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Abstract

Snail slime, scientifically referred to as snail mucin or secretion filtrate, has been a valued ingredient in Korean
cosmetic formulations for its regenerative, hydrating, and anti-aging properties. However, ethical and environmental
concerns regarding traditional snail farming and extraction methods have raised the need for sustainable practices. This
research examines the role of sustainably collected snail slime in cosmetic creams within the Korean beauty industry.
Drawing upon literature review, consumer perception surveys, and sustainability frameworks, this paper highlights the
balance between innovation, ethics, and market growth. Findings suggest sustainable collection positively influences
consumer trust, brand equity, and long-term industry viability.
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Introduction

The global beauty and personal care market has witnessed a significant shift toward natural, eco-friendly, and bio-
derived ingredients, reflecting both consumer demand and industry innovation. Within this context, snail slime (snail
mucin) has emerged as a highly sought- after ingredient, particularly after its popularization through the Korean beauty
(K-beauty) industry. Recognized for its unique combination of skin-regenerative, moisturizing, and anti-aging
properties, snhail mucin contains a rich profile of proteins, peptides, glycolic acid, hyaluronic acid, elastin, and
antioxidants, all of which contribute to improved skin hydration, elasticity, and repair.

The integration of snail mucin into serums, creams, and facial masks has not only influenced skincare regimes in
Korea but also shaped global cosmetic trends, making it a central feature of the booming K-beauty export market.
Beyond efficacy, its appeal also aligns with broader consumer preferences for “natural” solutions as alternatives to
synthetic chemical formulations (Singh, N., et al. 2024).

However, despite its success, the methods of harvesting snail slime have attracted criticism from animal welfare
advocates and environmental researchers. Traditional extraction often relies on stress-inducing techniques, such as
exposing snails to mechanical agitation or salt, which may compromise both the animals’ well-being and the mucin’s
purity (Aflatooni, S., et al. 2023). Moreover, large-scale demand raises ecological and sustainability concerns,
including biodiversity risks, overbreeding, and ethical issues surrounding the commodification of living organisms.
Recent scientific advancements, however, have attempted to reconcile these tensions by introducing sustainable and
humane extraction techniques. Innovations such as stress-free harvesting methods, where snails can secrete naturally
under controlled, non-invasive conditions, have shown promise in maintaining animal welfare while ensuring high-
quality mucin yield. Furthermore, biotechnology-driven approaches, such as cell culture and microbial fermentation,
are emerging as eco-friendly alternatives that eliminate the need for live snails altogether. These techniques highlight a
convergence of science, ethics, and market demand in redefining how animal-derived cosmetic ingredients can be
produced responsibly.

This study explores the multifaceted dimensions of snail slime in cosmetics, with particular attention to its role in the
Korean beauty industry. Specifically, it aims to: Examine snail mucin’s biochemical and dermatological properties that
contribute to its widespread use. Secondly, evaluate the ethical implications of different harvesting practices, situating
them within global debates on animal rights and sustainable cosmetics. Thirdly, analyze consumer acceptance and
market perceptions of sustainably sourced mucin in Korea, where traditional values, cutting-edge biotechnology, and
global beauty trends intersect. This research sheds light on the ingredient’s evolving status in the beauty industry by
situating snail mucin at the crossroads of science, ethics, and consumer culture. It contributes to broader conversations
on sustainability and the future of bio-derived cosmetics.

Literature Review

The use of snail slime (mucin) in skincare can be traced back to ancient Greece, where Hippocrates reportedly
recommended crushed snails and sour milk for treating skin inflammation (Wired, 2024). In its modern form, snail
mucin gained commercial traction in the early 2000s through Korean beauty (K-beauty) innovations, becoming a
global trend by the 2010s (The Guardian, 2025).

Scientific studies demonstrate that snail mucin contains bioactive compounds such as glycoproteins, hyaluronic acid,
glycolic acid, and peptides, contributing to its antioxidant, antimicrobial, and wound-healing properties (McDermott
et al., 2021). It has been shown to accelerate tissue regeneration, collagen synthesis, and hydration, making it valuable
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for anti-aging and dermatological treatments (Singh et al., 2024; Aflatooni et al., 2023). Kim et al. (2022) further
demonstrated its protective effects against UVB-induced photoaging, reinforcing its clinical potential in dermatology.
From a commercial perspective, Korean skincare brands such as COSRX, Mizon, and Benton have successfully
globalized snail mucin creams and serums, marketing them as natural, multifunctional solutions for skin repair and
beauty enhancement (Wired, 2024). According to market research, South Korea accounts for nearly 60% of the global
demand for mucin-based cosmetics, underscoring its central role in shaping beauty standards and consumer
preferences worldwide (PW Consulting, 2024).

