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Synopsis

In recent years, people have bred freshwater pearls as a substitute for natural pearls that occur in seawater, and 
they have also developed water-soluble pearl powder (P-w) and ultra-micro (P-μ) and ultra-nano pearl pow-
der (P-n) products. However, neither the scientifi c value of pearl powder, nor the differences in effi ciencies of 
different pearl powder products is still unknown. In this study, the effectiveness of three kinds of pearl pow-
der products in various applications was compared. Tests for transepidermal water loss (TEWL) and evalua-
tions of the skin surface hydration of test subjects showed that pearl powder has a satisfactory moisturizing 
effect on skin and that P-μ has a distinctly stronger moisturizing effect than P-w. The three pearl powder 
products can also signifi cantly reduce the activation of tyrosinase and free radicals. In tests for reducing power 
and 1,1-diphenyl-2-picrylhydrazyl (DPPH) for scavenging free radicals, P-n and P-μ showed better perfor-
mance than P-w. These results provide a reliable scientifi c basis for the use of pearl powder in beauty treat-
ment, resistance to aging, and clinical medical treatment.

INTRODUCTION

In accordance with volume 46 of the Compendium of Materia Medica by Li Shizhen of the 
Ming Dynasty (1578 AD), “applying the pearl to the face can make the skin moisturized 
and glossy…comfort the mind and eliminate the poxes and the toxicity.” In the Encyclo-
pedic Dictionary of Chinese Medicine Xie Guan et al. wrote in 1921: “The pearl can pacify 
people and brighten the eyes; if applied to the face, it can make the skin moisturized and 
glossy.” For more than 2000 years, pearls have been used in China, and their value in 
beauty treatment and medicine has been often recognized. Since ancient times, the pearl 
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has been the favorite choice of the “imperial family” for beauty treatment and health care, 
and still, people consider the pearl as a symbol of beauty, youth, and eternity, and have 
great esteem for it.

Pearl powders ground from natural pearls are considered pure products and are used for 
beauty treatment and health care (internal or external). They are rich in nutrients and 
mainly contain the following ingredients: calcium carbonate (CaCO3), proteins stimulat-
ing cell regeneration, nearly 20 kinds of amino acids, some trace elements (1,2), and 
conchiolin. Conchiolin is the general designation for organic substances contained in 
shells and pearls, and they endow pearls with their beauty and health-care effi cacy (3).

In 1905, Mikimoto Kokichi, from Japan, called the “father of pearl breeding,” was the 
fi rst to successfully breed a pearl in seawater. In 1940, when “outer membrane nucleus 
insertion technology” was developed (4), freshwater pearl-breeding industries emerged at 
a tremendous pace. In 1968, nucleus insertion technology was promoted and improved, 
providing favorable conditions for the development of freshwater pearl-breeding indus-
tries.

Before its use, water-soluble pearl powder (P-w) receives biotechnical treatment. In gen-
eral, acid (most frequently lactic acid) or enzyme is used to turn the CaCO3, which is 
insoluble, into soluble calcium lactate in pearl powders. Insoluble components are dis-
carded, and the water-soluble products are obtained through recrystallization. As these 
products are soluble, they are conveniently absorbed both internally and externally by the 
human body.

Compared with traditional pearl powders, nano pearl powder is ground to microscopic 
dimensions. These molecules are small, which enables high-effi ciency absorption.

Evaporation of moisture from human skin mainly proceeds through noninductive evapo-
rating excretion, sweating, and external factors. Noninductive evaporating excretion is 
mainly through epidermal water loss (i.e., transepidermal water loss [TEWL]). TEWL 
measures skin barrier function; high loss of water from the skin implies lower stratum 
corneum water-holding capacity. Using moisturizing cosmetics, the water-holding ca-
pacity of the stratum corneum can be improved, and loss of water from the skin itself can 
be reduced. The hydration state of the skin is used to evaluate the water content of the 
skin surface and the water-holding capacity of the skin.

In the epidermis, pigmentation is due to an excess of melanin. Tyrosinase is a rate-limit-
ing enzyme used for the ultimate formation of melanin. Therefore, it is possible for tyro-
sinase depressors to reverse abnormal pigments and to be used as a skin whitener (5).

