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Whitening Efficacy of Water Soluble Royal Jelly Removed
Allergenic Protein

Sang Mi Han*, Jung Min Kim, Se Gun Kim, Hye Ri Jang, Joo Hong Yeo,
In Pyo Hong, and Soon Ok Woo
National Academy of Agricultural Science, Rural Development Administration, Wanju 565-851, Korea

Abstract — Royal jelly composes of many components, especially protein. Protein is a major factor which cause allergy. We
focused on water soluble royal jelly (WSRIJ) that was removed allergy - inducing protein. 10-hyroxy-2-decenoic acid content
of WSRJ is 2.42 g/100 g, which is double compared to that of lypophilized RJ. To further access WSRJ as a cosmetic ingre-
dient and potential external treatment for topical use, we investigated its ability to inhibit tyrosinase activity and melanin bio-
synthesis on melanogenesis in BI6F1 melanoma cells. We found that WSRJ increased the cell viability in BI6F1 melanoma
cell and WSRIJ (1~10 mg/ml) inhibited melanin synthesis in with 10 nM o-melanocyte-stimulating hormone (o-MSH) for 48
h. WSRJ inhibited direct tyrosinase activity, which decreased melanin synthesis in o-MSH stimulated BI6F1 melanoma cells.
Thease findings suggest that WSRJ induces the down regulation of melanogenesis by inhibiting tyrosinase activation.
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WSRJ + D.W

100% soluble

Fig. 1. Protein profile of raw royal jelly (A) and WSRJ (B) by SDS-PAGE. Protein was separated with 10% gels and stained with
coomassie blue. Concentration of raw RJ protein and WSRJ protein was 0.01 g/ml, 0.1 g/ml, respectively. C is soluble process of

WSRJ

Table 1. 10-HDA contents of lypophilized royal jelly and

WSRIJ
Condition 10-HDA (g/100g)
Lypophilized RJ 1.33+0.08
WSRIJ 2.42+0.23*

*P<0.05 compared with lypophilized RJ
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Fig. 2. Effect of WSRJ on tyrosinase activity. Tyrosinase activ-
ity was determined using mushroom tyrosinase and measuring
the absorbance of dopaquinone that is produced by an oxida-
tive reaction with mushroom tyrosinase as the enzyme and L-
DOPA as the enzyme substrate. Data are presented as mean =+
SEM of five independent experiments. Different letters indicate
a significant difference with p<0.05.
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Fig. 3. Effect of WSRJ on cell viability. B16F1 cells were
treated with 10 nM o-MSH for 48 hr and then with WSRJ at
1-100 pg/ml. Cell viability was determined by absorbance at
570 nm using a microplate reader. Data are presented as mean
+ SEM of five independent experiments. Different letters indi-
cate a significant difference with p<0.05.
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Fig. 4. Effect of WSRJ on melanin synthesis. BI6F1 mela-
noma cells were stimulated with 10 nM a-MSH for 48 hr and
the medium was exchanged with fresh medium containing or
not containing various concentrations of WSRJ for 24 hr. (A)
Photograph of cell pellets. (B) Synthesized melanin contents.
Data are presented as mean =+ SEM of five independent exper-
iments. Different letters indicate a significant difference with
p<0.05.
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Fig. 5. Effect of WSRJ on tyrosinase activity. Cellular tyrosi-
nase activity was measured using B16F1 melanoma cell
lysates. Data are presented as mean+ SEM of five independent
experiments. Different letters indicate a significant difference
with p<0.05.
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