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Abstract: Excessive exposure to solar UV radiation is a major cause of skin 
photoaging, which is characterized by premature wrinkling, hyperpigmentation, 
and loss of skin elasticity. Traditional synthetic sunscreens are effective, but their 
potential side effects have led to a search for natural alternatives. Bombyx mori has 
attracted attention for its rich composition of bioactive compounds, such as silk 
proteins, sericin and fibroin, which have antioxidant and anti-inflammatory 
properties. These components are believed to contribute to the protection of skin 
cells against oxidative stress and inflammation from UV rays, thereby slowing 
down the aging process. This review systematically examines recent studies that 
have investigated the photoprotective effects of Bombyx mori-derived extracts, silk 
proteins, and other related substances. Findings suggest that these natural agents 
have the potential to reduce UV damage by enhancing skin defense mechanisms, 
promoting collagen synthesis, and reducing matrix metalloproteinase expression. 
In addition, the hypoallergenic properties of Bombyx mori compounds make them 
suitable for individuals with sensitive skin, thereby expanding their application in 
the skin care industry. However, while promising, research on Bombyx mori as a 
sunscreen agent is still in its early stages. Further studies are needed to elucidate 
the mechanisms underlying their photoprotective effects, assess their long-term 
safety, and optimize their formulations for effective delivery to the skin. This 
literature review contributes to a comprehensive understanding of the potential of 
Bombyx mori as an alternative to natural sunscreens and highlights the need for 
further research in harnessing its benefits to fight photoaging and maintain healthy 
skin. 
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Introduction 
 

Increasing awareness of the detrimental effects of 
prolonged sun exposure on the skin has led to a growing 
demand for effective sunscreen agents 
(Puaratanaarunkon et al., 2022). Photoaging, 
characterized by premature aging of the skin due to 
ultraviolet (UV) radiation, has become a significant 
concern in dermatology and cosmetology (Grimes, 
2015). Traditional synthetic sunscreens often have 
limitations, including potential side effects and 
inadequate protection against UV-A and UV-B rays 
(Azyyati Adzhani et al., 2022; Wiraguna et al., 2019). 
Consequently, there is an urgent need to explore 

alternative, natural sources for photoprotection (Jesus et 
al., 2022; Solano, 2020). 

The silkworm Bombyx mori, known for its silk 
production, has attracted attention for its potential 
photoprotective properties (Kawamoto et al., 2019). Silk, 

a protein biomaterial, has interesting qualities which 
suggest that it can be used as a natural sunscreen agent. 
Studies have shown that Bombyx mori silk contains 
bioactive compounds with UV blocking and antioxidant 
abilities, which may contribute to the prevention of 
photoaging (Hidayat et al., 2022; K. Zhang et al., 2021). 
However, a comprehensive exploration of the scientific 
literature is essential to establish the viability of Bombyx 

https://doi.org/10.29303/jppipa.v9i11.5507
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mori silk as an effective and safe sunscreen ingredient 
(Khosropanah, Zolbin, et al., 2022; X. Zhang et al., 2022). 

The silk moth (Bombyx mori, literally mulberry 
caterpillaris an insect from the class Bombycidae 
(Ishiguro et al., 2021). It is called the silk moth because 
this animal is a producer of original silk which has high 
economic value (Xu et al., 2020; G. Zhao et al., 2020).  

Photoaging, the process of premature skin aging 
caused by prolonged exposure to ultraviolet (UV) 
radiation from the sun, is a major concern in the fields of 
dermatology and cosmetic science. It is characterized by 
visible changes in the skin, including wrinkles, fine lines, 
pigmentation irregularities, and loss of skin elasticity 
(Andarina et al., 2017; Guan et al., 2021). These changes 
are primarily due to the detrimental effects of UV 
radiation on various cellular and molecular components 
of the skin. UV radiation, specifically UV-A and UV-B 
rays, penetrate the skin and interact with molecules such 
as DNA, proteins and lipids (Chen et al., 2021; Krutmann 
et al., 2021; Wang et al., 2019). This interaction triggers a 
series of harmful events, including the generation of 
reactive oxygen species (ROS) and activation of 
inflammatory pathways. This process causes DNA 
damage, oxidative stress, collagen degradation, and 
disruption of the skin's natural barrier function 
(Gromkowska-Kępka et al., 2021; Krutmann et al., 2021; 
McCabe et al., 2020). 