Reactive oxygen species (ROS), such as superoxide anion, hydroxyl radicals, and hydro-
gen peroxide, are chemically reactive molecules derived from oxygen. They are by-prod-
ucts produced in living organisms through many metabolic pathways. Formation of 
excessive free radicals in the human body can damage proteins, lipids, cell membranes, 
nucleic acids, and cells. Damage produced by free radicals can accumulate in the human 
body, which may cause aging, cancers, cardiovascular disease, Alzheimer’s disease, and 
Parkinson’s disease. Natural antioxidants in the daily diet can bind to unstable free radi-
cals in the human body and protect the body from the damage caused by active oxygen 
as well as by oxidation due to other free radicals (6,7). Consequently, antioxidants that 
can neutralize direct ROS attacks and terminate free radical-mediated oxidative reactions 
would have benefi ts in protecting the human body from such diseases (8).

Purchased for the exclusive use of nofirst nolast (unknown)
From: SCC Media Library & Resource Center (library.scconline.org)



COMPARISON OF DIFFERENT PEARL POWDERS 135

In recent years, people have bred freshwater pearls as a substitute for natural pearls that 
occur in seawater. They have also developed water-soluble pearl (P-w) as well as ultra-
micro (P-μ) and ultra-nano pearl powder (P-n) products, which have appeared in the 
cosmetics, health care, and medicine markets. However, there have been no scientifi c data 
to verify the effi cacy of these products until now. In this study, the P-w, P-μ, and P-n 
products were compared using moisturizing effi ciency analysis, a tyrosinase blocking 
test, and multiple tests for oxidation resistance.

MATERIALS AND METHODS

CHEMICALS

Ascorbic acid (L-Vit. C), butylated hydroxyanisole (BHA), 1,1-diphenyl-2-picrylhydrazyl 
(DPPH), ethylenediaminetetraacetic acid (EDTA), ferrous ammonium sulfate, ferrozine, 
tyrosine, and tyrosinase were purchased from Sigma Chemical Co. (St. Louis, MO). Ferric 
chloride, iron chloride, potassium ferricyanide, potassium hydroxide, sodium carbonate, 
sodium phosphate, sodium sulfate, and trichloroacetic acid were purchased from Wako 
Pure Chemical Industries, Ltd. (Tokyo, Japan). Dimethylsulfoxid (DMSO) was obtained 
from Germany. One percent sodium hyaluronate (Hya) was obtained from Union Chemical 
Works (Tainan, Taiwan). Arbutin and seaweeds were obtained from SETALG® (France), 
whereas Spiraea formosana hayata powder, ginkgo powder, taraxacum powder, and Angelica 
dahurica powder were purchased from an herbal market in Taiwan.

MATERIALS

(a)  The P-w and the P-μ (sieve size = 8000) were purchased from an important freshwa-
ter pearl-breeding center in Zhejiang, China.

(b)  The P-n was purchased from Qing Dynasty Medicine King Tongrentang of Taiwan. 
It was examined by Elements Bio-tech Co., Ltd. with an atomic force microscope, and 
the results showed that the particle diameter was 117.1 ± 19.5 nm on average.

(c)  Spiraea formosana hayata (Spi) powders, produced by grinding, were diluted to 10 mg/
ml. In traditional Chinese medicine, Spiraea species have been used as detoxifying, 
analgesic, and anti-infl ammatory agents (9). These were used as a negative comparison 
for humidifi cation in this assay.

(d)  Hya, a high-molecular-weight glycosaminoglycan of the extracellular matrix of skin, 
also contributes to the hydration of skin and is a natural moisturizing factor (10).

(e)  Ginkgo powders were produced by grinding ginkgo. The superoxide-scavenging ef-
fect and the antioxidant activity of the ginkgolides were adopted as a control in the 
antioxidant activity assays (11).

(f )  Taraxacum (Tara), ground into powder, has been widely used as a folkloric medicine 
to treat diverse diseases and is also a naturally occurring antioxidant (12). It is used in 
the antioxidant activity assays as a control.

(g)  Arbutin, named p-hydroxyphenyl-β-D-glucopyranoside, can be extracted from plants. 
It is a well-known tyrosinase inhibitor and has been widely used for the whitening 
of skin (13).
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(h)  Angelica dahurica (Ange-da) powders were produced by grinding Angelica dahurica. It 
has been reported that the ethyl acetate extract of Angelica dahurica has potent inhib-
itory activity against mushroom tyrosinase. The chemical structure of the compound 
was identifi ed as 9-hydroxy-4-methoxypsoralen (14).

