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Figure 1. Sensory evaluation sheet for sausage
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Salmonella Typhimurium< TSB ®iA|, Listeria monocytogenesS BHIW|A] 5 mLol
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7hek 3 B RS et F 25709 2dS #hEdit 4 Ede 1.5
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A= g3 o] AkEATh
% = {1 - NNE g3 H7} #9%9 OD % / 71E g vFH7F 799 0D
Hr = 100

Aol E Axd 2x A9 7E Sy H7F AAAY FHAE a9E 37
at7] 918, aAA A A5 WAske] ARESEITH22). Alx A5 7Y &
QF 20ToA Adsty A7A oz AAE AFATh AFE Hrtes AdTE V=2
= AgEglon, ol AAXe mAETHH HgY FH4S FERlske d T8 A
2 AL 7 AR A SAS A6, 2 Aol 0.85% NaCl & 125
mLe} 2A1A] 125 g& Ab 9= Mdstaint. o] HAL AAA] 9
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ne Deoxycholate (XLLD) #jA]o] MZS EFslo] m=wsloitt. PCAE dnkzel n| Ay

gkolstith. Oxford BA|= F2 Listeria monocytogenes®) &S 93] AFE=H, 4
BAIZE st vl = FEYO] PAES BESITh XLD WA= Al HE 2+

gls AT WA, FA] 4843 S¢F wikstel 54 v AR AR5 FE<lssith
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FONAE Ls, ax, br @] AL ol 2449 A 54 BAFATHEI). Lx ghe
WEE YEpE, 0dA 1007449 Wew S48 02 $AF oES e,
1002 AT WS gk of g 244 AU g} A2 He 3
ehe W a8 ARR AR ax @S ANEE e, 85 ghe H4%, &

F e AL ouBh o] ke £AAS] Mgl AAS] FEF BrhE Ul ALE

2 ATy A gk FelAdES AASH] f1ske] SPSS AZE(SPSS Inc.
USA)E o] &3t EAAY st AdTE 719 FoAe EAEA 3 p<0.05
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Table 1. Sensory evaluation results for preference test of sausage according

to the ratio of red meat and fat as raw material in this study.

Red meat:Fat  Appearance Color Flavor Cohesion Chewiness Taste Overall
preference

90:10 77+ 1.24° 7+ 1.67 72+1.1° 77+1.33 6.3+1.12* 67+1.1° 7+1.21°
70:30 8+ 1.36° 7£1.24° 724092 724109 7.7+£1.360 87+12° 8+ 1.18°
50:50 774164 6.7+143 534084 564097 42+067° 424098 364065

a

Mean with letters ® and ® in the same column are significantly different of same column by

Duncan's multiple range test (/X0.05).
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(2) ¥d A= Uy XA

o ATME s FA B A% Fds FS B ¢ ¥H(appearance),
(color), ¥(flavor), &7 (cohesion), % 374 (chewiness), SHtaste), AA Ao
(overall preference)S %7}ttt H7F A= Table 29 #oh 93
(appearance)¥ A(colon A= F+ AE Froll g Zpol7F YEhbA] UATHP
> 0.05). &#2 AE AZF 772, AFE By 8.002 HrtHJoH, M2 ME AV}
7.6, AZE B 7.1= YElSH dflavor), 534 (cohesion), A3 (chewiness)?l
M F AE 2 FYuE Zol7 glATHP > 0.05). F& AE A7F 7.1, A& B

x,L

752 Yelgon, AL AMEZ AV} 6.9, AE BE 7.92 H7FEUAL. AN A

e 7 AE EF 7.0 ooz vgt 55 Bolth SHtaste)ol A= AME B7F
8.30.% AMZ A9 75HT} FondA E& HAFE 7|EsItHP < 0.05). AA| A

S %= (overall preference)olA = M= Br} 8.00.& AMZE A9 7.5HTL Fou|3A
2 AFE HYHP < 0.05). o] AZ B/ dRbd oz ¢ Asdvdes A9E
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Table 2. Sensory evaluation results for preference test of sausage according

to different seasoning methods in this study.

