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Introduction
 Skin aging was the most obvious external manifestation of human 
aging. In addition to age, it was actually related to heredity, ultraviolet 
radiation, diet, and lifestyle habits. During the aging process, the skin 
became thinner and the water content of the stratum corneum gradu-
ally decreased [1]. Therefore, the skin was more prone to dryness, and 
the collagen content and elasticity were decreases, and then wrinkles 
or sagging skin were formed. Collagen was an important protein in 
the connective tissues of the human body and was the most abundant 
protein in the human body [2]. Therefore, supplementing collagen 
can provide support for skin and tissues to maintain elasticity and 
moisture retention, thereby slowing and preventing skin aging. Hy-
drolyzed collagen was natural biologically active ingredients used in 
many beauty and health products [3]. Hydrolyzed collagen also called 
collagen peptide, which was composed of small peptides with a low 
molecular weight of 3-6 KDa, rich in amino acids, such as glycine and 
proline [4]. It was easier to be absorbed by the human body. Studies 
had shown that fish collagen peptide increased the Hyaluronic Acid 
(HA) production, and had better antioxidant capacity, photo-protec-
tion, immune regulation properties, and improved skin aging [5].

 In recent years, many plant-derived raw materials had also been 
used in functional foods or dietary supplements as one of the new and 
effective anti-aging skin care ingredients [6]. Annona muricata (A. 
muricata) was an evergreen tree with a height of about 5-6m, which 
was popular in tropical regions of South and North America [7]. The 
sweet oval fruit was prickly, with white flesh inside the dark green or 
yellow-green peel. A. muricata was rich in phytochemicals such as 
polyphenols, alkaloids, terpenoids, polysaccharides, lactones, flavo-
noids, carotenoids and glycosides, and had excellent antioxidant and 
anti-inflammatory effects [8]. The studies showed that A. muricata 
extracts decrease melanogenesis in B16F10 mouse melanoma cells 
suggested skin-whitening effects, and these changes were reflected by 
decreased tyrosinase activities [9]. A. muricata was rich in vitamin C, 
which can effectively delay skin aging and whiten skin [10].

 Saussurea involucrata (S. involucrate) was an endangered species 
in the Compositae family, which grown on the high mountains of 
Central Asia. S. involucrata was also called “snow lotus” in Chinese 
[11]. Snow lotus was a plant found high up in the Himalayas and had 
been used for centuries in beauty and wellness routines amongst many 
eastern cultures and traditional Chinese medicine [12]. Snow lotus in-
hibited the production of free radicals, which cause damage to other 
cells and cause many diseases [13]. Snow lotus inhibited lipid perox-
idation of the cell membranes, which had anti-inflammatory proper-
ties, and decreased skin wrinkles and provided intense moisturization 
[14]. In addition, Rosa rugosa had been used as a medicinal plant in 
its native North-Eastern Asia for ages. The excellent anti-inflammato-
ry properties of Rosa rugosa made it a valuable ingredient for the cos-
metic industry [15]. Rosa rugosa was rich in phenols, phenolic acids, 
flavonoids, tannins and carotenoids [15]. The study had showed that 
it had antioxidant and antibacterial properties, and protected the skin 
from photoaging and environmental pollution. However, the clinical 
effects of annona muricata, snow lotus and Rosa rugosa on skin an-
ti-aging were still unclear.
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Abstract
 Skin aging is a complex and continuous process that affects skin 
functions and appearance. In recent years, many plant-derived raw 
materials had also been used in functional foods or dietary supple-
ments as one of the new and effective anti-aging skin care ingre-
dients. This study explored whether collagen peptides combined 
with annona muricata fermentation, snow lotus and Rosa rugosa 
can improve skin condition. B16F10 cells and skin fibroblasts were 
treated with collagen peptide drink to examine melanin and collagen 
content. In the clinical trial, 60 subjects were recruited, divided into 
a placebo group and a collagen peptide drink group, and skin and 
inflammatory factors were analyzed after drinking for 4 weeks. In 
vitro results, collagen peptide drink inhibited melanin production and 
increased collagen in a dose dependent manner. In clinical, collagen 
peptide drink increased collagen, elasticity and hydration, and de-
crease decreased wrinkles, texture and melanin. These results sug-
gested collagen drink with this formula had the potential to improve 
skin aging.
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 In this study, we additionally added annona muricata, snow lotus 
and Rosa rugosa to the collagen peptide drink to explore the anti-ag-
ing effect. Here, we used collagen peptide drink combined annona 
muricata with snow lotus and Rosa rugosa to examine whether can 
improve skin condition. First, we used collagen peptide drink to treat 
B16F10 cells and human skin fibroblast. Second we recruited 60 sub-
jects, and assign to placebo group and collagen peptide drink group, 
then subjects took skin analysis after drinking for 4 weeks.