(i)  Seaweeds: There are a number of antioxidant and antiproliferative activities of extracts 
found in a variety of edible seaweeds (15).

ANALYSIS OF THE EFFICACY OF MOISTURIZING

A total of 16 healthy female students (20.0 ± 0.8 yr) were selected. Measurements of the 
hydration state of the skin were performed at 23° ± 2°C room temperature and at a relative 
humidity of 45 ± 5%. The TEWL was measured using an evaporimeter (Tewameter MPA5, 
Courage & Khazaka, Germany), whereas the hydration state of the skin was obtained using 
the CORNEOMETER® CM825 (Courage & Khazaka). Both TEWL and the hydration 
state were measured in a marked area on the front of the left hand. Ultra-micro (sieve 
size = 8000) pearl powders and P-w were diluted with distilled (DI) water. The arm was 
cleansed one hour before the test, and seven areas with a diameter of 1.5 ± 0.2 cm were 
defi ned on the surface of the lower arm. One test was carried out fi ve minutes before apply-
ing the sample, and then a test was carried out every fi ve minutes for 30 minutes.

TYROSINASE INHIBITION ASSAY

Tyrosinase inhibitory activity test was performed according to the method proposed by 
Rout and Banerjee (16). with minor modifi cations. Briefl y, the reaction mixture contained 
1 ml of 0.03% L-tyrosine, 0.9 ml of 25 mM phosphate buffer (pH = 6.8), and 1 ml of dif-
ferent concentrations of samples. After ten minutes of incubation, 0.1 ml of 350 U/ml 
mushroom tyrosinase was added. The optical density was taken at 475 nm after 30 minutes 
of incubation. The percentage of inhibition of tyrosinase activity was calculated as:

 
% inhibition 100= − − −

−
×( ) ( )A B C D

A B  
where A is the absorbance of a blank solution after incubation, B is the absorbance of the 
blank solution before incubation, C is the absorbance of the sample solution after incuba-
tion, and D is the absorbance of the sample solution before incubation.

ANTIOXIDANT ACTIVITY ASSAYS

Reducing power. Reducing power was determined according to the method of Oyaizu 
(17). Three kinds of pearl powders were mixed with 10 ml of DMSO to prepare samples 
with weight-to-volume ratios of 1, 5, 10, and 20 mg/ml. Two millilitiers of the above 
samples were then mixed with 2.5 ml of phosphate buffer (0.2 M, pH = 6.6) and 2.5 ml of 
1% potassium ferricyanide. The mixture was incubated in a 50°C water bath for 20 
minutes, then rapidly cooled, mixed with 2.5 ml of 10% trichloroacetic acid for fi ve 
minutes, and centrifuged at 3000 rpm for ten minutes. After centrifugation, 5 ml of the 
supernatant was mixed with 5 ml of DI water and 1 ml of 0.1% ferric chloride, and this 
was left to stand for ten minutes. Absorbance at 700 nm was used as the indicator of 
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reducing power. A higher absorbance indicates a higher reducing power. Ginkgo and 
dandelion were used as positive controls and diluted to 1, 5, and 10 mg/ml for further 
use. (A concentration of P-w, P-n, ginkgo, and dandelion exceeding 20 mg/ml would 
lead to sedimentation.)

Free-radical scavenging activity of DPPH. A method described by Shimada et al. (1992) was 
used to detect the DPPH radical scavenging activity (18). To start, 2 ml of each test solu-
tion, including three kinds of pearl powders, ascorbic acid, and ginkgo solutions, was 
mixed with 2 ml of 0.2 mM freshly prepared DPPH methanolic solution. The mixture 
was shaken vigorously and left to stand for 30 minutes in the dark. Absorbance was then 
measured at 517 nm against a blank solution. Ascorbic acid and ginkgo solutions were 
used as positive controls for comparison to P-μ and P-n diluted to 1, 5, and 10 mg/ml, as 
well as for comparison to P-w diluted to 1, 5, 10, 20, and 50 mg/ml. The percentage of 
DPPH scavenging activity is expressed as [1 − (test sample absorbance/blank sample 
absorbance)] × 100 (%).

