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ABSTRACT

In this study, Rhizoclonium hieroglyphicum (C.Agardh) Kiitzing from the
Nan River in northern Thailand was selected for investigation. The dried macroalga
was extracted by water and 95% (v/v) ethanol to obtain an aqueous extract (RW) and
ethanolic extract (RE), respectively. Each extract was examined for antimicrobial
~ activity against Staphylococcus aureus ATCC 29213, methicillin resistant S. aureus
and Propionibacterium acne ATCC 6919 by agar well diffusion method. Their in
vitro antioxidant activity was determined by three different methods: 2,2’-diphenyl-1-

picrylhydrazyl (DPPH), 2,2’-azino-bis3-ethylbenzothiazoline-6-sulfonic acid (ABTS)
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and thiobarbituric acid reaction substances (TBARS) assays. The total phenolic
content was further evaluated. The polysaccharide analysis, protein, amino content
and physicochemical characterizations of the RW extract were carried out.
Furthermore, its moisturizing effect in pig skin model and on human skin compared
with some well-known commercial moisturizers such as glycéﬁn (G), propylene
glycol (PG) and hyaluronic acid (HA) was also investigated. The RW extract
exhibited high moisturizing effect on human skin, which was then formulated into
algae extract cream (RW cream) and investigated its physical properties, pH and
viscosity as well as stability under various storage conditions. The skin irritation and
clinical evaluation for skin moisturizing effect in healthy volunteers were also
evaluated. Skin patch test using Finn chamber® and skin moisturizing measurement
using Corneometer® were conducted in 30 healthy volunteers. The skin hydration was
measured at before and after applying the RW cream and control creams (cream base,
G, PG and HA creams) for 15, 30 min, 1 hour for a short-term effect and 1 week
(twice daily) for long-term usage. Satisfaction test using questionnaire was also
performed.

The results revealed that both of the extracts had no effective antibacterial
activity against the test microorganisms. Interestingly, RW exhibited two times higher
antioxidant activity than that of Trolox, a vitamin E analog, and showed a higher
Gallic acid Equivalent Antioxidant Capacity (GEAC) value than the RE extract. The
Fourier Transform infrared (FT-IR) spectrum assay of RW presenting the absorption
characteristics of sulfated polysaccharides and Thin Layer Chromatography (TLC)
analysis showed that it consisted of rhamnose, xylose, arabinose and galactose as

sugar units. The RW exhibited very low protein content and the amino acids analysis
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showed that major abundant amino acids were tryptophan, tyrosine and
phenylalanine. The 10% of RW gel showed 52.68+2.56 g/em? of gel strength while
the gelling and melting temperature of this extract ranged from 50-55 °C and 70-85
°C, respectively. These gelling properties resembled that of carrageenan. This finding
suggested that R. hieroglyphicum could be used for nutritional, ph;cirmaceutical and
cosmetic products. For the moisturizing effect on human skin, the results revealed that
RW is very similar to hyaluronic acid and glycerin. From clinical evaluation, the skin
hydration increased after using RW cream for both short-term and long-term usage
* and no skin irritation occurred. Interestingly, the moisturizing effect of RW cream
was comparable to HA cream (p<0.05). More than 80% of the volunteers were
satisfied with RW cream, ranging from “like moderately” to “like extremely”. In
conclusion, the RW extract might be a promising natural skin moisturizer for skin

care cosmetics.