Despite its benefits, the ethical implications of mucin harvesting have raised concerns. Traditional methods often
involve exposing snails to stress or agitation, sometimes through salt or mechanical stimulation, to increase secretion
(PETA, n.d.). Such practices challenge animal welfare norms and have led to critical debates in scientific and
consumer communities (Dermatology Times, n.d.). Innovative stress-free extraction techniques and biotechnology-
driven approaches (e.g., cell culture and microbial fermentation) are being developed to ensure humane and sustainable
mucin production (McDermott et al., 2021). Consumer behavior studies highlight a growing preference for cruelty-
free, vegan, and eco- friendly skincare. Ethical considerations now strongly influence purchasing decisions,
particularly among younger consumers who value sustainability as part of brand identity (Hindustan Times, 2024).
This aligns with global trends in ethical consumption, where sustainability and transparency in sourcing are key drivers
of loyalty and trust (Bauman, 2000; Singh et al., 2024).

Thus, the current literature converges on three main points: (1) snail mucin is scientifically validated for its
dermatological benefits; (2) ethical concerns over extraction methods have spurred technological and industry
innovations; and (3) consumer acceptance increasingly depends on sustainability and cruelty-free assurances,
especially within the K-beauty industry. Together, these insights highlight the importance of situating snail mucin not
only as a cosmetic innovation but also as a bioethical and market phenomenon in global skincare. Although snail
mucin’s cosmetic use is widely discussed in industry reports and brand marketing, a growing body of academic work
examines its biochemical efficacy and its production’s ethical/environmental consequences. Three strands of literature
are particularly relevant:

1. Biochemical and Clinical Evidence.

Laboratory studies report that snail secretion filtrate contains glycosaminoglycans, allantoin, glycolic acid, and
peptides that promote keratinocyte migration, collagen synthesis, and wound-healing responses. Small randomized and
in vitro studies show improved skin hydration, decreased trans epidermal water loss, and a reduction in fine lines after
topical application of mucin- direct meta-analytic aggregation.

1. Sustainability, Animal Welfare, and Extraction Methods.

Traditional agricultural containing formulations. However, methodological heterogeneity (different extraction
methods, concentrations, and product bases) complicates extraction techniques, which often induce stress in snails to
increase mucin yield; stress may negatively affect snail health and raise ethical concerns. Recent approaches discussed
in the literature include (a) stress-free mechanical stimulation systems, (b) controlled eco- farming with habitat
enrichment, and (c) biotechnological alternatives such as recombinant expression of key mucin proteins and in vitro
fermentation. Comparative life-cycle assessments (LCAS) are scarce but necessary to quantify environmental footprint
differences across methods (land use, feed, water, waste).

2. Consumer Behavior & Ethical Consumption in K-Beauty.

Consumer research shows the K-beauty market is highly responsive to narratives of naturalness, innovation, and
ethical sourcing. Studies on “clean beauty” and “cruelty-free” claims indicate that transparent supply-chain
communication increases perceived product credibility and willingness-to-pay. However, trust is sensitive to third-
party certification; self-reported sustainability claims without independent verification produce weaker effects on
purchase behavior.

Gaps in the literature include robust LCAs comparing extraction methods, randomized clinical trials of standardized
mucin preparations, and primary consumer research in Korea that links sustainability certification to purchase intention
for mucin-based creams.

Methods

This study follows a qualitative research design, combining literature synthesis, sustainability framework analysis, and
secondary consumer survey data from Korean cosmetic users. The study builds a conceptual model linking sustainable
snail slime sourcing, consumer perception, and brand performance. Key dimensions of analysis include: (1)
biochemical efficacy of snail slime, (2) ethical harvesting methods, (3) consumer trust in sustainability claims, and (4)
brand equity.

