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Abstract: In this study, we hydrolyzed hot-water extracted sericin with single or two enzymes and investigated
anti-oxidative effect on DPPH free radical and inhibitory effect on tyrosinase activity of the sericin hydrolysates.
Alcalase, flavourzyme, and protamex were effective in hydrolyzing sericin. Sericin was degraded into the range of
20 ~ 30 kDa. The sericin hydrolysate was shown to have stronger antioxidant properties than the original sericin.
In the case of flavourzyme and protamex combination, the scavenging effect of sericin hydrolysate on DPPH radical
was increased up to about 85 %. However, the inhibitory effect on tyrosinase activity of enzymatic hydrolysates was
lower than that of the original sericin. After fractionation of sericin hydrolysates, we found that F2 and P3 fraction
has higher inhibitory effect on tyrosinase activity compared to other fractions.
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Figure 1. Molecular weight distribution of sericin hydro-
lyzed with various enzymes.
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Figure 2. Increase of N-terminal residue of sericin after hy-
drolysis with single enzyme for 6 h. The absorbance was
multiplied by 5 because of the dilution before measurement.
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Figure 3. Increase of N-terminal residue of sericin after hy-
drolysis with combination of two enzymes for 6 h. The ab-
sorbency was multiplied by 5 because of the dilution before
measurement. A+F: alcalase and flavourzyme, A+P: alca-
lase and protamex, and F+P: flavourzyme and protamex.
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Figure 4. Molecular weight distribution after hydrolysis
with single enzyme and combination of two enzymes. A+F':
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Figure 5. Scavenging effect of sericin and its enzymatic
hydrolysates on DPPH free radical. A: alcalase, F: fla-
vourzyme, P: protamex, A+F: alcalase and flavourzyme,
A+P: alcalase and protamex, F+P: flavourzyme and prota-
mex, and HS: intact sericin.
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Figure 6. Inhibitory effect of sericin and its enzymatic hy-
drolysates on tyrosinase activity. A: alcalase, F: fla-
vourzyme, P: protamex, A+F: alcalase and flavourzyme,
A+P: alcalase and protamex, F+P: flavourzyme and prota-
mex, and HS: intact sericin.
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Table 1. Inhibitory Effect of Sericin Fractions Hydrolyzed
by Single and Two Enzymes on Tyrosinase Activity

‘ Protein Inhibition rate Inhibition rate/
Fractionsa content (%) Protein content
(ug) (%/ug)
Single enzyme
Al 2.17 196 £ 7.3 9.03 + 3.35
A2 3.01 161 £ 95 536 + 3.15
A3 1.95 217 + 62 11.18 + 319
F1 248 287 + 39 11.56 + 1.58
F2 0.12 218 £ 42 18235 £ 35.02
F3 2.54 223 £ 43 8.79 £ 1.70
P1 3.09 214 + 38 6.93 = 1.24
P2 2.61 216 £ 16 795 + 0.29
P3 0.57 26.0 £ 0.7 4553 + 1.23
Two enzymes
AF1 2.58 226 + 45 877 £ 1.73
AF2 0.75 231 + 4.1 30.86 + 5.47
AF3 1.81 260 + 24 14.40 + 1.32
AP1 2.51 256 + 2.8 11.21 + 1.06
AP2 2.96 25.7 + 0.7 9.82 £ 0.65
AP3 0.75 270 + 26 40.74 + 1.35
FP1 2.93 282 + 27 8.75 + 097
FP2 0.65 287 +19 39.79 + 1.02
FP3 1.85 30.7 + 1.0 14.63 + 143

Ax: sericin fraction hydrolyzed by alcalase, Fx: sericin

fraction hydrolyzed by flavourzyme, Px: sericin fraction
hydrolyzed by protamex, AFx: sericin fraction hydrolyzed
by alcalase and flavourzyme, APx: sericin fraction hydro-
lyzed by alcalase and protamex, and FPx: sericin fraction
hydrolyzed by flavourzyme and protamex. Numbers desig-

nate the fractions from Figure 7.
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