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Spray Drying Conditions Affecting Characteristics of
Sericin Powder Derived from Thai Native Silk Waste
Water
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Abstract

Sericin, a globular protein in silk cocoon, could be used in the cosmetics, phamatical,
food, and textile industries. Silk waste water containing sericin has been uselessly disposed.
Without a good waste management, silk waste water might cause an environmental
problem. This research work aims to prepare sericin powder from silk waste water using

spray drying process. Two varieties of Thai native cocoons (Nangnoi Sakonnakorn and
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Samrong) were soaked in 95 °C hot water for a specific time to obtain the silk waste water
with a concentration of 2 °brix. The silk waste water was then spray dried to study
influences of the inlet air temperatures (100-140 °C), inlet air volumetric flow rates (28 and
35 m3/h), and silk waste water feed rates (9 and 12 ml/min) on properties of the sericin
powder obtained. The experimental results showed that moisture content of the sericin
powder decreased with increasing air temperature, increasing air volumetric flow rate and
decreasing feed rate. The feed rate was also found to affect particle size, color, and
antioxidant activity of the sericin powder. Drying at higher feed rate provided powder
product with larger particle size, more intense color, and higher antioxidant activity than
drying at lower feed rate. However, product yields obtained from different drying

conditions were not significantly different (p>0.05). Properties of the sericin powder

prepared from waste water of the two varieties of silk cocoons were comparable.
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picrylhydrazyl)
Inlet Air ICso mg/mL % Radical scavenging activity at
temperature volumetric Feed rate 20 mg/ml
o flow rate (ml/min) . .
(O (m3/h) Nangnoi Samrong Nangnoi Samrong
100 28 9.0 16.70 15.99 62.9320.57¢f 63.390.054
100 28 12.0 13.23 13.65 72.93+1.27n 73.188+1.588
100 35 9.0 15.70 14.56 59.46+1.41bc 59.044+1.78b
100 35 12.0 14.91 14.06 67.78+1.34fs 66.280+0.64d¢
120 28 9.0 17.37 17.41 57.95+0.99ab 56.390+1.11b
120 28 12.0 13.79 11.96 70.05+0.54sh 68.650+0.60¢
120 35 9.0 17.59 16.53 57.02+1.21ab 56.507+1.70>
120 35 12.0 13.30 14.99 65.5020.75¢ 62.858+0.95¢d
140 28 9.0 16.69 17.35 56.13+1.563 52.77242.30°
140 28 12.0 14.23 16.44 66.5422.85¢ 63.158+2.454
140 35 9.0 17.14 18.59 55.35+0.642 52.614+0.48*
140 35 12.0 15.94 18.74 62.2620.30¢ 59.627+0.70b¢
Freeze dried product 13.58 14.397 75.07+0.50 74.098+0.18
Trolox (ug/mL) 17.94
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m519d 4. Anwannsa lumsdmeyyadaszveimdE Fusanaaeud 18353 FRAP (Ferric reducing antioxidant

power)
Inlet Air Antioxidant concentration
temperature volumetric Feed rate mM/ gary
CC) ﬂg:g/rﬁ;e (ml/min) Nangnoi Samrong
100 28 9.0 76.75+1.75¢ 47.25+3.44de
100 28 12.0 105.00+6.16M 78.25+4.34i
100 35 9.0 62.75+3.0414 32.167+5.80<
100 35 12.0 95.17+3.718 70.333+4.16M
120 28 9.0 62.42+3.404 30.00+0.66¢
120 28 12.0 94.9240.768 64.92+0.528h
120 35 9.0 40.75+1.95b 14.50+2.14>
120 35 12.0 79.92+1.04¢ 53.4242.13¢f
140 28 9.0 51.750+1.000¢ 25.50+1.25¢
140 28 12.0 87.00+0.66f 59.50+0.25f¢
140 35 9.0 32.00+1.392 7.58+1.612
140 35 12.0 74.00+1.95¢ 45.83+2.474
Freeze dried product 105.167+1.47 96.083+3.17
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