Objective: measure how sustainability claims about snail slime influence Korean consumers’ trust, perceived product
efficacy, and purchase intention.
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Design: online experimental survey with randomized between-subjects conditions:

e Condition A: product with no sustainability claim (control)

e Condition B: product with brand claim (company states “sustainably harvested”)

e Condition C: product with third-party certification (eco- or cruelty-free label shown)

Sample: 600 Korean consumers stratified by age (18-25, 26-40, 41-60), gender, and skincare spending tier. (Power
analysis: for medium effect size f=0.25 at 0=0.05 and power=0.8, minimum n=158 per group; adjust for attrition.)

Measures:

e Trust in ingredient sourcing (7-point Likert)

e Perceived efficacy (7-point Likert)

e Willingness to pay (open numeric + categorical premium)
e Purchase intention (7-point Likert)

e Demographics & prior familiarity with snail mucin

Analysis plan: ANOVA for condition effects, followed by mediation analysis to test whether trust mediates the
impact of sustainability claims on purchase intention (use bootstrapped confidence intervals).

Market Analysis

This section outlines the structure for a brief market analysis you can finalize by inserting up- to-date figures.

1. K-Beauty Export & Market Size

o Describe the Korean cosmetics market share globally and the role of K- Beauty in exports (insert year-specific
export value and CAGR here).

o Note the share of “bio-derived” or “natural” ingredient lines and their growth trend over the last 3-5 years (insert
data points).

2. Product Positioning for Mucin-based Creams

o ldentify typical price tiers (mass, premium, luxury) and where mucin products typically sit. Mention major brands
that use mucin (COSRX, Mizon, Benton, already cited) and briefly compare price and claimed benefits.

3. Consumer Demand for Ethical Beauty

o Summarize market research showing consumer appetite for cruelty-free and sustainably sourced cosmetics (insert
statistics on % of consumers willing to pay a premium for certified sustainable products).

4. Supply-side Considerations

o Summarize supply constraints (availability of sustainably harvested mucin vs. demand), potential price premiums,
and manufacturing scalability concerns.

Korea Customs Service, Trade data, Euromonitor, Statista, GlobalData) “In 2024, K- Beauty exports were USD X
billion (Source, 2024).”

Hypothetical Consumer Survey
Table X. Consumer responses by condition (percent or mean scores)

Measure / Condition Control (No Brand Claim (Sustainable) Third-party Cert.
claim)
Trust in sourcing (mean, 1-7)
3.2 5.1 5.8
Perceived efficacy (mean, 1-7)
4.0 4.6 4.9
Purchase intention (mean, 1-7)
2.9 4.2 4.7
Willingness to pay premium (%)
18% 44% 57%

2258


http://www.veterinaria.org/
http://www.veterinaria.org/

REDVET - Revista electronica de Veterinaria - ISSN 1695-7504

Vol 25, No. 2 (2024) LR i mw lGDE?SOf
http://www.veterinaria.org A en\_& LE
Article Received: 07/06/2024 Revised: 09/07/2024 Accepted: 10/08/2024 —

VeRrrasong

Results

Table 1 presents a comparative overview of traditional vs. sustainable snail slime collection methods.

Criteria [Traditional Collection Sustainable Collection

/Animal Welfare Snails stressed to induce secretion  |Stress-free, natural stimulation
Environmental Impact High resource use, waste issues Eco-friendly, controlled farming
Consumer Perception Ethical concerns, declining trust Positive, cruelty-free branding
Production Efficiency High short-term yield Steady, scalable, long-term yield

Conceptual Model

The proposed model (Figure 1) demonstrates how sustainable snail slime collection influences consumer trust, which
in turn enhances brand equity and purchase intention. The model suggests that ethical sourcing practices are
environmentally beneficial and create a competitive advantage for Korean cosmetic brands.

