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ABSTRACT

The aim of this study was to develop a sample preparation protocol for extracting silk protein

(sericin) and to examine the feasibility of its inhibition of free radical and melanin formation as well
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as the preparation of its nanoemulsion. Various molecular weights of sericin were observed at
different concentrations regarding its 2,2-Diphenyl-1-picrylhydrazyl (DPPH) scavenging activity and
2,2'-azinobis(3-ethylbenzothiazoline-6-sulfonic acid (ABTS) cation scavenging activity. In addition,
its inhibition of tyrosinase was also studied. For sericin of different molecular weights that was
obtained after fractionation by ultrafiltration, the DPPH scavenging activity, ABTS cation scavenging
activity, and tyrosinase-inhibiting activity was observed. However, sericin of 100 kDa showed the
highest levels of activity; at a concentration of 25 mg/mL, the scavenging activity of DPPH free
radicals and ABTS cation free radicals reached 90.52% and 91.06% capacity, respectively, whereas
the tyrosinase inhibition reached 84.04% capacity. At 100 mg/mL, the scavenging activity of DPPH
free radicals and ABTS cation free radicals was 95.37% and 94.01%, respectively, whereas the
tyrosinase inhibition capacity was 94.72%. Furthermore, when mixed with jojoba oil, the sericin of
different molecular weights formed nanoemulsions that displayed excellent activity and stability. The
minimum particle size could be obtained when sericin with a molecular weight of 5 kDa was applied
at a concentration of 50 mg/mL; the resulting particle size was 83.7 nm, and the nanoemulsifying
capacity was 99.4%. The size of nanoemulsions varied by the number of high-pressure
homogenization treatments. When 5 kDa sericin was mixed with jojoba oil at 50 mg/mL and pH 5.5,
the minimum diameter of 28.1 nm was obtained after three treatments. This study demonstrated that
sericin has high antioxidation and tyrosinase-inhibition ability. When mixed with jojoba oil,
nanoemulsions may form, which might be easily absorbed through the skin. Therefore, the active
component of sericin has potential for use as an ingredient in the production of whitening cosmetics
that have high activity and may be easily absorbed.

Key Words: Sericin, Antioxidation, Inhibition of tyrosinase, Nanoemulsion.
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B F*?*‘szﬁF e 41C - 25 28T > P ARYAY
FIIT P )
(Z0) PR BERSHB R R A P ETI
LR ok 5 5 A

R il B R 1 D IR
T%#* RS 5 97 i Vo B AVRYAR ik LI T RIR

P B E S T e = O R o 7
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FETE B (p<0.05) > H[[11) 5 kDa?ﬁ%?%’?ﬁaaﬂ"ﬁ“&
VO g BRI BRI R ok 5
{2 R T P RIAS [ o (IR IR KL 1 mgimL R
R R PR o PR T I
(P<0.05) » FASGIHIRGAC = VA2 BT 5 17 (il
PG 1 B R SRR R (= [ B
YRR s 197 (M VR (p<0.05) o A G RG
VHEBGRARTER 1P (M A @ T 1-100 mg/L VEE N pE
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R ALY SH % 58 NB- O F
IR ARG vt N R R S A A (N LGS SR [ [t > BETRE T AR R VIR B (p<0.05) > {19

1~100 nm VR - SUE UERRENE o (TSR ] PP
;ﬁfk BB RL R s> ¥ g;% fpiel ok P 7 10-100 nm 2
AR EL‘%MJ@ T AsTe] R LB 1 o
ARG R AR 80nm I B A R i S AL 4]
2. IR ™ V3 A i I
TR SRR AR TR e 1 [ i & YRS Sk 5
WAL B U O < (IR O BT [l B VRRRR
A e 1R I IR IR HT) 5 kDa AR e
'w@& (50 mg/mL) #HEGF » 2=k 5F f“‘iﬁ'[?ﬁ:’lit.@
99.4% o FEARAATE ek 1kl FEAEARTE A 1ET Flf’i%@iﬁﬂﬂ
Ejj‘ PR RS o BRI B B 103 AT S 9T
TR B e J*—%LEJ D (RS S R
s Bl B S 1T P R i £ A
A AR F S > 25 Tpiﬂlﬂ@@l SRR )5
kDa i i 1 (50 mg/mb) #BR] » 1 of £ (1 e
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3'J“ = 25 mg/mL i
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0 98.7% o T fl5T BV RERRAR I S 1R R TR
(50 mg/mL) ¥ fF > 7 PR T BRI EL 5 kDa> 1
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AN LN S S A
T RS SRR S (S R YR ok P
b CHED SYRY > Ypke 28 o S ATERRE T RS
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VRSB 41 (p<0.05) » E YT TR IRE T

LT (IR 6 96.3% » BT » T B EEATE
s 1 (NI B0 30 53 SRR ok 7 AE
(E30

4. PSSR ST R PR Y YR

IR BB 1R 271+ 5 KD RiARARTE L 17 pHB.5 B - i
SRR gt 2 97 [k o YRR BT R
2V EYEE - 2v 5 kDa Ehamaa B | (50 mg/mL ~ pH 5.5) =
fi i RS Y BRI 6 75 SR 1A 3 . T
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9. PRI~ BB B S 17 T IR 5K 77 M
(EA) Ilg% -

73.1% - ’?Fj

VT (Y TR B

S N -2

NN

1 TS RUBRRTER 15 T R % K TR L (nm)

W% mg/ mL
il
1 5 10 25 50 100
Paper filtration 641.242.2 627.5+2.5 625.02.0 614.6+3.9 580.6+2.2 591.3+1.1
300 KDa 106.2+1.2 104.3+15 103.9+2.1 101.3+1.0 99.5+1.5 99.8+1.8
Concentrate
100 KDa 97.8+1.3 975+1.6 97.11.0 96.4+0.8 95.4+1.3 95.81.5
Concentrate
50 KDa 97.6£1.7 97.2¢1.9 96.5£1.0 96.7+0.9 94.9+1.0 95.3+1.7
Concentrate
5 KDa 89.7+1.9 87.0t1.4 85.4+2.5 85.9+1.6 83.740.6 84.1£2.9
Concentrate
1 KDa 94.0£0.8 93.31.6 93.1+1.0 91.5+1.5 89.0+2.4 90.4+1.5
Concentrate
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SR £ R BT 1 A (S [k

%2 PR BEERSTER 7T RS K T3 (BS) Vb

¥ mg / mL
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1 5 10 25 50 100
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