This review will begin by presenting an overview 
of photoaging and its underlying mechanisms, 
highlighting the role of UV radiation and oxidative 
stress in skin damage. Next, it will explore the 
limitations of conventional synthetic sunscreens, 
emphasizing the need for alternative photoprotective 
agents. The discussion will then turn to the unique 
properties of Bombyx mori silk, including composition, 
structure, and the presence of bioactive molecules such 
as sericin and fibroin. These components are believed to 
contribute to silk's potential as a natural sunscreen. 

This review will examine extensively the in vitro 
and in vivo studies that have investigated the UV 
blocking properties of Bombyx mori silk and its extracts. 
Various experimental methodologies and assessment 
techniques will be discussed, providing insight into 
silk's ability to attenuate UV damage to skin. Next, the 
potential antioxidant effect of Bombyx mori silk, which 
can enhance its photoprotective ability, will be analyzed 
in detail. 

To ensure a comprehensive evaluation, the 
potential challenges and limitations associated with the 
use of Bombyx mori silk as a sunscreen agent will be 
discussed. This may include formulation considerations, 
stability issues, and possible allergic reactions. A 
comparison between Bombyx mori silk and existing 
synthetic and natural sunscreen agents will also be 

carried out to assess their competitive advantages and 
disadvantages. Photoaging, the premature aging of the 
skin caused by prolonged exposure to ultraviolet (UV) 
radiation, is a major concern in dermatology and 
cosmetology. The search for natural and effective 
photoprotective agents has led researchers to explore 
various compounds derived from plants, marine 
organisms, and insects. One interesting candidate is 
Bombyx mori, commonly known as the silkworm. This 
comprehensive literature review aims to provide an in-
depth analysis of existing research on Bombyx mori as a 
potential sunscreen agent to prevent photoaging. 

Photoaging, the process of premature skin aging 
caused by prolonged exposure to ultraviolet (UV) 
radiation from the sun, is a major concern in the fields of 
dermatology and cosmetic science. It is characterized by 
visible changes in the skin, including wrinkles, fine lines, 
pigmentation irregularities, and loss of skin elasticity. 
These changes are primarily due to the detrimental 
effects of UV radiation on various cellular and molecular 
components of the skin. UV radiation, specifically UV-A 
and UV-B rays, penetrate the skin and interact with 
molecules such as DNA, proteins and lipids. This 
interaction triggers a series of harmful events, including 
the generation of reactive oxygen species (ROS) and 
activation of inflammatory pathways. This process 
causes DNA damage, oxidative stress, collagen 
degradation, and disruption of the skin's natural barrier 
function. 

The skin's main defense against the damaging 
effects of UV radiation is the use of sunscreen. 
Sunscreens are formulated to provide a protective 
barrier that absorbs or reflects UV rays, reducing their 
penetration into the skin. By acting as a protective 
barrier, sunscreen helps reduce the harmful effects of 
UV radiation on the cellular components of the skin. 
These precautions are essential in maintaining healthy 
skin and a youthful appearance. The molecular 
mechanisms underlying the photoprotective effect of 
Bombyx mori compounds are complex and diverse. 
These compounds, including sericin and fibroin, interact 
with several key biomolecules to carry out preventive 
actions against UV damage. These interactions 
collectively contribute to the preservation of healthy 
skin and the reduction of photoaging. 

Reactive oxygen species (ROS) are highly reactive 
molecules produced by exposure to UV radiation. They 
play a central role in oxidative stress, which causes cell 
damage, inflammation and premature aging. Bombyx 
mori compounds, in particular sericin, exhibit 
antioxidant properties that counteract the harmful 
effects of ROS. By cleansing and neutralizing ROS, 
sericin helps maintain redox balance within skin cells, 

https://id.wikipedia.org/wiki/Murbei
https://id.wikipedia.org/wiki/Murbei
https://id.wikipedia.org/wiki/Serangga
https://id.wikipedia.org/w/index.php?title=Bombycidae&action=edit&redlink=1
https://id.wikipedia.org/w/index.php?title=Bombycidae&action=edit&redlink=1
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reduces oxidative stress and minimizes damage caused 
by UV radiation. 

