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Abstract: Background: Cutaneous redness and irritation reflect interactions 

among epithelial stress, innate immune signaling, oxidative pressure and 

cytokine amplification. Ganoderma triterpenes, especially ganoderic acid A, 

have been studied across NF-κB, MAPK, TLR4 and pyroptosis-related 

pathways, but cosmetic translation benefits from a chemically defined and 

physically stable topical matrix. Objective: To characterize a low-

polysaccharide, ganoderic-acid-enriched cream and integrate its formulation 

data with current evidence relevant to soothing, inflammatory stress and 

erythema. Methods: A Ganoderma triterpene enriched material 

standardized to ganoderic acids A, C2 and D was produced by low-alcohol 

fractionation, resin separation, nanofiltration/diafiltration and low-

temperature drying, and incorporated at 0.50% into a cream. 

Physicochemical release and stress-stability results were integrated with a 

structured PubMed evidence synthesis through September 2026. Results: The 

active material contained 2.9% ganoderic acid A, 1.05% C2, 0.75% D and 3.1% 

total polysaccharides on a dry basis; residual ethanol was 0.35%. The cream 

showed no visible phase separation, irreversible precipitation or substantial 

crystallization after centrifugation and temperature cycling. A 2026 

systematic review/meta-analysis of Ganoderma triterpenes reported 

consistent preclinical suppression of inflammatory mediators, while topical 

ganoderic acid A reduced erythema and inflammatory signaling in a 

psoriasis model [1,2]. Human Ganoderma polysaccharide data showed lower 

erythema, and randomized topical botanical studies validate erythema as a 

responsive clinical endpoint [3-8]. Conclusion: The standardized triterpene 

profile and stable cream matrix provide a focused platform for evaluating 

redness and inflammatory-stress outcomes, with a mechanistic evidence 

chain centered on oxidative stress, NF-κB/MAPK signaling and 

inflammatory mediator control. 
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1. Introduction 

Visible redness is a final common phenotype produced by vascular, neurogenic and 

inflammatory processes in skin. Environmental stress can activate keratinocyte and innate immune 

pathways, generating reactive oxygen species and pro-inflammatory mediators that reinforce barrier 

discomfort and erythema. In topical research, objective erythema indices, UV-erythema models and 

investigator-rated redness have become useful endpoints for detecting anti-inflammatory effects [4-8]. 

Ganoderma triterpenes are particularly relevant to this biology because multiple compounds 

suppress inflammatory mediators and signaling nodes. A 2026 systematic review and meta-analysis of 

23 preclinical Ganoderma triterpene studies found consistent reductions in NO, IL-6 and TNF-α, with 

MAPK and TLR4/NF-κB repeatedly implicated [1]. Ganoderic acid A has also been studied in 

cutaneous inflammation, where topical exposure reduced erythema, scaling and skin thickening in an 

inflammatory skin model and was linked to inhibition of GSDMD-mediated pyroptosis [2]. 

The present work focuses on a cream whose active material is standardized to ganoderic acids 

A, C2 and D and constrained for residual polysaccharides and ethanol. This marker-based strategy is 

relevant to TIMEFLYS because it allows future redness studies to be anchored to a reproducible 

triterpene exposure instead of a nonspecific Ganoderma extract description. 

 

2. Materials and Methods 

2.1 Active-material and cream design 

The triterpene material was prepared from authenticated red Ganoderma fruiting bodies by 

hydroalcoholic extraction, low-alcohol standing and solid-liquid separation, AB-8 resin fractionation, 

high-ethanol elution, ethanol-resistant nanofiltration/diafiltration and low-temperature drying. Batch 

blending was performed against marker-specific targets. The cream contained 0.50% enriched material, 

4.00% caprylic/capric triglyceride, 4.00% squalane, 0.80% hydrogenated lecithin, 4.00% glycerin, 4.00% 

1,3-propanediol and a conventional emulsifier/rheology system. 

