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Abstract Immobilization of lysozyme on chitosan non-woven using glutaraldehyde(GA)
was investigated. For this, 100 % chitosan non-woven was prepared as novel support for
the enzyme immobilization. In addition, free lysozyme activity was examined depending

on various pH and temperature by measuring time. Moreover, the optimum immobiliza-
tion conditions depending on various pH, temperature, immobilization time and lysozyme
concentration was evaluated. In addition, thermal stability and storage stability of immo-
bilized lysozyme were measured. The characteristics of immobilized lysozyme was ex-
amined by FT-IR, surface morphology, and MTT assay. The results are follows: the optimal
immobilization of lysozyme were pH 7.0, 25 °C, lysozyme concentration 1.5 mg/ml, im-
mobilization time 240 min. The immobilized lysozyme showed higher thermal stability
than the free trypsin. The immobilized lysozyme activity was retained 80 % of its initial
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activity at 4 °C over 30 days of storage. The lysozyme was immobilized effectively on
chitosan non-woven by observation of surface morphology.

Keywords immobilization, chitosan, non-woven, lysozyme, glutaraldehyde
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Table 1. Characteristics of chitosan non—woven
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Table 29} 2t}
el Al pHE DA FA1517] 9
$4e AzAA AgstEon, w2 it
ZH & (potassium phosphate monobasic, Sigma
Chemicals Co., USA)¥} QAL +=4Z& (potas—
sium phosphate dibasic, Sigma Chemicals Co.,
USA), BHAHY E & (sodium carbonate, Duksan

Pure Chemicals Co., Korea)¥} &4t AUEER

2’y

e

Composition(%) Thickness(mm)

Weight(g/m?

Manufacturing method Type

Chitosan 100 0.35

88.5

Needle punching Spun-lace

Textile Coloration and Finishing, Vol. 30, No. 4



266 0|A3|
Table 2. Properties of enzyme
Enzyme Source Activity Form Manufacturer
Lysozyme Chicken egg Powder ) )
(EC3.2.1.17) white 70,000 U/mg (crystalline) Sigma Chemicals Co.

(sodium bicarbonate, Duksan Pure Chemicals
Co., Korea)& AH&-stott. 7t A2 25% 2 FE+Y
45lo] =(Glutaraldehyde, Junsei Chemical Co. ,
Japan)g AH&SH o™, 2ho]axbel o) B4 SA4 =
3t 71A 2 Micrococcus lysodeikticus(ATCC 4986,
Sigma Chemicals Co., Korea)E A3}, o)A
O] AJOf2 B 1552 AHESSIT

SRER[SH01=0 ISt 71

1 EAF BA20] 7 5x5cm 2719 250mg2
7|EAT BAZE o] 1:50, 25mM, pH 109] H5&
o of 1;—;@ 3%(v/v)9] FEEtYGslo|= Ao
25C, 110rpm 2 2 34 = (BS-31, Jeio
Tech., Korea)ol Al A g3ttt SFetgdslo]=
Mﬂ EA HAZE S WHE 28] £A 7, F

S22 33] AEke] Zhof 7F RS A AGH S AR
°ﬂ*i GBS

2.3 2o|AXIle| g 2A

gho] Azl ol A EAL M. Iysodeikticus 9Img
< 0.1M, pH 7.09] 143 30mlof &sAI7] &
Sofld 714 & 2. 9mle] o] &N 0. 1mlE
7K & Ao A 5ETE QlFHlol g5t S48
q.33‘34).

o] Ak o] &Al-S UV-Vis spectrophotome—
ter(M—3100, Scinco. Ltd., Korea)& A}-&3}¢]
450nmofA 7189 FF= Hﬂ@r%k S5 5ol AAkst
At

2.4 XI5 2l0|AXIA| pH & 2=9| Het

A gpolat o] pH B 2o mhE G 2ol
22+¢] 1.0mg/mlE pH 4.0~10.0, &% 25~60C
2 2AE HstAA 608 B2t AT

2.5 2OIAXIY st
=FEHsto| Brh 7hild 7| EA B2 2o 2tol 4

= A7 EE]A] Al 30 Al 45

of My gollo] Wi pH4.0~10.0, 2133} 2=
25~65C, golaAY 5% 0.1~5.0mg/ml, 1L}
A 7F 10~14408 0.2 WBIA] A -2 7842 0] A]
110rpm e 2 A&l aloict, gho|axbel 1A SHE 7| EAF
Rz G2 ZRPR FAaLTL ASHA G
7R oA H At & M, lysodeikticuss 714 =
3}o] 450nmol A 2] 2713w 7Fo & AAStAL)

26 §_I‘E E_|.0|_I_x|.0|0| Ol-I-IA'I _“-17|-

Ao W 7RG E ol Ao LEorH AL
30~60TC 9] #9] ol A A 2ho]42k¢] 0.5mg/ml,
2 gpolaxte] 0.5mg/mlo] A3HE 7| EAL 2]
3 0.15ge 2%=of wek A Al AlZtol whE 24
stz Gk, A% H A gholaxkelo] a3}
H 7| EAF BAEE 4T A 30YT BHst > 5 7F
Aoz 173 gho| a9 &y WIE ol Bt
Bl

e}

2.7 M==4 "ot

RPMI 1640 vfA| o A viFE A25 Al Z5=7t
5% 104 cells/well®| EA| 24—well plate®] seeding
59tk Seeding & 16-18A7Fo] AU} 80% con—
fluent sHA A2t WA & A AT &, FHEH A RE
Z+zE 0.5ml A Akt I & AFHolH
(B7+£17T, 5+1% CO2)lIA 48AIZF B Y3 AL, A E
o JHE dnFd o wasglt, dvd HE &
MTT assayS Y8 5mg/mlo] A MTT reagentS
5ol =9 0.2 um syringe filter2 filtering g+
3 2t wellell 0.5mg/mlo] EA A 2|st3ict, 23t 5
Al ZE 5 x]—“:l &% A A3 DMSO 500 w12 crys—
talS =¢ 3 96—well plateoll 100 u1¥ %A dot
490nmol A =S 2439t 245 & 2 oj
279 NEZYZES 100%2 5+ ZF A= o] A &
ol M A EE-E 59T
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Figure 1. The effects of pH on the free lysozyme ac—
tivity depending on time.
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Figure 2. The effect of temperature on the free
lysozyme activity depending on time.
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Figure 3. The effects of pH on the immobilized
lysozyme activity.
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Figure 5. The effects of immobilization time on the im—
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Figure 9. Antimicrobial effects of the lysozyme immobilized chitosan non—woven.
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Figure 12. FE-SEM analysis of the chitosan non—woven.
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