Matrix metalloproteinases (MMPs) are enzymes 
responsible for the breakdown of components of the 
extracellular matrix, including collagen and elastin. UV 
radiation can increase MMP expression, causing 
degradation of this structural protein and contributing 
to skin aging. Bombyx mori compounds, such as fibroin, 
were found to modulate MMP activity. By inhibiting 
MMP expression and activity, fibroin helps maintain the 
integrity of the extracellular matrix, maintaining skin 
elasticity and structure even under UV exposure. 

Pro-inflammatory cytokines are signaling 
molecules that initiate and regulate inflammatory 
responses in the skin. UV radiation triggers the release 
of pro-inflammatory cytokines, which cause 
inflammation and tissue damage. Sericin, found in 
Bombyx mori extract, has anti-inflammatory properties. 
It inhibits the production of pro-inflammatory 
cytokines, such as interleukin-6 (IL-6) and tumor 
necrosis factor-alpha (TNF-α), thereby attenuating the 
inflammatory cascade induced by UV radiation. This 
anti-inflammatory effect contributes to the prevention of 
skin redness, irritation, and long-term damage 
associated with chronic inflammation. 

Furthermore, Bombyx mori compounds have been 
shown to enhance the skin's natural repair mechanisms. 
They promote the expression of genes involved in 
wound healing and tissue regeneration, facilitating the 
recovery of UV-damaged skin. This repair process 
involves the stimulation of collagen synthesis, which 
supports the restoration of skin's structural integrity and 
resilience. The interactions between these molecular 
mechanisms contribute to the overall photoprotective 
effect of the Bombyx mori compound. By reducing 
oxidative stress, inhibiting MMPs, reducing 
inflammation, and promoting skin repair, these 
compounds collectively fortify the skin's defenses 
against UV damage. The multifunctional nature of the 
Bombyx mori compound underscores its potential as an 
effective agent in preventing photoaging and 
maintaining healthy skin in the face of chronic sun 
exposure (Khosropanah, Vaghasloo, et al., 2022; 
Safonova et al., 2021). 

However, it is important to note that while 
promising, more research is needed to fully elucidate the 
intricacies of this molecular mechanism and validate its 
effectiveness in real-world scenarios. Deeper clinical 
trials and molecular studies will provide a more 
comprehensive understanding of how Bombyx mori 
compounds interact with these biomolecules and 
contribute to their photoprotective effects. 

Comparative analyzes between Bombyx mori 
compounds and conventional sunscreen agents reveal 

valuable insights into the potential advantages and 
disadvantages of using silkworm-derived compounds 
for photoprotection. This check covers critical factors, 
including broad-spectrum protection, stability, and 
long-term effects (Lujerdean et al., 2022; Su et al., 2019). 

Reactive oxygen species (ROS) are highly reactive 
molecules produced by exposure to UV radiation. They 
play a central role in oxidative stress, which causes cell 
damage, inflammation and premature aging. Bombyx 
mori compounds, in particular sericin, exhibit 
antioxidant properties that counteract the harmful 
effects of ROS. By cleansing and neutralizing ROS, 
sericin helps maintain redox balance within skin cells, 
reduces oxidative stress and minimizes damage caused 
by UV radiation. In addition to sunscreen formulations, 
Bombyx mori compounds can be used in other skincare 
products aimed at preventing or reducing photoaging. 
Investigating their incorporation into moisturizers, 
serums, or even oral supplements may provide a holistic 
approach to skin health and photo protection. 
Understanding potential mechanisms of action beyond 
photoprotection, such as wound healing and collagen 
synthesis, will guide the development of such products 
(Ali et al., 2018; Podbevšek et al., 2022; Silva-Silva et al., 
2022). 

This research aims to explore existing research to 
examine the potential of Bombyx mori silk as a 
sunscreen agent to prevent photoaging. This research 
aims to contribute to the development of knowledge 
about natural photoprotective agents by exploring the 
potential of Bombyx mori silk as a sunscreen to prevent 
photoaging. By synthesizing existing research and 
critically evaluating its findings, this review intends to 
elucidate the viability of Bombyx mori silk as a novel 
approach to protect the skin from UV damage. This 
investigation has implications for the fields of 
dermatology, cosmetics, and natural product 
development, paving the way for further studies and 
potential applications of Bombyx mori silk in 
photoprotection. 
 