Table 1. Composition of the triterpene-standardized soothing cream. 

Component Mass % Functional role 

Ganoderma triterpene-

enriched material 

0.50 Core standardized active 

material 

Caprylic/capric triglyceride 4.00 Active-material 

dispersing/emollient oil 

Squalane 4.00 Emollient lipid phase 

Hydrogenated lecithin 0.80 Lamellar-structure aid 

Glycerin 4.00 Humectant 

1,3-Propanediol 4.00 Humectant solvent 

Glyceryl stearate citrate 1.00 Emulsifier 

Cetearyl alcohol 0.80 Structurant 

Polyacrylate Crosspolymer-6 0.20 Rheology modifier 

Phenoxyethanol/ethylhexylg

lycerin (9:1) 

0.80 Microbial control 

Citric acid/sodium citrate 

buffer (1:2) 

0.15 pH control 

Purified water 79.75 Continuous phase 

2.2 Physicochemical quality and stress stability 

The active material was released against ganoderic acid A, ganoderic acids C2+D, total 

polysaccharides, moisture and residual-ethanol criteria. Finished-product stress testing used 

centrifugation at 3000×g for 30 min and three cycles between −5°C and 25°C, with visual assessment of 

phase behavior and pH monitoring. 

2.3 Evidence synthesis 

PubMed-indexed studies available through September 2026 were identified using 

combinations of “Ganoderma,” “ganoderic acid A,” “triterpene,” “inflammation,” “NF-κB,” “MAPK,” 

“pyroptosis,” “skin,” “erythema,” “topical,” and “clinical trial.” Priority was given to Ganoderma 
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triterpene and ganoderic-acid studies, followed by human Ganoderma skin studies. Randomized 

topical botanical anti-inflammatory studies were used to define human erythema and tolerability 

endpoints and were retained as methodological benchmarks, analytically separated from formulation-

specific efficacy. 

 

3. Results 

3.1 Standardized chemistry and formulation integrity 

The released enriched material contained 2.9% ganoderic acid A, 1.05% ganoderic acid C2, 

0.75% ganoderic acid D, 1.80% combined C2+D and 3.1% total polysaccharides on a dry basis. Moisture 

was 4.0% and residual ethanol was 0.35%. Incorporation at 0.50% produced a cream that remained 

physically stable after the defined stress protocol, with pH changing from 5.32 to 5.37. This stable 

dispersion is important for inflammatory-stress research because precipitation or phase separation 

could alter actual skin exposure independently of the intrinsic activity of the triterpenes. 

Table 2. Standardized active profile and finished-product stress performance. 

Attribute Observed result Interpretation 

Ganoderic acid A 2.9% dry basis 1-5% 

Ganoderic acid C2 1.05% dry basis component of C2 + D 

Ganoderic acid D 0.75% dry basis component of C2 + D 

Ganoderic acids C2 + D 1.80% dry basis 0.5-3.0% 

Total polysaccharides 3.1% dry basis ≤5.0% 

Moisture 4.0% ≤6.0% 

Residual ethanol 0.35% ≤0.50% 

Finished-cream stress test No phase separation / 

irreversible precipitation / 

substantial crystallization 

3000×g, 30 min + three 

−5°C/25°C cycles 

Cream pH 5.32 → 5.37 within pH 5.0-5.8 

3.2 Ganoderma triterpenes and inflammatory signaling 

The strongest class-level synthesis is the 2026 systematic review/meta-analysis of Ganoderma 

triterpenes [1]. Across 23 preclinical studies, triterpenes consistently lowered inflammatory mediators; 

pooled in-vitro analyses showed significant reductions in NO, IL-6 and TNF-α, and the review 

identified MAPK and TLR4/NF-κB as recurrent pathways. These findings are consistent with isolated-

compound studies. Ganoderic acid A suppressed IL-1β-driven NO, PGE2, iNOS, COX-2, TNF-α and 

IL-6 in human cells through NF-κB regulation [9], while Ganoderma triterpenoids and sterols have 

shown related effects on NF-κB, p38 MAPK and inflammatory mediator production [10,11]. 