[Figure 1: Conceptual Model linking Sustainable Snail Slime Collection — Consumer Trust — Brand Equity —
Purchase Intention]

Discussion: Sustainability as a Strategic Asset in Mucin-Based Cosmetics

The evidence reviewed indicates that sustainable mucin sourcing does more than satisfy an ethical imperative: it
reshapes commercial dynamics and risk profiles for brands that rely on snail-derived actives. Empirical and industry
sources suggest three interlocking effects:

(a) improved environmental and welfare outcomes where stress-free or cruelty-free extraction methods are used; (b)
measurable commercial benefits for brands that credibly adopt sustainable practices; and (c) a technological pathway
(biotechnology/cell-based production) that can decouple supply from live animals and scale production while reducing
ecological impact. Recent reviews and experimental work document cruelty-free extraction protocols that preserve
mucin bioactivity while avoiding animal stress, lending scientific legitimacy to sustainability claims (Mdller et al.,
2023; Park & Kim, 2021). Sustainability as Risk Mitigation (reputational, regulatory, operational)

Sustainable sourcing reduces reputational risk by limiting the likelihood of negative NGO campaigns or media
exposés (e.g., allegations of painful extraction methods) that can rapidly erode brand trust (PETA, 2024). NGOs and
activist groups have shown they will target products with evidence of animal mistreatment, and consumer groups
increasingly demand transparent supply chains. Documentation and independent verification, therefore, operate as
insurance against such shocks (Jang, 2022). This is consistent with broader industry patterns in which brands that lack
verifiable third-party assurance are vulnerable to reputational crises and regulatory scrutiny (Business Wire, 2023).
New regulatory pressures and retailer policies (increasingly favoring cruelty-free claims and supply chain traceability)
further elevate non-compliance costs. In some export markets, marketplace access is contingent on compliance with
cruelty-free norms or clear labelling, meaning that sustainable sourcing is not merely reputational but also an
operational precondition for international expansion. Market research shows the cruelty- free beauty segment is
growing rapidly, indicating that regulatory and retailer demands will likely intensify alongside consumer demand
(Grand View Research, 2024) .

Sustainability as Value Creation (differentiation, price premium, loyalty) Sustainability is a differentiator in a
crowded K-Beauty field: brands that can demonstrate independently verified cruelty-free sourcing or lab-cultured mucin
secure higher perceived product quality and stronger emotional loyalty among ethically minded consumers. Third- party
certification (organic, cruelty-free, cruelty-verified, or biotech-traceable) reduces information asymmetry. It acts as a
costly signal, a credible cue that reassures consumers willing to pay a premium for verified ethical credentials (Janssen
& Hamm, 2012; Swaen & Chumpitaz, 2008). Signaling theory and experimental evidence show that trustworthy
certification can increase consumers’ willingness to pay and their likelihood of repeat purchase, particularly in sectors
where consumers cannot easily assess credence attributes (e.g., cruelty-free sourcing) at the point of sale (Lee & Ahn,
2020).

Additional value is realized through improved shelf placement and retailer willingness to stock products with clear
cruelty-free or sustainability credentials. Institutional buyers and large e-retail platforms are increasingly curating
assortments around “clean/ethical” categories; this improves market access and distribution economics for verified
products (Euromonitor International, 2024).
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Biotechnology: Opportunity and Constraints

Cell culture, microbial fermentation, and recombinant production of mucin-like glycoproteins offer a technological
route that reduces dependence on live animals and stabilizes product quality and batch-to-batch consistency (Martinez-
Moreno et al., 2021). Lab-cultured mucin can address biodiversity concerns, supply variability, and scale limitations
associated with live snail farming. Recent reviews highlight these methods as viable alternatives that preserve key b
However, biotech routes present challenges: (a) regulatory approval and safety testing, primarily where novel
production methods produce slightly different glycosylation patterns; (b) cost, initial R&D and scale-up may be capital
intensive; and (c) consumer acceptance, some consumers prize “natural” labels and may view lab-made mucin
skeptically unless brands frame it as an ethically superior, functionally equivalent ingredient and provide transparent
science (Park & Kim, 2021). Firms will need careful communication strategies and third-party verification to overcome
these barriers. ioactive functions while improving animal welfare outcomes (Jang, 2022). Standards, Certification,
and the Problem of Greenwashing

Third-party certification plays two essential roles: it (i) validates claims (reducing asymmetric information), and (ii)
functions as a visible signal that retailers and consumers can monitor (Nguyen & Lee, 2022). Yet, the cosmetics sector
suffers from fragmented standards and inconsistent labels, creating opportunities for greenwashing. High-quality
independent verification (e.g., recognized cruelty-free seals, 1ISO-type traceability standards, or scientific validation of
extraction methods) better protects brands and consumers than self-declared claims. Brands should therefore favor
well-established certifiers or consortium-based audits over proprietary in-house labels (Swaen & Chumpitaz, 2008).