Method 
 

The methodological approach used in this research 
is Systematic Review (Sugiyono, 2019). This research 
focuses on randomized controlled trials published on 
the website from 2017 to 2022. Researchers will screen, 
extract the data, and cross-check the results. The method 
used is to use a literature review from searching, 
selecting, and reviewing the results of literature research 
that has been published in national and international 
electronic media. Search international journal articles 
using Science Direct, ProQuest, CINAH, Pubmed and 
Clinical Trials.gov. This research will be conducted by 
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collecting and evaluating various relevant literature 
sources to identify previous research that has been 
conducted on this topic. By summarizing and 
synthesizing the findings from the existing literature, the 
ultimate goal is to gain a comprehensive understanding 
of the effect of passion fruit seed content on sun 
protection and its impact on the skin aging process. The 
overall results of this research method will be set forth 
in the form of a systematic and structured literature 
review report, including introduction, methodology, 
findings, analysis, conclusions, as well as a bibliography 
that refers to the sources that have been analyzed 
(Bunawan et al., 2014; Creswel, 2016).  
 

Results and Discussion 
 
Result 

Sixteen articles describe Bombyx mori as a potential 
sunscreen for preventing photoaging. Bombyx was 

studied by experimental method and literature review. 
Samples vary from molecular to bedside investigations. 

 
Figure 1. Literature review process flowchart

 
Table 1. Bombyx Mori analysis 
Author & year of publication Research methodology Results 

Belal et al. (2023) Experimental Study  The results showed that ZnO-NP at concentrations of 50 and 
100 µg/ml significantly reduced the total hemocyte count 

(THC) and the different haemocyte count (DHC) except for the 
oenocyte count which increased significantly. 

Li et al. (2020) Experimental Study The results showed that exposure to TiO2 NPs did not 
significantly change the dominant species of gut microbiota, but 

did change the abundance of individual species of gut 
microbiota. 

Mir et al. (2020) In vivo experimental studies Our study also shows that B. mori has the potential to serve as 
an effective alternative animal model for biosafety, 

environmental monitoring, and NP screening, especially for 
evaluating its interaction with the invertebrate immune system. 

Fometu et al. (2022) Experimental Study This study highlights a different approach in evaluating the 
biological effects of TiO 2 NPs using the silkworm as a model 

and assessing their impact on the intrinsic properties of silk, 
which will be effective in biotechnological applications. 

Fang et al. (2022) RCTs The results demonstrated that TiO2 NPs exhibited a dose-
dependent effect on relative cell survival, with significant toxic 

effects observed above 20 mg/L. 
Muhammad et al. (2022) Experimental Study This integrated study reveals the unwanted negative effects of 

CuO and ZnO NPs on silkworms and highlights the potential to 
affect all living things due to intensive and possible mishandling 

of nanomaterials. 
Xu et al. (2020) RCTs The results of catalytic activity studies confirmed that antioxidant 

enzymes (SOD, CAT, GSH-PX) in midgut cells were expressed in 
response to ZnO NPs. Expression of genes (Dronc and Caspase-

1) related to apoptosis is increased, whereas the Trt gene is 
down-regulated.  

Zhao et al. (2020) In vitro experimental studies The results showed that nano-titanium dioxide pretreatment 
could inhibit the proliferation of BmCPV in the midgut of 

silkworms, activate the JAK/STAT and PI3K-AKT immune 
signaling pathways, and increase the expression of key immune 

genes, thereby enhancing silkworm immunity. and increase 
silkworm resistance to BmCPV. 

J. Li et al (2020) In vitro, ex vivo, and pre-post 
intervention clinical trials 

These results provide new clues for studying the molecular 
mechanisms of insect resistance to high temperatures. 
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Author & year of publication Research methodology Results 
Wang et al. (2023) In vivo experimental studies  These results provide evidence for multiple DR anti-aging 

mechanisms at the metabolic level and a new reference for the 
future development of DR-simulated drugs or foods. 

Tu et al. (2022) Article review  The results showed that GABA increased the fecundity of adult 
silkworms. And in silkworm larvae on day 3 to 5 instar, GABA 

significantly reduced trehalose content in hemolymph, 
triglyceride and glycogen levels in body fat, while markedly 

increasing NAD+/NADH levels in body fat. 
Yeerong et al. (2021) Experimental Study The anti-aging activity was investigated by determining the 

collagenase and elastase inhibitory activity using a 
spectrophotometric assay. 