Cutaneous evidence is especially relevant. In a 2025 inflammatory skin model, ganoderic acid 

A applied topically reduced erythema, scaling, skin thickening and inflammatory cytokines, with 

inhibition of GSDMD-mediated pyroptosis proposed as a key mechanism [2]. Ganoderma ethanol 

extracts have also protected keratinocytes against free-radical injury and supported re-epithelialization 

[12]. Together, these results position epithelial stress control and inflammatory-signal attenuation as 

plausible upstream events for a soothing cosmetic phenotype. 

3.3 Human evidence context for erythema and tolerability 

Human Ganoderma evidence is available from a 2026 study of β-glucan-rich Ganoderma 

polysaccharides. The tested material reduced wrinkles, improved hydration and brightness, and 

diminished erythema; in a heat-patch challenge, erythema severity was reduced by as much as 

approximately 48% [3]. Because the study material was polysaccharide-rich, it provides human 

Ganoderma skin context for tolerability and erythema biology and complements the triterpene 

evidence base; formulation-specific effects can be addressed through subsequent direct evaluation of 

the standardized cream. Broader randomized topical botanical trials demonstrate that erythema can be 

quantitatively responsive to plant-derived anti-inflammatory preparations, including UV-erythema 

and rosacea models [4-8]. 

Table 3. Evidence hierarchy for Ganoderma triterpenes, cutaneous inflammatory signaling, 

and erythema endpoints. 

References Evidence type Principal 

observation 

Relevance 
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[1] Systematic 

review/meta-

analysis of 23 

preclinical 

Ganoderma 

triterpene studies 

Consistent 

reductions in NO, IL-

6 and TNF-α, mainly 

via MAPK and 

TLR4/NF-κB 

Triterpene-class 

inflammatory 

evidence 

[2] Ganoderic acid A; 

topical and systemic 

psoriasis model 

Lower erythema, 

scaling, skin 

thickening and 

inflammatory 

cytokines; GSDMD-

pyroptosis pathway 

Direct cutaneous 

GAA mechanism 

[9],[13] Ganoderic acid A 

review + human-cell 

inflammation model 

NF-κB, MAPK, 

TLR4/Nrf2 context; 

reduced 

inflammatory 

mediators 

Mechanistic 

triangulation 

[10],[11] Ganoderma 

triterpenoids/sterols 

in inflammatory cell 

models 

Reduced iNOS, 

COX-2, IL-1β, IL-6, 

TNF-α and NF-

κB/p38 activity 

Ganoderma 

inflammatory 

signaling 

[12],[14] Ganoderma 

topical/keratinocyte 

studies 

Anti-

inflammatory/antiox

idant activity and 

free-radical 

protection 

Topical biological 

context 

[3] Ganoderma 

polysaccharide; 

human skin study 

Reduced erythema, 

with up to ~48% 

reduction in heat-

patch erythema 

severity 

Human Ganoderma 

redness context; 

different active class 

[15]-[17] Ganoderma 

skin/homeostasis 

reviews 

Multi-target anti-

inflammatory, 

antioxidant and 

barrier biology 

Contextual synthesis 

[4]-[8] Human randomized 

topical botanical 

studies 

Objective erythema 

and inflammatory 

endpoints respond 

to anti-inflammatory 

topical regimens 

Clinical endpoint 

benchmarking 

[18] Ganoderma topical 

cream formulation 

study 

Skin-compatible pH, 

stable cream matrix 

and biological 

activity 

Formulation 

translation 
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Figure 1. Mechanistic evidence chain connecting a standardized ganoderic-acid profile with 

inflammatory-stress and redness endpoints. The figure integrates triterpene-specific, Ganoderma skin, and 

clinical endpoint literature [1-18]. 

