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Antibacterial Activity of Chitooligosaccharides Prepared by Enzymolysis

LU Ling-fei, CHEN Jian-guo, ZHENG Lian-ying”
(College of Materials Science and Chemical Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract: The antibacterial acti\;ity of chitooligosacchzfrides with different molecular weights and
different concentrations was studied. The chitooligosaccharides were prepared by chitosanase,
endo-chitosanase or exo-chitosanase hydrolysis. The result indicated that the chitooligosaccharide
‘with MW {(molecular weight) of 2 100 had the strongest antibacterial activity against Esaherichia
coli in 5 samples, while the chitooligosaccharide with MW of 9 000 had the strongest antibacterial
activity against Bacillus subtilis. By decreasing the MW of chitooligosaccharides, the
antibacterial activity against Bacillus subtilis was strengthened. The antibacterial activity of
chitooligosaccharides could be improved by increasing the concentration.
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ZEBEEBEI T RATUS AT REAUE
MIMIEE. BERBEEBRAFSAREHNER
HHFEN., EREEMEHREREYOREE
HEFARE . Jeon FHth HiXt HFRERFEE
BOHBREDEKNBEZRE. fEAGEE
BATEBSMIEMEABEEHEN S HARM
SH4rF R B (FEEE 500~10 000) Z X BB X 5
HEMEESRIFENREREETTER.,

1 #M#HE5F*®

1.1 XBRESH

ZEFEWTEARXPEZRARAA.HH
B 93% , A%t 4 F S B 290 000,
1.2 EHMMERE

K ¥F 8 (Esaherichia coli ATCC25922) %4
B FF 8 (Bacillus subtilis ATCC21366), B #7
TARFAPITERARFRYE EFAEEBLETE
Penicillium sp. ZD. ZI(H X X W £ §] &
Z71.0215988. 0, i f R # 5  CGMCCNo. 0851),fE
EFELTRERERE.

REERER D (g/L) . TRHE 30, HEHHE S5,
WM 1, RE 1.BB 85 0.6, HME 0. 12;,pH
5.0,

SHBREARERERY> /L) :-$RE3E
E i 10,NaCl 5;pH {§ 7. 0,
1.3 EIR{YE

AKTA prime i #ifb R4t HiTrap SP H
BFR A REE LD EARA 4 ;Buchi B-
250 I E TR & .3+ BUCHI TR EMH{F LA
Bl UV-120-02 B3 EH: B G EL A
7= & s NDJ-1 BUERE B 3t . B RPN &7,
1.4 ZREBENHE

BEEREMEGEMNES LA LB
3,30 °C,250 r/min, ¥4 3% 65~70 h G E i & 8.
RERZHERE, HEEHEM>FREL 000 &
EEERINEMAMY>TREEAR. KH
FEEMEME2LBIREEREEESN.
FEMEEABZY HiTrap SP HE TR HBHLE
b IS RSB T R B .

SHAREEREE RERNMIBMERE
WY RFEERE 1.00 g/dL =B E. mMEE
0.01 U/mL, R %&4H 30 C,pH EX 5.0,& ¢
PRy B R R A (R, BB KU A P Uk OB
BETR.BABTEREETR S.5.5.5..5,
X4 F B4 5k 500 L2100, 3 700,5 200,

9000, S, EEBMIEHEFRNE:SSHTREA
PIRERE MR %5S, .S S AR A BER T
. REBEHMATFREANSFHERERMNXRH
MHS FE#HE,
1.5 EmFEIeEREENABEREENEMW
KRR BNRARRERBETFAREAKR
WAk RS BRE B 0.20 g/dL 25
E.AEESABEPGOmL/R). REBHEEHR
MlLomL BEKRMEKERN 1X100cfu/mL), EF
ERWBEERD, 37 C.130 t/min 5, SH 4 h |
B, ARREHTF 610 nm AW EHEEH R

CRE.

1.6 $ENERNEERBEENKGHENEHEE

EHARRBRENZREERR XEES
H. BB o2 mL HERAFRE BFEHE. K
B3INEESBERTERLE. 88 0.2 mL MK
BERIIA G EF, LLE KN H, 37 CHE
B, 24 hEHENEEER.
1.7 REEENBEFAFENERNONE

BIArEEMAOI mL S EEREEEMO.1
mLERREEFR. BRHHN, UXHEXRAZ A,
37 CHEFUMFMEET PR EWEER. WHE
HZHHEARN: g =((N,-N) /N X100
%o H NN, A5EZALPRAREREES
TR ERTEER.
1.8 pHEXNMEFHHNERA

RHEFRRKE .10 g/dL THEH SSHEK
EEFREATNABTENER. BRI RER
FO0.1g/dL RERE SHBEEFERTIMHE
FHRFEMELE, HERE pHHEZE 5.0,5.5,
6.0.6.5 F 7.0, )5 37 THi5E 24 h, k%
EHTF 610 nm R EHEEFBROREE.