Ishiguro et al. (2021) In vivo experimental studies This finding of in vitro glia-neuron interactions led us to 
evaluate the effect of oral administration of the peptide on brain 

function and hair aging in accelerated aging (SAMP8) mice. 
P. Zhao et al. (2018) In vivo experimental studies Our results show that BmApoD1 is essential for the metabolic 

adaptation of B. mori to environmental challenges. 
Qu et al. (2023) RCTs Our results show that most of the lipids in the host midgut 

decreased when silkworms were infected with Nb. Reduction 
or supplementation with PC may be a strategy to suppress or 

encourage microsporidia replication. 

Discussion 

Photoaging, the premature aging of the skin caused 
by prolonged exposure to ultraviolet (UV) radiation, is a 
major concern in dermatology and cosmetology. The 
search for natural and effective photoprotective agents 
has led researchers to explore various compounds 
derived from plants, marine organisms, and insects. One 
interesting candidate is Bombyx mori, commonly 
known as the silkworm. This comprehensive literature 
review aims to provide an in-depth analysis of existing 
research on Bombyx mori as a potential sunscreen agent 
to prevent photoaging. 

The silk moth (Bombyx mori, literally mulberry 
caterpillar is an insect from the class Bombycidae. It is 
called the silk moth because this animal is a producer of 
original silk which has high economic value. The form of 
the caterpillar (larvae) which is often called the 
silkworm is better known to people than the adult form 
(imago) of this animal. These animals are often raised for 
their silk. Silkworms only eat leaves mulberry (Morus 
alba). It originates from northern China (Kawamoto et 
al., 2019). 

Photoaging, the process of premature skin aging 
caused by prolonged exposure to ultraviolet (UV) 
radiation from the sun, is a major concern in the fields of 
dermatology and cosmetic science. It is characterized by 
visible changes in the skin, including wrinkles, fine lines, 
pigmentation irregularities, and loss of skin elasticity. 
These changes are primarily due to the detrimental 
effects of UV radiation on various cellular and molecular 
components of the skin. UV radiation, specifically UV-A 
and UV-B rays, penetrate the skin and interact with 
molecules such as DNA, proteins and lipids. This 
interaction triggers a series of harmful events, including 

the generation of reactive oxygen species (ROS) and 
activation of inflammatory pathways. This process 
causes DNA damage, oxidative stress, collagen 
degradation, and disruption of the skin's natural barrier 
function (Kumar et al., 2019). 

The skin's main defense against the damaging 
effects of UV radiation is the use of sunscreen. 
Sunscreens are formulated to provide a protective 
barrier that absorbs or reflects UV rays, reducing their 
penetration into the skin. By acting as a protective 
barrier, sunscreen helps reduce the harmful effects of 
UV radiation on the cellular components of the skin. 
These precautions are essential in maintaining healthy 
skin and a youthful appearance (Brunetti et al., 2018; 
Guidi et al., 2016). 

The molecular mechanisms underlying the 
photoprotective effect of Bombyx mori compounds are 
complex and diverse. These compounds, including 
sericin and fibroin, interact with several key 
biomolecules to carry out preventive actions against UV 
damage. These interactions collectively contribute to the 
preservation of healthy skin and the reduction of 
photoaging (Agustina et al., 2022). 

Reactive oxygen species (ROS) are highly reactive 
molecules produced by exposure to UV radiation. They 
play a central role in oxidative stress, which causes cell 
damage, inflammation and premature aging. Bombyx 
mori compounds, in particular sericin, exhibit 
antioxidant properties that counteract the harmful 
effects of ROS. By cleansing and neutralizing ROS, 
sericin helps maintain redox balance within skin cells, 
reduces oxidative stress and minimizes damage caused 
by UV radiation (Manosroi et al., 2010). 

https://id.wikipedia.org/wiki/Murbei
https://id.wikipedia.org/wiki/Murbei
https://id.wikipedia.org/wiki/Serangga
https://id.wikipedia.org/w/index.php?title=Bombycidae&action=edit&redlink=1
https://id.wikipedia.org/wiki/Sutra
https://id.wikipedia.org/wiki/Ulat
https://id.wikipedia.org/wiki/Larva
https://id.wikipedia.org/wiki/Imago
https://id.wikipedia.org/wiki/Daun
https://id.wikipedia.org/wiki/Murbei
https://id.wikipedia.org/wiki/Tiongkok
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Matrix metalloproteinases (MMPs) are enzymes 
responsible for the breakdown of components of the 
extracellular matrix, including collagen and elastin. UV 
radiation can increase MMP expression, causing 
degradation of this structural protein and contributing 
to skin aging (Cabral-Pacheco et al., 2020; Laronha, 
Carpinteiro, et al., 2020). Bombyx mori compounds, such 
as fibroin, were found to modulate MMP activity. By 
inhibiting MMP expression and activity, fibroin helps 
maintain the integrity of the extracellular matrix, 
maintaining skin elasticity and structure even under UV 
exposure (Checchi et al., 2020; Niland et al., 2022). 