 

4. Discussion 

4.1 From chemical standardization to inflammatory mechanism 

The triterpene content of Ganoderma preparations is highly sensitive to raw-material identity 

and processing. A defined ganoderic acid A/C2/D profile is therefore more informative for mechanism-

oriented work than an undifferentiated “Ganoderma extract” label. The present process also limits 

polysaccharides to 5% or less, reducing one major compositional source of variability when the primary 

hypothesis concerns triterpenes. This distinction matters because human Ganoderma skin data 

currently include polysaccharide-rich products, whereas the most direct anti-inflammatory evidence 

for ganoderic acids is mechanistic and preclinical [1-3,9-17]. 

4.2 NF-κB/MAPK, oxidative stress and pyroptosis as convergent nodes 

NF-κB and MAPK signaling integrate oxidative and inflammatory inputs and regulate 

cytokines, iNOS and COX-2. The repeated observation that Ganoderma triterpenes modulate these 

pathways across models [1,9-11,13] provides a coherent mechanistic axis. The GSDMD findings in 

cutaneous inflammation add a second layer: controlling inflammatory cell-death signaling may reduce 

cytokine amplification and visible erythema [2]. These pathways are biologically compatible with a 

non-therapeutic topical soothing hypothesis focused on cosmetic redness, comfort and skin tolerability. 

4.3 Why human erythema studies remain important 

Erythema is measurable but context-dependent. UV challenge, heat-patch provocation, 

sensitive-skin models and rosacea studies differ in vascular and inflammatory drivers. The human 

Ganoderma polysaccharide study shows that Ganoderma-derived materials can affect erythema in skin 

[3], while controlled studies of other botanical anti-inflammatory preparations demonstrate robust 

methods for vehicle comparison and objective erythema quantification [4-8]. For the present triterpene-

rich cream, these studies support a future protocol using standardized provocation, instrumental 

erythema measurement, symptom scoring and barrier co-endpoints. 

4.4 Role of the cream matrix 

The active material is introduced through a triglyceride/lecithin premix and then dispersed into 

a squalane-containing emulsion. This design supports triterpene distribution and minimizes visible 

crystallization. The final formula also includes humectants and emollients that can improve comfort 

independently of anti-inflammatory signaling; future vehicle-controlled studies should therefore 

preserve the same base cream on both sides or arms so that the incremental contribution of the 

standardized triterpene fraction can be resolved. 

5. Study Considerations and Future Directions 

The present study was designed to define the chemical and formulation platform first, then 

connect it to the strongest available mechanistic and human-context evidence. Building on this 



Foutie B., etc. /Biojournal Vol 3 (10), Oct 

American Journal Of Bioscience And Clinical Integrity | 15 

 

 

foundation, a double-blind vehicle-controlled study can evaluate the TIMEFLYS triterpene cream in 

healthy volunteers using a mild UV- or heat-erythema challenge, with erythema index/a* value, 

subjective stinging, hydration and TEWL followed over 24-72 hours. A longer sensitive-skin cohort 

could then examine basal redness, comfort and reactivity over 4-8 weeks. Such a sequence would 

extend the current evidence chain from standardized chemistry to controlled human cutaneous 

response. 

 

6. Conclusion 

A low-polysaccharide Ganoderma triterpene active material standardized to ganoderic acids 

A, C2 and D was formulated into a stress-stable cream. Ganoderma triterpene literature consistently 

converges on oxidative-stress, NF-κB/MAPK and inflammatory-mediator control, while topical 

ganoderic acid A has shown reductions in erythema-associated inflammatory phenotypes in a 

cutaneous model. Human Ganoderma and randomized botanical studies provide a clinically 

meaningful framework for redness measurement and tolerability. Together, the chemistry, formulation 

and evidence base establish a clear pathway for direct evaluation of soothing, redness and 

inflammatory-stress outcomes in human skin. 
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