2 #RE5H#

2.1 RERBMNAFERKBLZHTM

B 1AL 8 h 2,5 R R X K
HEHEHENMERR., BER8hZE,S .S H
SHIMEBREH WS . I 16 h 25 S FEHE
FREFENREBEIZA. HEE S HREEE
MR A, SR KB BEE ER KB E
ERREA A RH#LEK:S .S HYFFRER
1 » 1R A 3 R A 5 10K 3R XK I HF 1 0 1
RARES, TS H S, AR ML BRI YRFENE
B S MR 1L S 38 . TR0 SoF0 S, B B Y 5E
FREFFR S hZFRAE-ERFERMMRE
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Fig.1 Effect of different molecular weight chitooli-gos-
accharides on the growth of Esaherichia coli
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Fig.2 Effect of different molecular weight chitooli-gos-
accharides on the growth of Bacillus subtilis
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HE 1RSS5S KBITEYAME

WY EERBRERSMEEEER, LM
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HENHERK. 5 S SSEHERAES. SXHAE
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23 TRRBREXERENREFRATENERE
HERZMEITA.SHHEFRTENTE

e, EREFOREEABEEY S FRE

B T T 3 3R [ B I 7 10 R M R R A 8

W, RIKEE S HERBKE K 0.50 g/dL &,
MHEEFRARKMERED 9. 0% UL, ST
HEREREMMERIE 76.0%, HBEREN
1.25 g/dL B9 S;.S; S 0 S, MM E B AT I
10N MEKRE. SHESHTIAERELE. R
HRBRBENEK.

%1 FEAERREEZEREZRAONEEER
Tab, 1 The bacteriostasis diameters of chitooligosaccharides

with different concentration mm
FEREHE d/mm
HERERE/
(g/dL) S, S, S, S, Ss

0. 20 - 12.28 11.26  8.96 -

0. 40 - 14,12 13.44 9.46 -

0. 60 - 15.02  14.01  10.04 8. 86

0. 80 - 15.68 14.98 10.68 9.72

1.00 - 16.88 15.86 11.42  10.98

E "R ER A,
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Tab,2 Bacteriostatic ratio of different molecular weight chi-

tooligosaccharides on Bacillus subtilis

TR WER/ Y%
R v/

(g/dL) S .08 S S 8;
0.25 —34.4 731 755 79.0 87.2
0.50  —240.6 76.0 8.5 918  94.0
.00 —390.6 93.8 94.4 953  99.5
L25  —510.1 100 100 100 100

ERASERARRERMBEFARFEG RS ERER

H3 FTRRREEXEEENREFRTEGHNE
R

Fig. 3 The antibacterial activity of the chitooligosac-

charides in different concentration on Bacillus

subtilis
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2.4 pH (R (K RO M 42 0O R MG L
AHEBAGEENSEFRFER R S & B

%ﬁﬁfﬁﬁiﬁf;ﬁﬁxmmmﬁﬁ AR S b A A TR B 2 100 8766 3
Tab. 3 The antibacteria activity of chitooligosaccharides at ﬁx{jk% ﬂ: ﬁ ¢ E = EE Fﬂ t‘t % ) ﬁ % ﬁE Fﬁ % ﬁ ° K
04 D B B I R O I TR D

A B DH X 6.0, FE R R HEX K5 HF 6 00 10 B R

BT, IR R S R (2 b )
PHE  SAWABRE S WUEEFRE ot M 5 T RS AZ W4 R, H 4

different pH value

5.0 0. 098 0. 054 FHREIOMEMREBNEARNRRLE. RERE
5.5 0. 086 0. 042 H1.25g/dL 9 S,.S; .S, M S, W EFERITEY
6.0 0. 062 0. 059 ﬁﬁj 100%@%’]5&%, ?‘JJ?S PH ﬁj‘] 5. Sv%%%%
6.5 0. 080 0. 065 M EFRATE R AR RE.

XAARBU T A &R RREREWER
REHMERE . TREMIERHENEREEX

MEITAL.EpHMESG. 0 FHE, RMRES, X  BMEE ERAFENER. BMERMFARR
KEGFFEM G AR 7 pHE 5.5 BHE, AR EHENESSTFRERPENHAEERNEE
B Ss X 1 B 3 HUFF B 400 40 T 0 EHEE. '

7.0 0. 091 0.071
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