Ferrous ion chelating ability. Chelating ability was determined according to the method 
proposed by Dinis et al. (19). Each sample dilution (1, 5, 10, and 20 mg/ml in water or 
DMSO) was mixed with 0.1 ml of 0.1 mM FeCl2 and 0.2 ml of 5 mM ferrozine solutions. 
After ten minutes at room temperature, the absorbance of the solution was determined at 
562 nm and the values were measured and recorded. The percentage of ferrous ion chelat-
ing ability is expressed as [1 − (test sample absorbance/blank sample absorbance)] × 100 (%). 
EDTA and BHA were used as positive and negative controls.

SAMPLING AND STATISTICAL ANALYSIS

The results were obtained from three or more individual examinations. Values were ex-
pressed as means ± SEM. Group means were compared by one-way ANOVA followed by 
Scheffe’s test. Probability values less than or equal to 0.05 or 0.01 were considered sig-
nifi cant or very signifi cant, respectively.

RESULTS

THE EFFICACY OF PEARL POWDER MOISTURIZING

The time course of TEWL is shown in Figure 1A. For both TEWL and the hydration mois-
turizing test, 1% Hya diluted with 30%, 50%, 80%, and 30% of glycerite was used. The 
results showed that 50% Hya had a better moisturizing effect than that of 30% or 80% 
Hya, which was similar to that of 30% glycerite. Fifty percent Hya was considered as the 
positive comparison for the experimental group, and 10 mg/ml Spi was considered as the 
negative comparison. Pearl powders were diluted with DI water as the blank. The P-μ 
(sieve size = 8000) and the P-w were used at 1 mg/ml and 10 mg/ml for the test, and the 
results showed that from fi ve to 30 minutes after application of the samples, the P-μ and the 
P-w had almost the same moisturizing performance as that of soluble Hya. The three groups 
showed signifi cant differences ( p < 0.01 and 0.001) compared with the blank and the Spi.

The effect of hydration on skin is shown in Figure 1B. There were no distinct differences 
between the test substances in the fi rst 15 minutes. From 15 to 30 minutes, there were dis-
tinct differences among the 1 mg/ml or 10 mg/ml P-μ and the 50% Hya, the blank, and 
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the Spi ( p < 0.01 and 0.001). However, there were no differences among the P-w, the 
blank, and the Spi.

INHIBITORY EFFECTS OF TYROSINASE ACTIVITY

Ange-da and arbutin were originally adopted as positive comparisons in the test. How-
ever, it was found that the seaweed had a low ability to resist activation of tyrosinase. The 
three kinds of pearl powders were diluted to 5, 10, and 20 mg/ml, as shown in Figure 2. 
It can be observed that the three pearl powders at 5 mg/ml have a higher capacity for 
tyrosinase resistance than Ange-da. At the concentration of 20 mg/ml, the tyrosinase 
resistance of these three kinds of pearl powders was the same as that of Ange-da and 

Figure 1. (A,B) Transepidermal water loss (TEWL) and effect of hydration on skin over time. Values repre-
sent the means ± SEM for three separate experiments. ***Signifi cantly different from blank and Spiraea for-
mosana, p < 0.001. **p < 0.01 (one-way ANOVA followed by Scheffe’s test).
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arbutin, even reaching a tyrosinase resistance of 90-100%. In comparison, seaweed had a 
tyrosinase resistance of only 18.7 ± 2.3%.

ANTIOXIDANT ACTIVITY

Reducing power. The reducing powers of the three kinds of pearl powders compared with 
ginkgo and Tara are shown in Figure 3A. Gingko and Tara were adopted as positive com-
parisons. The three kinds of pearl powders (P-w, P-μ, P-n) have a stronger reducing 
power with increasing concentration. From the bar diagram, Figure 3B, it can be ob-
served that the Tara at 10 mg/ml has a stronger reducing power than ginkgo but that P-μ 
and P-n have a stronger reducing power nearly equal to that of ginkgo. Meanwhile, at 
concentrations of 5 mg/ml and 10 mg/ml, P-μ, P-n, ginkgo, and Tara all have a signifi -
cantly ( p < 0.01) stronger reducing power than P-w.

Determination of free-radical scavenging activity by DPPH. Ascorbic acid and ginkgo were 
adopted as positive comparisons. As shown in Figure 4A, the ability of P-μ and P-n to 
scavenge the DPPH free radical is observed, whereas P-μ does not increase with increas-
ing concentration. Though rather weak, the P-w free-radical scavenging capacity also 
rises with increasing concentration; at 50 mg/ml, its DPPH free-radical scavenging ca-
pacity can reach 58.2 ± 0.9%. From the bar diagram in Figure 4B, it can be seen that at 
1 mg/ml, the DPPH free-radical scavenging capacities of P-μ and P-n are 33.8 ± 4.6%, 
and 34.4 ± 6.1%, respectively, which are even stronger than the 24.4 ± 0.2% of ginkgo 
(positive comparison). At the three different concentrations (1, 5, and 10 mg/ml), except 
for P-μ at 10 mg/ml, P-μ, P-n, and ginkgo have a distinctly stronger DPPH free-radical 
scavenging capacity than P-w ( p < 0.001).

