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Extraction of polysaccharide from Dendrobium officinale and its application
in whitening and moisturizing skin care products
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Abstract: Dendrobium officinale polysaccharide (DOP) was extracted from fresh Dendrobium officinale by
ultrasonic assisted method and used as active ingredient for synthesis of Dendrobium officinale whitening
cream. The DOP extraction process was optimized by single factor and orthogonal experiments. The
antioxidant activity of DOP was evaluated by *OH, 1,1-diphenylpicrylphenylhydrazine (DPPH) free radical,
2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) diammonium salt cation (ABTS") free radical
scavenging test and iron ion reduction (FRAP) method, while the moisturizing ability of DOP was analyzed
by in vitro physical analysis. The effect of DOP mass fraction on the properties of Dendrobium officinale
whitening cream were investigated through antioxidant and moisturizing ability and tyrosinase activity
inhibition tests. The results showed that under the optimal extraction conditions of ultrasonic time 60 min,
solid-liquid ratio (g : mL) 1 : 30, ultrasonic times 3, ultrasonic temperature 80 °C, the yield of DOP was
34.73%+0.16%. Compared with those of L-ascorbic acid solution with 1.92 g/L mass concentration, the *OH
scavenging rate of DOP solution with the same mass concentration was 57.33%+0.03%, lower than the
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98.77%+0.05% of L-ascorbic acid solution; The ABTS" free radical scavenging rate was 22.16%+1.24%,
much lower than that of L-ascorbic acid (98.01%=0.28%). The scavenging rate on DPPH free radical was
85.45%+0.06%, which was close to the 96.24%+0.04% of L-ascorbic acid. FRAP value was (2631.31+
67.34) pmol/L, similar to the (2782.83423.78) umol/L of L-ascorbic acid. Under the conditions of 85% and
43% relative humidity for 24 h, the moisture retention rates of DOP were 96.11%+0.17% and
91.58%+0.31%, respectively. The *OH and DPPH free radical scavenging rates of whitening cream with
DOP 1.5% (mass fraction) and niacinamide 2.6% (mass fraction) were 25.40%=+0.13% and 85.70%+0.30%,
FRAP (3735.14+148.38) umol/L, and the 24 h moisture rate was 90.33%=1.34% under 43% relative
humidity. The inhibition rate of tyrosinase was 42.01%+2.73%.
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