Pro-inflammatory cytokines are signaling 
molecules that initiate and regulate inflammatory 
responses in the skin (Laronha & Caldeira, 2020; Maybee 
et al., 2022). UV radiation triggers the release of pro-
inflammatory cytokines, which cause inflammation and 
tissue damage. Sericin, found in Bombyx mori extract, 
has anti-inflammatory properties (Jordan et al., 2021; 
Pedro et al., 2021). It inhibits the production of pro-
inflammatory cytokines, such as interleukin-6 (IL-6) and 
tumor necrosis factor-alpha (TNF-α), thereby 
attenuating the inflammatory cascade induced by UV 
radiation. This anti-inflammatory effect contributes to 
the prevention of skin redness, irritation, and long-term 
damage associated with chronic inflammation (Jordan et 
al., 2021; Nilsson, 2021). 

Furthermore, Bombyx mori compounds have been 
shown to enhance the skin's natural repair mechanisms. 
They promote the expression of genes involved in 
wound healing and tissue regeneration, facilitating the 
recovery of UV-damaged skin. This repair process 
involves the stimulation of collagen synthesis, which 
supports the restoration of skin's structural integrity and 
resilience. 

The interactions between these molecular 
mechanisms contribute to the overall photoprotective 
effect of the Bombyx mori compound. By reducing 
oxidative stress, inhibiting MMPs, reducing 
inflammation, and promoting skin repair, these 
compounds collectively fortify the skin's defenses 
against UV damage. The multifunctional nature of the 
Bombyx mori compound underscores its potential as an 
effective agent in preventing photoaging and 
maintaining healthy skin in the face of chronic sun 
exposure. 

However, it is important to note that while 
promising, more research is needed to fully elucidate the 
intricacies of this molecular mechanism and validate its 
effectiveness in real-world scenarios. Deeper clinical 
trials and molecular studies will provide a more 
comprehensive understanding of how Bombyx mori 
compounds interact with these biomolecules and 
contribute to their photoprotective effects. Comparative 

analyzes between Bombyx mori compounds and 
conventional sunscreen agents reveal valuable insights 
into the potential advantages and disadvantages of 
using silkworm-derived compounds for 
photoprotection. This check covers critical factors, 
including broad-spectrum protection, stability, and 
long-term effects. 

Skin aging can be influenced by intrinsic and 
extrinsic factors. Intrinsic factor is a process that occurs 
in the human body over time. While extrinsic factors are 
things that come from the environment, such as 
exposure to sunlight, air pollution, etc. These extrinsic 
factors can cause premature aging of the skin, and more 
specifically extrinsic factors of sun exposure can cause 
photoaging. Basically, the body has its own mechanism 
for filtering sunlight, namely with the pigment melanin. 
But continuous exposure to sunlight can cause damage 
to the skin. Consistent use of things that are protective 
against sunlight (photoprotective) is important to 
prevent photoaging, including to avoid the dangers of 
ultraviolet light. Photoprotection is very important for 
people who frequently carry out outdoor activities, one 
of which is a student. In which a student is required to 
always actively participate in various kinds of activities 
besides lecture activities in class, for example 
participating in social service events that require 
students to go directly into the field, as well as other 
activities that are usually carried out in the context of 
community service. Therefore, the use of 
photoprotection in students is highly recommended. 

Sunscreen is a skin care product that combines 
several ingredients that can protect the skin from UV 
rays. Sunscreen is effective as primary photoprotection. 
To achieve maximum results, you should use sunscreen 
every day even in cloudy weather with a thickness of 2 
mg/cm2 on the skin surface or the equivalent of one 
teaspoon for the face area only. Then it must be applied 
at least 15 minutes before exposure to sunlight and 
reapplied every 2 hours when doing outdoor activities. 
A broad spectrum sunscreen with an SPF of at least 30 is 
recommended for daily use. 

