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Abstract

The authors found out that Aspergillus oryzae ATCC 22787 has the activity to produce a pretty strong
chitosanase. Therefore, the strain was used for preparing the chitosan hydrolysate with high antimicrobial
activity. The antimicrobial activity of the chitosan hydrolysate was increased gradually with decreasing of
viscosity of the solution. The chitosan hydrolysate showing viscosity 5~10 cp (30°C) of 2% solution was
revealed the most strong antimicrobial activity. The growth of the Bacillus sp. isolated from the fish meat paste
was inhibited with the concentration of 50 ppm. The astringent taste of chitosan solution was reduced with
decreasing of viscosity of the solution. The fish meat paste products containing 0.3% chitosan hydrolysate was
extended its shelf life by 6 days stored at 15°C, 4 days at 20°C and 2 days at 30°C.
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Table 1. Ingredients of the fish meat paste products
submitted to this study

Frozen Alaska pollack meat paste 38.4%
Starch 15.2%
Sodium choride 1.4%
Egg white 4.7%
Soy protein 1.2%
Food additives, liquid 21%
Food additives, powder 1.6%
Water 35.4%

o] A}yl o] o] B EHH L A Z3}F o] 5] FAHY
2 % 11 mm& 2} theometer (NRM-2002))5 A}-5-
a EAsle] g f W2 w7)std s, =2 Color
difference meter (Model TC-3600, Tokyo Denshoku,
Japan)y2- AM4-3lo] SA sl o X, Y, ZA) & standard
@ 7Fzb X=80.8, Y=82.2, Z=91.628 ZA3}oic}.
Hunter A 2 AAbe] 72+ 3h-2 of-&-9] Al4bA]e| npa} 2+
7k st

L (8 %)=100 VY

a (A E)=17.5 (1.02-X-Y)/VY

b (M 5)=7.0 (Y-0.847-Z)/NY

YI (34 5)=(1.28- X-1.06- Z)100/Y
W (9%)=0.847-Z

23 ¥ 0@

oFol My

W Az ok B-2|])t Aspergillus sp7t 71 EAE
el ase] gAdE BAR AL 0 woUch 1]l
Apd Ao A EelRE & AFE Ao ikl A8t
el o] A Eol digh ghxiAde] ks s E oo}
7Vestet. whebA] Aspergillus sp. T FollA] A]-4m)
NEZ EHEe] ola, AT el AHgE
U BEFT DS s dA9] 71EAL
#HEL GAL ZAEH Hg e, A oryzae ATCC
227870) 71 EAF el ase] BAo) EA dehden
2 o]lF o] ¢FE 7|EAL Rl A g TR A
HshAl Hdct. o] dre AF UFA & koji A28
02 7|3 AHH T Qe FFelRRE wA AEE
Aol gt kAol FA7E it upeba] wloked oy
2 HoE AAREE AR Gk AaE ubE AL
&8 571 Qo

#ao| M

FEa AR wiAlel Fgo]E HEdt] 30°ColA



F|EA AR ES ol 48 o gAAF FE712 A 819

Zelok(120 pm)stedct. wiek 15U Fgol9)
Aol AA|7Nell atar, vk &of slxAle] Al
] sl oo HAo] A AAsFlon
1 E wiofe] FrAHo2 Hetdeh Fgdoli= A
gkl FAsE 2 dejejdor o)A Hez
g A E M e 2 FAE A AAL 5
slek. o] & Ak o] SARIA T de
Al Eaate] 7| B4 Ea £ 8 Abgsldr)

[

240 #MT ol

A 23ZE 7| BAF R840 7| EA bR BA-S
glstr] 93l 7| EAF 1% -9 100 mLe 2F 4o
0.25 mL 8] &2 7}8) 40°CollA] 7183 Al 71 A] 2o
9 Ax wskg Admpgich 4NN 1587 8-
o Hxr} Aulo g Zax g5, ukg 247 Aol 1/10
HER Zhadhe e vehligleng B 471 7
EAF BB & B8kl 9188 &alslelclFig. 1).

7t e F|IELe] 7S Wi

F1EARS] 7lpR-sl o B o) wislE 24}
& 2] A3l 7| A 2% £AS 7R A A e
1,000~<4 cp (30°C)e] EA4EHES dgod, o)
EavsEe] gyg viws] vkl g7y 24
4 ozl 7184 AARHES oY T2 YA
3 A o 52 £8 Fajwred 23} Bacillus
sp.g ko & MICE 2AFsIItH(Table 2).

2000

1500 ¢+

(cp)

= 1000 }»

Viscosi

500

[e] i 4 —1 1

30 60 290 120

Reaction time(min)
Fig. 1. Enzymatic hydrolyzing pattern of chitosan solution
by the action of chitosanase produced by Aspergillus
oryzae ATCC 22787. 0.25 mL of enzyme solution was
added to 100 mL of 1% chitosan solution, reactions
were performed at 40°C.

Table 2. Change of MIC and astrigent taste by decreasing
viscosity of the chitosan solution (2%)

Vlsco?ty MIC (ppm) Astrigent taste
(cp/30°C) E.coli Bacillus sp.
>100,000 2,000 2,000 Very strong
1,000 1,000 1,000 Very strong
400 1,000 1,000 Very strong
40 1,000 1,000 Strong
10~5 100~200 50 Moderately weak
<4 >1,000 500 Moderately weak
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Table 3. Properties of the chitosan hydrolysate (4%
solution)

Hunter color system

Relative

pH .
L a b viscosity
15.6 3.2 51 4.9 1.1~1.2

& o ee) gz Fobsta alok. vk 4%
9 F1=AbE HobshA HH 2 E A8 P Fof
oF Suz mr|de] HYFe] FE& Ao sk
A E2) o] Aske 4 dhol gleh. THA 7| EALS
goe) g FEE 2sto] 2 ol4ke] R £

Table 4. Sensory evaluation results of the fish meat
paste product added with chitosan hydrolysate

Hunter color system
pH Elasticity"
L a b
Control 74 7570 -2.07 8.97 129.13
0.3% added 7.0  70.92 1.22 10.52  134.56
0.5% added 6.9  64.73 1.74 1399 13791
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Fig. 2. Change of viable cell count and pH of the fish
meat paste product added with chitosan hydrolysate
during the storage at 30°C. @—#: Control, O—O: 0.3%
chitosan hydrolysate
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Fig. 3. Change of viable cell count and pH of the fish
meat paste product added with chitosan hydrolysate
during the storage at 20°C. 8—M-: Control, O—O: 0.3%
chitosan hydrolysate
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Fig. 4. Change of viable cell count and pH of the fish
meat paste product added with chitosan hydrolysate
during the storage at 15°C. @—M: Control, O—O: 0.3%
chitosan hydrolysate
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