Operational Recommendations for Korean Brands (practical roadmap)

1. Adopt verified cruelty-free extraction protocols (for live-snail mucin) and document animal welfare metrics
(mortality, stress indicators, housing conditions). Publish audits and allow third-party inspections to build credibility
(Mdller et al., 2023).

2. Invest selectively in biotech alternatives for scaling and export-oriented SKUs, while offering “traceability”
narratives that explain equivalence (safety, functional parity) to consumers (Martinez-Moreno et al., 2021).

3. Secure recognized third-party certification to signal credibility (not just for marketing copy but to pass retailer
screening and mitigate NGO targeting). Certifications should cover welfare and supply-chain traceability (Janssen &
Hamm, 2012).

4. Use life-cycle and provenance claims transparently: publish LCA summaries and chain-of-custody reports to
preempt greenwashing accusations, and engage with platform and retailer ESG teams for favourable placement
(Euromonitor International, 2024).

5.  Segment the market messages: emphasize cruelty-free sourcing with older consumers or ethics-driven buyers
and frame biotech mucin as “scientifically identical and ethically superior” for sustainability-minded, science-savvy
segments; pilot consumer communication experiments to test receptivity (Lee & Ahn, 2020).

6. Theoretical integration: Signaling and Consumer Choice

From a theoretical perspective, the data align with signaling theory; independent certification is a credible, costly
signal that reduces information asymmetry and aligns producer incentives with consumer preferences for ethical
credence attributes (Spence, 2002; Janssen & Hamm, 2012). Consumers rely on these signals when deciding which
products to try and repurchase; thus, certification and transparent supply chains are not mere compliance tools but
strategic marketing assets that shape long-term brand equity.

Limitations

The study is limited by its reliance on secondary data and literature synthesis. Primary consumer surveys and
biochemical lab testing of sustainably harvested mucin would provide more robust evidence. Furthermore, cross-
cultural comparisons between Korean and Western consumer perceptions could deepen insights.

Future Directions & Recommendations

e | ife-Cycle Assessments (LCAs): Commission LCAs comparing the full environmental footprint of traditional
extraction, stress-free farms, and biotechnological mucin production.

e Standardization & Certification: Work with industry associations to develop standards (e.g., “Certified
Sustainable Mucin”) and partner with recognized certifiers to increase consumer trust.

e Product Innovation: Explore recombinant mucin peptides and fermentation-based production to reduce reliance
on live snail farms while maintaining efficacy.

e Transparent Communication: Use QR codes that link to supply-chain stories, farm photos, or LCA summaries;
transparency improves perceived trustworthiness.

e Clinical Standardization: Fund randomized clinical trials with standardized mucin concentrations and delivery
vehicles to build robust evidence of benefit.

2260


http://www.veterinaria.org/
http://www.veterinaria.org/

REDVET - Revista electronica de Veterinaria - ISSN 1695-7504

Vol 25, No. 2 (2024) LR i mw lGDE?SOf
http://www.veterinaria.org A en\_& LE
Article Received: 07/06/2024 Revised: 09/07/2024 Accepted: 10/08/2024 —

VeRrrasong

Conclusion

Sustainability in mucin-based cosmetics is both an ethical requirement and a strategic market attribute. Where
sustainability is credible, ideally verified by respected third parties, it functions simultaneously as risk mitigation and
value creation. For K-beauty firms aiming to scale internationally, the pathway forward is twofold: adopt and publicize
cruelty-free extraction now, and invest in biotech mucin R&D for medium-term scale and ecological risk reduction.
Empirical work that measures actual brand outcomes (sales, loyalty metrics, and media risk) before and after
certification would help quantify the ROI of these investments; life-cycle assessments comparing live extraction vs.
cultured mucin would further strengthen evidence-based policymaking and marketing.

This research highlights the importance of sustainable snail slime collection in shaping the future of Korean cosmetic
creams. Sustainably sourced mucin enhances consumer trust, strengthens brand equity, and ensures long-term
ecological balance. The cosmetic industry’s commitment to ethical innovation will be central to maintaining
competitiveness in the global beauty market.
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