Materials and Methods
Cell culture

 Melanoma cell line B16/F10 was obtained from American Type 
Culture Collection (ATCC), and cultured in Dulbecco’s modified 
Eagle’s medium (DMEM; Gibco, Carlsbad, CA, USA) supplement-
ed with 10% fetal bovine serum (FBS; Gibco), 2mM of l-glutamine 
(Gibco), 100U/mL of penicillin and 100µg/mL of streptomycin 
(Nacalai Tesque, Kyoto, Japan). The human skin fibroblast was pur-
chased from the ATCC, and cultured in dermal cell basal media sup-
plemented with 0.4% Bovine Pituitary Extract (BPE), 0.1% recom-
binant human (rh) TGF-α (0.5ng/mL), 3% l-glutamine (6mM), 0.1% 
hydrocortisone hemisuccinate (100ng/mL), 0.1% rh insulin (5mg/
mL), 0.1% epinephrine (1.0mM), 0.1% apotransferrin (5mg/mL; 
ATCC PCS-200-400), and 0.1% penicillin (100U/ml)-streptomycin 
(100µg/ml; Thermo Fisher Scientific), in a humidified incubator of 
5% CO2 at 37°C.

Detection of melanin production

 Seeding B16F10 melanoma cell (1.5x105 cells/well), and the col-
lagen peptide drink to treat in a dose depend manner with blue light 
for 3 hours. After 24 hours of reaction, the melanin in the cells was 
dissolved with 1N NaOH (60℃-heat), and then the melanin content 
was quantified by measuring the wavelength of 405nm.

Collagen assay

 Seeding human skin fibroblast (2×104 cells/well) on 24 well plate 
and incubate at 37℃ for 24 hours. Then, collagen peptide drink was 
treated cells, and incubate for another 48 hr. Quantify the amount of 
collagen was performed according to the manufacturer’s protocol of a 
sircol collagen assay kit (Biocolor Ltd.,Northern Ireland, UK).

Clinical trial design

 The study was registered in clinicaltrials.gov (No. NCT04996043), 
was performed under a protocol approved by the Antai Medical Care 
Cooperation Antai- Tian-Sheng memorial Hospital Institutional Re-
view Board (Approval Number: 21-042-B). Written informed consent 
was obtained from all participants after a full explanation of study. A 
double-blinded, placebo controlled, randomized study was conduct-
ed. The subjects were randomly assigned to two groups with 30 sub-
jects in each group. The subjects were informed to consume one bot-
tle of drink every day for 4 weeks. The skin conditions of the subjects 
were measured on week 0, 2, 4 of the trial. Inclusion criteria: Healthy 
adults aged above 20-65 years old. The exclusion criteria included: 
i) skin disease, liver cirrhosis or chronic renal failure; ii) allergy to 
cosmetics, drugs, or foods; iii) pregnant and breastfeeding; iv) taking 
chronic drugs; v) people who had any cosmetic procedures (intense 
pulse light, medical peelings, or laser therapy) before 4 weeks of the 
study.

Test sample

 The PEARLOSOPHY -collagen peptide drink contains: 12% an-
nona muricata fermentation, 10% fish collagen peptide, 0.04% snow 
lotus and 0.01% Rosa rugosa, citric acid and water. Placebo drink of 
the main ingredient: citric acid and water.

Clinical skin efficacy assessment

 DermaLab® Series SkinLab Combo was utilized to scan and an-
alyze skin collagen density. The color scale indicates the density of 
collagen; white reflects the highest collagen density, and black re-
flects the lowest collagen density. Cutometer® dual MPA580 was 
utilized to measure skin elasticity, and the higher the relative value, 
the greater the improvement. VISIA™ Complexion Analysis was uti-
lized to measure skin wrinkles and texture. Corneometer® CM825 
was utilized to measure skin hydroation content, and the higher the 
relative value, the greater the improvement. Chroma Meter Mexame-
ter® MX18 was utilized to measure skin melanin index, and the lower 
the relative value, the greater the improvement.

Inflammatory factor detection

 The measurement of TNF-α in blood was based on the En-
zymelinked immunosorbent assay (ELISA). The ELISA kits were 
obtained from Cloud-Clone Corp. (US). All experimental procedures 
were following the recommended protocols provided by the compa-
ny.