Traditional sunscreen agents, usually formulated 
with chemical or physical filters, have long been the 
cornerstone of sun protection. These agents work by 
absorbing, reflecting, or scattering UV radiation to 
prevent it from penetrating the skin. They offer a variety 
of SPF (sun protection factor) values, allowing 
consumers to choose the level of protection that suits 
their needs. However, certain chemical filters, such as 
oxybenzone and octinoxate, have raised concerns 
because of their potential to cause skin irritation, allergic 
reactions, and environmental damage, especially in 
coral reef ecosystems. 
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In contrast, compounds derived from Bombyx 
mori, particularly sericin and fibroin, offer a more 
natural alternative to photoprotection. They are known 
for their antioxidant and anti-inflammatory properties, 
which can potentially counteract the harmful effects of 
UV radiation, including oxidative stress and 
inflammation. These compounds also have the 
advantage of being biocompatible with the skin, 
reducing the likelihood of adverse reactions. Increasing 
awareness of the detrimental effects of prolonged sun 
exposure on the skin has led to a growing demand for 
effective sunscreen agents. Photoaging, characterized by 
premature aging of the skin due to ultraviolet (UV) 
radiation, has become a significant concern in 
dermatology and cosmetology. Traditional synthetic 
sunscreens often have limitations, including potential 
side effects and inadequate protection against UV-A and 
UV-B rays. Consequently, there is an urgent need to 
explore alternative, natural sources for photoprotection. 

The silkworm Bombyx mori, known for its silk 
production, has attracted attention for its potential 
photoprotective properties. Silk, a protein biomaterial, 
has interesting qualities which suggest that it can be 
used as a natural sunscreen agent. Studies have shown 
that Bombyx mori silk contains bioactive compounds 
with UV blocking and antioxidant abilities, which may 
contribute to the prevention of photoaging. However, a 
comprehensive exploration of the scientific literature is 
essential to establish the viability of Bombyx mori silk as 
an effective and safe sunscreen ingredient. 

Broad spectrum protection is a major consideration 
in sunscreens, as it ensures protection against both UVA 
and UVB radiation. Conventional sunscreen agents 
often require a combination of filters to achieve broad 
spectrum protection. Bombyx mori compounds, while 
not broad spectrum protective, can potentially be 
combined with other ingredients to create formulations 
that offer comprehensive defense against different 
wavelengths of UV radiation. 

Stability is an important aspect of sunscreen 
formulation. UV radiation and environmental factors 
can reduce the effectiveness of the active ingredients 
over time. Traditional sunscreen agents may require 
stabilizers or encapsulation technologies to maintain 
their efficacy. Bombyx mori compounds, which are 
derived from natural sources, can pose stability 
challenges, especially under prolonged sun exposure or 
varying environmental conditions. Developing an 
effective stabilization method can be a significant 
consideration in utilizing this compound. 

Long-term effects are critical, as prolonged sun 
exposure over many years can cause cumulative skin 
damage. Several conventional sunscreen agents have 
been criticized for their potential endocrine disrupting 

effects, allergenicity, or the formation of reactive oxygen 
species following exposure to UV light. Bombyx mori 
compounds, with their potent antioxidant properties, 
may provide an advantage in minimizing the long-term 
damage caused by UV radiation. However, rigorous 
long-term safety and efficacy studies will be essential to 
establish its suitability for long-term use. In conclusion, 
the comparative analysis underscores that while 
Bombyx mori compounds offer a natural and potentially 
biocompatible alternative for photoprotection, there are 
several considerations to be aware of compared to 
traditional sunscreen agents. These considerations 
include their potential to offer broad-spectrum 
protection, stability in formulations, and their long-term 
effects on skin health. Exploration of synergistic 
combinations and innovative formulations can unlock 
the full potential of the Bombyx mori compound as an 
effective and safe photoprotective agent against the 
backdrop of existing sunscreen options. 

This comprehensive review of Bombyx mori as a 
potential sunscreen to prevent photoaging not only 
synthesizes existing knowledge but also highlights areas 
where further investigation is needed. Looking ahead, 
there are several promising directions for future 
research and potential applications that could enhance 
the understanding and utilization of Bombyx mori 
compounds for photoprotection. 

