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Abstract— Sericin pulverization process was applied by freezing-thawing of sericin protein concentration solution and
physicochemical properties of sericin/chitosan blended films were investigated. In sericin pulverization process by freezing-thawing
method, the refrigeration storage at 4°C maximized gelling between sericin molecules, which increased 10% of recovery ratio from
sericin concentration solution that using ultrafiltration procedure. In physicochemical properties of sericin/chitosan blended films, the
maximum load of chitosan (6.7kgf) had higher than that of sericin (1.2kgf), and the elongation of sericin and chitosan had 96% and
34%, respectively. Also FT-IR analysis of sericin/chitosan blended films showed that both sericin and chitosan films had amide I
peak (N-H bond) in 1,521cn’ and amide II peak (C=O bond) in 1,630cm’. In addition, it could confirm compatibility between both
materials as indicated by the decrease in the amide I peak’s absorption value as chitosan content increases.
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Freeze-Thaw Process Experimental condition
Degumming ERW : 95°C X 2 hrs
HTW : 120 °C X 2 hrs
~

Condensation by
membrane

=
> Cold process Cold temp.:4°C
Freezing process Freezing temp.:-20°C

Thawing process Thawing temp. : 40°C

No
Centrifugal separation 2,200rpm X 20min
Recovery of sericin .
Fig. 1. Flow chart of the freeze-thawing method for sericin recovery.
Sericin/Chitosan blend fim Experimental condition

i Chitosan : 3wt%

A gitation (12hr)

Aspiration

Casting Glass plate : 10 X 10cm

Oven dry . Dry temp.:35C
Blend film
Tensile strength
TGA,FT-IR

Analysis Contactangle
Moisture regain
SEM
Fig. 2. Flow chart of the sericin/chitosan blend film preparation.

BIZGMIIZEISIA] M 222 M 22



ol

N1

1, 48A|17F =9t Z=H3|
Eh—} Lz 1052°Co A

o

z

288 Az

o] | Fo| AT AZFFL olgsto] FHE
& theol Al ojs) Askstaow, Zzke) Al

Wo= Wp
Wp
Wp @ Ax FF

Moistureregain (%) =

D AYME R T,

AT Amate] setra BHe HelA
BB 7] (Infrared spectrometer 175C, Bio-Rad
Laborartories, Inc., U.S.A)E AMESIF O™, AR
g AR29 EAL 01lmmo|x, 1 5 He:
400~500c" o] E3o] oja) ZH 5T
g B U2o] EwI oW PEE 2
AAEn]4 (SEM X-650, Hitachi. co.,
ol g3te] BT

Japan)&

31 Hall+ YEH MM 2+

A HAof| &= e Al o
ﬂ#é}ﬂ A3t AN =4 H lt 3
< Fig. 19] &g HXje] 9J3fA @Eﬂ‘i‘it}
He FAsNEH 2ad FHRAL HAs
-5-].0:] E?ﬂ;ﬂa]x-],q %4;4174)_} Eﬁxa]
AT wESlS, fEARde HE
FEE Y stgoH, A4l 3¢ 55O
712 AREEE FAYH T2IHHTW)
I A, HERW)S Hla AP

Fig. 32 FHH AL FAAE 317] Aol 3%
S AASEES 9 Feg F7HE uEd
RAo2A, 4~5C 2xo Wyamyto] o3 oF
10%9] 3l¢go] 78S & 4 Ut o= 64]
7t o)ide] WAET o5 FH HH FAHE
Jd E EARY &5 FaAIH, 53 E X
7rol £A47F%Y 7R BT AUt grast
of oA BEXEZRY R 2 WA FA3a ¢4

o2 AyZtEc) o|#3gt &
W Bzio] Ik Eie AEdsz A2t
A w Aol A w2 A APx| o] 64|17t u]ulof A
AR E ZA T, nagHoez AHEE

N> oS e

1o

(¢}

Hugri

A3 M Meldl HeEo] 2e|SA) 28((2) 11351

At}

#7194
Cias o
X-]E:]

Ao AL 1247k £2PE & 5
Fig. 4= A¥ HHL 20C 2&
SANAE HYAA FEAZ o
WetE ekl Zlolth AN AckeR
Ao A LEWAE ZHAA Roto] %
of FANToR Ao Agsgom, A
Homg duz} gt AR A0 Wy
Ak % b ARxd BRely BAd 27
Hi A o 12AZ FEZ Uehton|, %
sheresel o Jednst nemgrel] vl
g0l ¥, 1243 F AW e £4
e AT 5 Uitk webd FAARY =
AoE 1247+ AAYstel 4YS SAsr
Fig 5t 8482 ®ol7] $ist] $AR3e
RAZOR At SERYS SAT AAY

3 rlru HE ¥2

R84

g7t 2 wi7hR 9 AJZHE, 40C 22 o)A 30&)

o HAg wnAos Y gol Aeg U
g Jed oz, 348 ol2d $2-3053
ol whEglpe] A GFL WA Fee <
> stk

100
—~ 80 [ ] | | |
= .-
2 e
£ °
> | o—*
g @
2 L m ERW
& 20 L —@—HTW

0 I 1 | 1

0 6 12 18 24
Cold time ( hr)

Fig. 3. Recovery ratio of sericin protein according to
the cold time.
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Fig. 4. Recovery ratio of sericin protein according to
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Table 1. Recovery ratio of sericin according to the freezing methods with ERW degumming solution

Freezing Method Freezing Time (Hr) Filtering Time (sec) Yield (%)
Quenching 1 20 78.77
Normal freezing 6 15 82.87
Slow freezing 24 15 88.61
Slow freezing with Gelation 24 15 91.54
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Table 2. Effect of recovery ratio of sericin by water and ERW on the high temperatures and pressures

Degumming Methods

Yield (%)

Degumming ratio (%)

Freezing-Dry Freezing-Thawing

120 C x60min 22.50 99 52.88
Water

130 C x60min 22.90 98 50.35

120 C x60min 22.04 99 36.86
ERW

130 C x60min 22.14 99 14.90
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