Statistical analysis

 The comparison of measurement results for skin parameters 
among groups and between groups was analyzed by one-way repeat-
ed measurement ANOVA and one-way ANOVA, respectively, fol-
lowed by Tukey’s post hoc test through GraphPad Prism, as p < .05 
was considered statistical significance.

Results
Collagen peptide drink decreased melanin and increased 
collagen in vitro

 To explore the effect of collagen peptide drink on melanogenesis, 
collagen peptide drink was used to treat B16F10 cells and examined 
melanin formation, we used kojic acid to inhibit to melanin forma-
tion, as negative control. We found collagen peptide drink decreased 
melanin formation in a dose dependent manner. 0.125% collagen pep-
tide drink decreased melanin by 15%, and 0.25% collagen peptide 
drink decreased melanin by 20% compared to mock group (Figure 
1A). In addition, we used blue light to induce melanin, and 0.125% 
collagen peptide drink decreased melanin by 17%, and 0.25% colla-
gen peptide drink decreased melanin by 24.7% compared to blue light 
group (Figure 1B). Moreover, we found that 0.125% collagen peptide 
drink increased collagen content by 155.8% compared to mock group 
(Figure 1C). These results showed that collagen peptide drink can 
inhibit melanin production and increase collagen.

Collagen peptide drink increased collagen, elasticity and 
hydration

 Next, we recruited 60 subjects, and assign to placebo group (n=30) 
and collagen peptide drink group (n=30), then subjects took skin anal-
ysis after drinking for 4 weeks. Collagen peptide drink increased skin 
collagen by 4%, 7.3% in week 2 and 4, respectively, compared to 
week 0 (before use), and increased by 2.4%, 4% in week 2 and 4,  
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respectively, compared to placebo group (Figure 2A). Also, we found 
that Collagen peptide drink increased skin elasticity by 2.6%, 3.5% 
in week 2 and 4, respectively, compared to week 0 (before use), and 
increased by 2.9%, 3.5% in week 2 and 4, respectively, compared to 
placebo group (Figure 2B). In addition, Collagen peptide drink in-
creased hydration by 1.9%, 4.6% in week 2 and 4, respectively, com-
pared to week 0 (before use), and increased by 1.2%, 3.8% in week 
2 and 4, respectively, compared to placebo group (Figure 2C). These 
results showed that collagen peptide drink can improve collagen, 
elasticity and hydration.

Collagen peptide drink decreased wrinkles, texture and 
melanin.

 Further, Collagen peptide drink decreased skin wrinkles by 3.9%, 
9.4% in week 2 and 4, respectively, compared to week 0 (before use) 
(Figure 3A), and decreased texture by 9.1%, 13.8% in week 2 and 4, 
respectively, compared to week 0 (before use) (Figure 3B). Finally, 
we also found that collagen peptide drink decreased skin melanin by 
3.6%, 5.7% in week 2 and 4, respectively, compared to week 0 (before 
use) (Figure 3C). These results showed that collagen peptide drink 
can improve wrinkles, texture and melanin.

Collagen peptide drink decreased inflammation.

 Finally, we analyzed the inflammatory factors in the blood of the 
subjects, we found that collagen peptide drink decreased TNF-α by 
16.3% in week 4 compared to week 0 (before use), and decreased by 
13.8% in week 4 compared to placebo group (Figure 4). These results 
showed that collagen peptide drink decreased inflammation.

Discussion

 This study found that collagen drink containing annona muricata, 
snow lotus and Rosa rugosa can increase collagen production, elastic-
ity and hydration, and decrease decreased wrinkles, texture and mela-
nin, suggesting the collagen drink with this formula had the potential 
to improve skin aging. Studies showed that A. muricata extract can  

Figure 1: The collagen peptide drink decreased the melanin and collagen. (A) 
0.125%, 0.25% collagen peptide drink to treat B16F10 cells, and melanin was quan-
tified by absorbance analysis. Kojic acid to inhibit to melanin formation, as negative 
control. (n=3; mean±S.D.). *, p<0.05 compared with mock. (B) 0.125%, 0.25% col-
lagen peptide drink to treat B16F10 cells with blue light, and melanin was quantified 
by absorbance analysis. (n=3; mean±S.D.).#, p<0.05 compared with mock. *, p<0.05 
compared with blue light. (C) 0.25% collagen peptide drink to treat human skin fi-
broblast, and collagen was measured by collagen assay kit. (n=3; mean±S.D.). ***, 
p<0.001 compared with mock.

