L
Y sensitive individuals p tolerability monitoring.
unknown
Excess chronic zinc can . . Elemental-zinc confirmation and
. . Likely low risk at . . .
Zinc disturb copper balance; consideration of total zinc intake
label amount
product dose modest from all supplements.
Botanical Potential medication Finished-product Medication review for high-risk
. interactions vary by extract | interaction studies users and post-market
combination

and patient

absent

pharmacovigilance.

17. Standardisation and Quality-Control Requirements

The translational strength of Raspberry+ depends heavily on raw-material characterisation. Scientific
interpretation requires specification of botanical identity, plant part, extraction solvent, extract ratio and
active-marker concentration for each botanical. For weight-related claims, the most important missing
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variables are chlorogenic acids and caffeine in green coffee; HCA in Garcinia; total capsaicinoids in
cayenne; catechins/EGCG and caffeine in green tea; cocoa flavanols and methylxanthines; and raspberry
ellagitannin/anthocyanin or total-polyphenol profile.

Robust quality characterisation includes authenticated supplier documentation and, where
available, batch-specific HPLC/HPTLC fingerprints; microbiological limits; heavy metals; pesticide
residues; aflatoxins/mycotoxins; residual solvents for extracts; disintegration/dissolution as appropriate;
assay uniformity; stability; and finished-product caffeine content. Such data would improve reproducibility
in future clinical trials and strengthen dose-relevance interpretation.

18. Limitations of the Current Evidence Base

1. No peer-reviewed randomised controlled trial of the complete Raspberry+ formulation was
identified; all efficacy conclusions are therefore ingredient-level or mechanistic.

2. Human red-raspberry studies commonly use 125-280 g frozen fruit or 25 g freeze-dried powder, not
a 500-1,000 mg capsule ingredient; the matrices are not equivalent.

3. Green coffee has the most direct meta-analytic anthropometric literature among the formula’s
botanical ingredients, but the evidence is modest and methodologically heterogeneous, and
Raspberry+ does not currently disclose chlorogenic acid or caffeine standardisation.

4. Garcinia efficacy is inconsistent, and the product dose is far below many HCA trials.

Cayenne mass does not reveal capsaicinoid exposure; active-marker standardisation is essential
before comparing with thermogenesis/appetite trials.

6. Green tea and cocoa are present at very low total-extract quantities compared with many human
studies.

7. Zinc evidence for weight loss is not robust overall, and high-dose positive trials are not dose-
comparable with the product.

8. Many ingredient trials are short, heterogeneous and conducted in specific populations, limiting
generalizability.

9. Acute increases in energy expenditure or fat oxidation are not equivalent to sustained loss of fat
mass.

10. This review is a structured narrative synthesis rather than a registered, dual-screened systematic
review.

19. Proposed Clinical Research Programme for Raspberry+

The clearest way to convert ingredient-level plausibility into product-specific evidence is a randomised,
double-blind, placebo-controlled trial using a chemically characterised batch of Raspberry+. A parallel
lifestyle programme should be standardised across groups so that any between-group difference can
reasonably be attributed to the product.

A pragmatic 12- to 16-week pilot-to-confirmatory programme could enrol adults with overweight
or obesity who are otherwise medically stable. The primary efficacy endpoint should be change in body
weight or percentage body-weight change, with waist circumference and body composition as co-primary
or key secondary endpoints. Appetite should be assessed using validated visual-analogue scales and
standardised meal testing. Resting energy expenditure and respiratory quotient could quantify
thermogenesis/substrate utilisation, while fasting glucose, insulin, HOMA-IR, lipids and blood pressure
would characterise metabolic effects.

e Primary outcomes: body weight, percentage weight change, waist circumference, body-fat mass.

e Appetite outcomes: hunger, fullness, desire-to-eat VAS; ad libitum energy intake in a standardised
meal test.

e Metabolic outcomes: fasting glucose, insulin, HOMA-IR, lipid profile, hs-CRP.

e Energy/fat oxidation: resting metabolic rate, respiratory quotient, indirect calorimetry; optional
exercise substrate oxidation.
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e Antioxidant outcomes: malondialdehyde or F2-isoprostanes, total antioxidant capacity, glutathione-
related markers.

e Gut exploratory outcomes: stool microbiome, urolithin metabotype, selected polyphenol metabolites.

e Safety: liver enzymes, renal profile, complete blood count, adverse events, blood pressure,
sleep/stimulant symptoms.

e Analytical release testing of the exact clinical batch: CGA, caffeine, HCA, capsaicinoids,
catechins/EGCG, cocoa flavanols, raspberry polyphenol markers and elemental zinc.