Ferrous ion chelating ability. The three kinds of pearl powders, as well as EDTA for positive 
comparison and BHA for negative comparison, were diluted to various concentrations 
according to the above-mentioned method. As shown in Figure 5, the chelating ability of 

Figure 2. Inhibitory effects of water-soluble pearl powder, ultra-micro pearl powder, and ultra-nano pearl 
powder on tyrosinase activity with L-tyrosine as a substrate.
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Figure 3. (A,B) Reducing power of the P-w, P-µ, and P-n compared with ginkgo and Tara. All samples were 
diluted fi ve times with DMSO and distilled (DI) water before absorbance measurement. Values represent the 
means ± SEM for three separate experiments. ***Signifi cantly different from P-w, p < 0.001. **p < 0.01 
(one-way ANOVA followed by Scheffe’s test).

1 mg/ml EDTA is 68.8 ± 3.3%, lower than that of any of the three pearl powders (at 
78.3 ± 1.7–79.5 ± 1.4%). However, the three pearl powders at other concentrations (5, 
10, and 20 mg/ml) have almost the same chelating ability as EDTA, which is between 
75% and 80%. When compared with the solutions of 1–20 mg/ml of BHA in 96% eth-
anol, their chelating abilities are only 0.2% and 2.0%.

DISCUSSION

In general, analysis of skin quality should include at least two parameters: the lipid content 
and the moisturizing capacity of the skin. The lipid content of normal skin can not only 
make the skin glossy and beautiful, but can also help in retaining the water content of the 
skin (20,21). It is very important to maintain a certain amount of water in the corneum, as 
it provides the skin with healthy softness, smoothness, plasticity, and fi ne barrier functions. 
The water-holding capacity of the skin signifi cantly declines as the skin ages (22,23).
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Evaluation of the moisturizing capacity of the skin, in general, encompasses (a) the capac-
ity of water to pass through the skin, (b) the water content on the surface of the skin, and 
(c) the water-holding capacity of the skin. TEWL can be used to determine the ability of 
water to pass through the skin, whereas the water content is determined by the hydration 
state of the skin. The results of these two tests can be used to evaluate the water-holding 
capacity of the skin. There is no change in lipid content due to the pearl powder (data not 
shown). In evaluating the moisturizing effi ciency of the pearl powders, the results of 
TEWL showed that P-μ and P-w, similarly to Hya (Figure 1), show fi ne moisturizing per-
formance and stratum corneum barrier function. P-μ has a distinctly stronger moisturiz-
ing performance than P-w. This has provided scientifi c proof for the high effi ciencies of 
pearl powder in moisturizing, enhancing the water-holding capacity of the skin, and sup-
porting skin care and resistance to aging.

Tyrosinase (EC 1.14.18.1) catalyzes conversion of tyrosine to 3,4-dihydroxyphenylalanine 
(L-DOPA) and further oxidizes this to dopaquinone, which is ultimately used for the formation 

Figure 4. (A,B) Scavenging ability of three kinds of pearl powders on 1,1-dipheny1-2-picrylhydrazyl. Each 
value is expressed as mean ± SEM (n = 3). ***Signifi cantly different from P-w,  p < 0.001 (one-way ANOVA 
followed by Scheffe’s test).
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of melanin (14,24). Melanin formation is the most important determinant of mammalian 
skin color intensity. Consequently, inhibiting the formation of melanin may result in a 
reduction in skin darkness. Therefore, tyrosinase inhibitors have a proven potential for 
treating abnormal pigmentation disorders and as skin-whitening agents in the cosmetics 
industry. Several tyrosinase inhibitors, including arbutin and Ange-da, have been widely 
used for the purpose of whitening the skin, and some plant extracts, such as glycyrrhizae 
radix and morus radix, have also been used for the same purpose (24). There has been a 
concerted effort to search for naturally occurring tyrosinase inhibitors from plants. Plants 
represent a rich source of bioactive chemicals, many of which are largely free from harm-
ful adverse effects (25,26), but their individual activity is not suffi ciently potent to be of 
practical use. However, pearl powder showed a strong inhibitory effect on the activity of 
mushroom tyrosinase, and any one of P-w, P-μ, or P-n can produce a tyrosinase resistance 
of 90% to 100%.