Figure 2: Collagen peptide drink increased collagen, elasticity and hydration. The (A) 
density of collagen, (B) elasticity, (C) hydration, (n=30; mean value±S.E.M.) (***, 
compared with before using (week 0). ###, compared with placebo).

Figure 3: Collagen peptide drink decreased wrinkles, texture and melanin. The (A) 
wrinkles, (B) texture, (C) melanin, (n=30; mean value±S.E.M.) (*, compared with be-
fore using (week 0). #, compared with placebo) (*, p<0.05, **, p<0.01, ***, p<0.001) 
( ## , p<0.01).
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reduce melanin content in B16F10 cells, and it was also found that 
the A. muricata decreased tyrosinase mRNA and protein expression9. 
Tyrosinase was mainly through the expression of Tyrosinase-Relat-
ed Protein 1 (TRP-1) and TRP-2 transcription factors, and A. muri-
cata can inhibit TRP-1 and TRP-2, indicating that A. muricata as a 
skin whitening ingredient in functional cosmetics [16]. Studies had 
showed that there were many phenolic compounds in A. muricata, in-
cluding quercetin and gallic acid. The biologically active properties of 
quercetin include anti-oxidant and anti-aging effects [17]. Quercetin 
can reduce UV-mediated skin aging, and can also inhibit the Matrix 
Metalloproteinase-1 (MMP-1) and Cyclooxygenase-2 (COX-2) ex-
pression, and prevent collagen degradation through inhibiting Janus 
Kinase 2 (JAK2) kinase activity [18]. A. muricata had a high vitamin 
C content, which can help eliminate free radicals, had anti-oxidation, 
enhances immunity, anti-inflammatory, and can also inhibit the for-
mation of wrinkles [19].

 In recent years it had been showed that Chinese herbal medicine 
can enhance skin elasticity, reduce skin keratinization, pigmentation 
and prevent loss of sebum function [20]. Snow lotus extract had the 
ability to scavenge free radicals, as an antioxidant, and enhanced col-
lagen production and fibroblast growth [21]. In addition, snow lotus 
was rich in fucose mucilage and various phenolic compounds, and 
was often used as a natural moisturizer, anti-inflammation and wound 
repair ingredients [11]. Snow lotus extract contained flavonid, poly-
saccharide, which can effectively protect the skin from ultraviolet 
rays, and had a significant inhibitory effect on the increase of lipid 
peroxides in the liver and serum caused by toxins in the body. Ru-
tin was one of the main components in Tianshan snow lotus extract 
[22], and it can reduce the Cyclooxygenase II (COX-2) expression by 
inhibiting NF-κB [23], and reduce the apoptosis, and had anti-aging 
effects.

 The polysaccharides extracted from Rosa rugosa were developed 
into natural moisturizing ingredients and cosmetic raw materials 
[24]. Studies had shown that rose essential oil, crude anthocyanins 
and crude polysaccharides had high antioxidant capacity. Rose es-
sential oil can inhibit the ability of tyrosinase and had skin whiten-
ing effect [25]. Rosa rugosa was suitable for all skin types, but it 
was especially suitable for dry skin as it had extremely moisturiz-
ing properties that can help relieve itching and protect the skin from 
moisture loss [26]. Rosa rugosa contained vitamins A and C, which 
helped the skin anti-aging, reduced wrinkles and spots in the skin, and  

promoted collagen production [27]. The fatty acids in Rosa rugosa oil 
were beneficial for decreasing skin inflammations, including eczema 
[28]. Rosa rugosa also regulated hydration, which controlled excess 
oil production and helped the skin maintain its natural pH balance 
[29]. Consistent with our results, collagen drink containing annona 
muricata, snow lotus and Rosa rugosa can increase collagen produc-
tion, elasticity and hydration, and decrease decreased wrinkles, tex-
ture and melanin. Therefore, these herbal extracts had promising skin 
benefits and had potential for use as active ingredients in cosmetic/
cosmeceutical products.

Conclusion
 This study was first demonstrated the combined fish collagen with 
annona muricata, snow lotus and Rosa rugosa for the substantial im-
provements in collagen, spots, melanin, wrinkles, texture and pores 
in the skin. Therefore, fish collagen, annona muricata, snow lotus and 
Rosa rugosa can be used as novel sources of anti-aging ingredients 
for skincare in the future.
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