One of the most critical avenues for advancing this 
field is the commencement of well-designed clinical 
trials. While in vitro and in vivo studies have provided 
valuable insights into the photoprotective effects of 
Bombyx mori compounds, translation of these findings 
into real-world conditions is critical. Rigorous clinical 
trials involving human participants of various skin types 
and phototypes will provide conclusive evidence of the 
efficacy and safety of Bombyx mori-based sunscreens. 
These trials should involve controlled UV radiation 
exposure and thorough evaluation of photoprotective 
outcomes such as erythema, pigmentation, wrinkle 
formation, and overall skin health. 

Moreover, exploring the potential synergistic effect 
of Bombyx mori compounds with existing 
photoprotective agents presents an interesting avenue 
for future research. Combining the unique properties of 
Bombyx mori with existing sunscreen ingredients can 
result in better protection against UV damage. Research 
in this direction should focus on understanding 
potential interactions, formulation compatibility, and 
optimal ratios to achieve synergistic effects while 
maintaining stability and safety. 

In addition to sunscreen formulations, Bombyx 
mori compounds can be used in other skincare products 
aimed at preventing or reducing photoaging. 
Investigating their incorporation into moisturizers, 
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serums, or even oral supplements may provide a holistic 
approach to skin health and photo protection. 
Understanding potential mechanisms of action beyond 
photoprotection, such as wound healing and collagen 
synthesis, will guide the development of such products. 

In addition, exploring the feasibility of sustainably 
sourcing and producing Bombyx mori compounds on a 
larger scale is an important consideration. The review 
recognized the ecological significance of sericulture, and 
future research may focus on optimizing silkworm 
cultivation methods to ensure a consistent and 
environmentally friendly supply of Bombyx mori 
derived compounds. As the regulatory landscape 
evolves, establishing standardized testing protocols and 
safety assessments for Bombyx mori-based sunscreens 
and skincare products will become critical. Regulators 
need solid data on efficacy, safety and potential allergic 
reactions to ensure consumer protection. Addressing 
these requirements will facilitate the commercialization 
and widespread use of Bombyx mori compounds in the 
skin care industry. 

In conclusion, the potential of Bombyx mori as a 
natural photoprotective agent to prevent photoaging is 
very promising, however further research is essential to 
validate its efficacy, safety and applicability. Well-
designed clinical trials, exploration of synergistic 
combinations, consideration of sustainable sourcing, 
and adherence to regulatory standards are important 
components for advancing this field. By setting these 
future directions, researchers and industry professionals 
can contribute to the development of innovative and 
effective strategies to combat the damaging effects of UV 
radiation on the skin. 

In conclusion, the potential of Bombyx mori as a 
natural photoprotective agent to prevent photoaging is 
very promising, however further research is essential to 
validate its efficacy, safety and applicability. Well-
designed clinical trials, exploration of synergistic 
combinations, consideration of sustainable sourcing, 
and adherence to regulatory standards are important 
components for advancing this field. By setting these 
future directions, researchers and industry professionals 
can contribute to the development of innovative and 
effective strategies to combat the damaging effects of UV 
radiation on the skin. In conclusion, this literature 
review aims to contribute to the development of 
knowledge about natural photoprotective agents by 
exploring the potential of Bombyx mori silk as a 
sunscreen to prevent photoaging. By synthesizing 
existing research and critically evaluating its findings, 
this review intends to elucidate the viability of Bombyx 
mori silk as a novel approach to protect the skin from 
UV damage. This investigation has implications for the 
fields of dermatology, cosmetics, and natural product 

development, paving the way for further studies and 
potential applications of Bombyx mori silk in 
photoprotection. 
 

Conclusion 
 

In conclusion, this comprehensive literature review 
emphasizes the potential of Bombyx mori as a natural 
sunscreen agent to prevent photoaging. Its antioxidant, 
anti-inflammatory, collagen-preserving, and UV-
scattering properties demonstrate its effectiveness in 
countering the harmful effects of UV radiation on the 
skin. However, translating these findings into practical 
skincare applications requires rigorous scientific 
investigation and formulation development. Bombyx 
mori holds promise as an innovative pathway in the 
ongoing quest for an effective and safe photoprotective 

strategy. While the literature highlights the promising 
photoprotective properties of Bombyx mori, several 
challenges need to be overcome before its practical 
application as a sunscreen. This includes standardizing 
extraction methods, determining optimal 
concentrations, assessing potential allergenicity, and 
evaluating long-term safety. More research is needed to 
bridge the gap between laboratory findings and real-

world sunscreen products. 
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