Recently, safe and effective tyrosinase inhibitors have become important for their poten-
tial applications in improving the quality of food, preventing pigmentation disorders, 
and preventing other melanin-related health problems in human beings (27,28). Further-
more, tyrosinase inhibitors are also important in cosmetic applications for the whitening 
of skin because many men and women prefer a lighter skin color. Natural pearl powder 
may be able to effectively meet these demands.

ROS are continuously produced during normal physiological events, and they can 
easily initiate the peroxidation of membrane lipids, leading to accumulation of lipid 
peroxides. However, they are removed by antioxidant defense mechanisms. Under 
pathological conditions, ROS are overproduced and result in oxidative stress. ROS 
are formed when endogenous antioxidant defense is inadequate. The imbalance be-
tween ROS and antioxidant defense mechanisms leads to oxidative modifi cation in 
cellular membranes or intracellular molecules (29). There are many antioxidants that 

Figure 5. Chelating ability of three kinds of pearl powders on ferrous ion. Each value is expressed as 
mean ± SEM (n = 3).
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can be introduced to minimize the effects of ROS, and natural antioxidants are of 
high interest.

Reducing power can be attributed mainly to the bioactive compounds associated with 
antioxidant activity. These bioactive compounds include the vitamin E derivative Trolox, 
fl avonoids from the bark of Pinus Pinaster Pycnogenol, the leaves of Ginkgo biloba (EGb 
761) (30), and pyridine derivatives that were originally isolated from the fresh roots of 
Taraxacum (31). This study show that P-w, P-μ, P-n, ginkgo, and Tara have been shown 
to be good electron donors and could terminate radical chain reactions by converting free 
radicals to more stable products.

DPPH has been widely used to evaluate the free-radical scavenging effects of various an-
tioxidant substances. Unsaturated lipids in cell membranes are susceptible to peroxida-
tion. This chain reaction is initiated by hydroxyl radicals attacking lipids, and it is 
extended by the generated lipid hydroperoxide free radicals. It has been reported that 
extract of ginseng exhibits scavenging activity against DPPH radicals in vitro, and that 
this extract shows scavenging activity for hydroxyl radicals to prevent lipid peroxidation 
(32). In this study, the three kinds of pearl powders and ginkgo showed similar scaveng-
ing activity against DPPH radicals, and the free-radical scavenging effects of P-μ and P-n 
were greater than those of P-w.

Iron is known as the most important lipid oxidation pro-oxidant due to its high reactivity. 
The ferrous state of iron accelerates lipid oxidation by breaking down hydrogen and lipid 
peroxides into reactive free radicals. In the presence of chelating agents, the complex forma-
tion is disrupted, resulting in a decrease in oxidation reactions. It is reported that the metha-
nolic extracts (MEs) of various processed tomatoes at a concentration of 2 mg/ml could reach 
more than 65% ferrous ion chelating ability (FICA). The use of soybean sprout extract at a 
concentration of 3 mg/ml was required to obtain the same level of FICA. MEs from me-
dicinal mushroom of Chang-chih could reach a FICA of 64.4–74.5% at 5 mg/ml (33). In 
comparison, three kinds of pearl powders at a concentration of 1 mg/ml reach a FICA of 
80%.

CONCLUSIONS

From the above, it can be understood that the pearl powder has fi ne moisturizing effi ciency 
for human skin. It can improve not only the barrier action for the moisturization of the 
skin but also the hydration of the skin. P-μ, in particular, has better hydration than P-w. 
The three kinds of pearl powders can also signifi cantly inhibit the activation of tyrosinase. 
Moreover, the three kinds of pearl powders have strong capacities for restraining and re-
moving free radicals. More remarkably, in tests of reducing power and DPPH for scaveng-
ing free radicals, P-μ and P-n showed better performance than P-w, whereas P-n showed 
better performance than P-μ. These results provide suffi cient scientifi c proof for the effi -
cacy of pearl powders for beauty treatments, resistance to aging, and clinical treatments, 
among other applications, and help us to use natural pearl powders to benefi t the people.
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