20. Discussion

[14][16]Raspberry+ is mechanistically coherent as a multi-ingredient metabolic-wellness formulation, but

the evidence is asymmetric. Green coffee has the most direct meta-analytic anthropometric literature
among the formula’s major botanicals, with pooled analyses generally indicating modest changes rather
than large weight loss!'*'>'" Confidence in this signal is tempered by heterogeneity, a published
methodological critique of the 2020 meta-analysis!'? and a corrigendum affecting the earlier 2019
analysis!'®!. Moreover, the stricter 2023 synthesis evaluated interventions delivering at least 500 mg/day of
chlorogenic acid"'®’; Raspberry+ provides 500 mg/day of total green coffee extract with no disclosed CGA
percentage. Green coffee can therefore be considered an important evidence-bearing constituent, but not a

clinically dose-matched or proven driver of product-specific weight loss.

[19’20’29]Capsaicinoids provide a second credible axis: meta-analyses support small anthropometric

effects''”, reduced energy intake!™” and increased thermogenesis/fat oxidation*”). Yet the product declares
cayenne pepper rather than capsaicin, so active-marker exposure remains unknown. Green tea adds a well-
described catechin-caffeine thermogenic and fat-oxidation mechanism™ %, but the total extract dose in
Raspberry+ is far below many clinical interventions. Accordingly, its presence strengthens mechanistic

breadth more than direct dose-matched efficacy.

(2421 Garcinia illustrates why a critical review must include negative evidence. A positive 2020

meta-analysis”®® cannot erase the negative JAMA randomised trial®* or earlier reviews emphasising small
and inconsistent effects’™. In addition, the current product provides only 40 mg/day Garcinia extract at
maximum labelled intake, whereas classic clinical studies used gram-level extracts or high HCA doses.
Consequently, Garcinia does not currently qualify as a major evidence-based driver of Raspberry+ weight
loss.

Red raspberry is the quantitatively dominant ingredient, but its human literature supports a
different interpretation. Acute studies indicate improvements in selected postprandial glucose and insulin
responses™), while an eight-week 280 g/day whole-fruit trial did not produce meaningful improvements in
its principal metabolic endpoints''®”. Emerging metabolomic and microbiome studies suggest
heterogeneous response phenotypes' '*l. These data support red raspberry as a polyphenol-rich metabolic
and antioxidant component, but not as a clinically proven weight-loss ingredient at the present capsule
dose.

The claims relating to healthy digestion, antioxidant balance and detoxification also require
calibration. Cocoa flavanols and raspberry polyphenols can interact with the gut microbiome, but effective
clinical flavanol/whole-fruit exposures are much larger than the product’s cocoa and raspberry extract
masses!' ", Antioxidant support has a broader ingredient-level evidence base through raspberry
polyphenols, green tea, cocoa and zinc!®”***!. “Detoxification,” however, has no direct product-specific
clinical support and is best replaced by the scientifically defined concept of endogenous antioxidant and
cellular-defence pathways.

The overall evidence supports a restrained but meaningful positioning: Raspberry+ may
complement lifestyle-based weight-management and metabolic-wellness strategies through multiple
ingredient-level mechanisms. Green-coffee literature and capsaicinoid pathways provide the most direct
weight-related support, but both require dose/standardisation qualification, and neither establishes efficacy
of the finished product'??***%!, The evidence does not establish Raspberry+ as a stand-alone treatment for

obesity, a clinically proven appetite suppressant, a guaranteed thermogenic fat burner, or a detoxification
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therapy. A clear distinction between plausible adjunctive support and proven product efficacy is therefore
essential to interpretation.

21. Conclusion

Raspberry+ combines red raspberry, green coffee, Garcinia, cayenne, cocoa, green tea and zinc in a multi-
pathway nutraceutical formulation. The published literature provides substantial ingredient-level biological
plausibility for metabolic wellness and a more selective body of human evidence relevant to weight
control. Green coffee has the most direct meta-analytic anthropometric evidence among the formula
ingredients, but reported reductions are modest, and confidence is limited by heterogeneity, a
methodological critique of one influential meta-analysis, and uncertainty about CGA standardisation!"®.
Capsaicin/capsaicinoids have credible human evidence for small anthropometric effects, reduced energy
intake and thermogenic/fat-oxidation pathways!'*****?!. Green tea has heterogeneous weight-loss
evidence but human evidence for fat oxidation under standardised experimental conditions*' ¥,
Garcinia/HCA remains inconsistent and is present in Raspberry+ at an amount far below many clinical
studies**®. Red raspberry contributes important polyphenol, postprandial and gut-metabolic evidence but
has not been shown to cause meaningful weight loss at a capsule-comparable exposure’”**'?!. Cocoa and
zinc add antioxidant, nutritional and gut-metabolic rationale, although their product doses are below many
positive intervention studies!>’**%4041,

Accordingly, the current literature can support discussion of Raspberry+ as an adjunctive
metabolic-wellness and healthy weight-management formulation, but it does not establish product-specific
clinical weight-loss efficacy. The most important next steps are quantitative extract standardisation,
caffeine analysis and a randomised controlled trial of the complete formulation with body weight, waist
circumference, appetite, indirect calorimetry, metabolic and safety outcomes. Until such data are available,
evidence-proportionate interpretation requires a clear separation between ingredient-level findings and

finished-product efficacy.
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