Sample Appearance Color Flavor Cohesion  Chewiness Taste Overall
preference
Normal . .
77+1.24 76+0.78 7.1£0.81 6.9£0.96 7+121  75+0.25 7.5+028
seasonng(A)
stir-fried ) )
8+1.24 71£0.62 7507 79+£112 75+1.38 8.3%0.68 8+0.73

seasoning(B)

Mean * in the same column is significantly different of same column by T-test (/%<0.05)
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(3) &AIA] Alold Y HA
2o ATFAAE AR Aol mE Hs HF AE BA AT AAIA Y] 9
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H2t HpE 715l e 4 AV 7.9, 4 BE 7.022 HriEAoH,
T AE BT A4 HrkE skt dF(flavor)# A ¥4 (chewiness)oll A=
AME el Fom gk Zpol7b YERbA] FATHP > 0.05). oAM= FF A7F 8.1=
=% B9 6.12% =2 HFE V503, AT FF AV 722 =F B
=T ey FE BF foudk Aol I
S 34 (cohesion)dll A= ¥4 A7} 8.022 =3 B 7
S (P < 0.05), o= F& Aold A7 H 43 SHEEe B
J3tt}, AA A5 = (overall preference)oll A= 4 A7} 852 =74 B2 6.9%
o FoustA & HAFE 7ISSATHP < 0.05). o=
Ao ® o Asdtte A3E AAFE
2AA Aol mE e HIlolA FE Aol Av 33 (cohesion)H HA
A3 % (overall preference)oll Al ¢ H& HI7IE wigton =% Ao A(B)E A3

BelA B -3 Frbe Sdv 22y dAA] AaelA R Aleldel ¢
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w2 ATE VIS5 AR dEh, FF Aloldol 2AA ] B S A4
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Table 3. Sensory evaluation results for preference test of sausage according

to different casing in this study.

Sample Appearance Color Flavor Cohesion Chewiness Taste Overall
preference

FHA) 8.1+1.84 79+121 814123 8+0.81° 72+167 844135 854098

=3B 7.9+1.62 7+£1.25 6.1+127 794167 91+£064 794132 6.940.26"

Mean * in the same column is significantly different of same column by T-test (/%<0.05)
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4) AAR 0] FFHE HojT 7|2 u] ¥ MY

I A4 Axe Table 49 2t of A
70 ppme| AH7tE Mo M= Salmonella typhimurium® 73% 93.3% Listeria
monocytogenes® 79 90.6%°] A&7t yEpsth obdAk] 70 ppm¥t 7HE
TARBIAY O 52 AAEHE 7H 2o 2E ofdAke] 7 ppmIt V| ESE 1E2%
o} NELY 1Y 1%2 98% ©]/de] JAanE el Andor ELeay
AAHNHE&FS nelste] ofdad 7 ppmt 7|ELY Y 1%S H/ts7 |2 2
3t
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Table 4. Growth inhibition effects of chito oligosaccharide with sodium nitrite

against Salmonella and Listeria in sausage.

sodium nitrite

chito oligosaccharide

S. Typhimurium

L. monocytogenes

(ppm) (%)
70 - 93.3 90.6
- 92.1 90.3
3 98.6 93.6
50 2 99.4 93.9
1 99.2 96.9
0.75 - 99.3
0.5 - 97.4
- 61.2 89.7
3 97.3 95.8
35 2 99.9 98.1
1 98.6 99.1
0.75 - 99.4
0.5 - 98.2
- 43.5 89.4
3 96.6 91.0
7 2 98.6 96.1
1 98.2 91.3
0.75 - 90.9
0.5 - 94.1
3 66.9 90.3
2 76.5 41.0
- 1 2.3 -
0.75 - -
0.5 - -

% - 1-ClEe e g 7F F4°] 0D / 712 F4e] ODgh}+100
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Table 5. General ingredients of stir-fried spicy pork sausage with chito
oligosaccharide
JPHE 1008 § U e
Z1EX| 9 oot &
e 327.48 Kcal
UEF 430.45 mg 22%
Sy 3.99 g 1%
g5 3.74 g 4%
A 27.04 g 50%
LA 12.08 g 31%
E AKX 0.00 g
o AHE 50.64 mg 17%
Sl 17.04 g 31%
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Figure 2. Total bacterial number inhibition effect according to storage period of

sausage containing chitooligosaccaride
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Table 6. Color value of sausage contaning chito oligosaccaride according to

storage periods.

L a b
Sample 1 51.98+3.40? 12.88+0.59° 28.14+2.60°
Sample 2 54.45+1.472 12.92+0.73° 30.25+1.07%
0 day Sample 3 52.89+4.71° 12.86+1.10° 28.40+1.18°
Sample 4 56.67+1.34° 10.36+0.60? 29.70+0.86%°
Sample 5 54.33+1.782 10.59+1.55 31.90+1.59°
Sample 1 56.89+1.60° 11.82+0.90? 29.54+1.85
Sample 2 53.30+0.73? 12.00+1.672 28.01+1.13°
1 day Sample 3 56.21+1.94% 11.31+1.69° 27.40+0.30°
Sample 4 55.76+1.65% 10.20+1.20? 30.08+2.39°
Sample 5 55.19+2.13% 10.18+0.80° 29.86+2.05
Sample 1 53.01+0.65° 14.03+0.46" 32.88+2.10%°
Sample 2 53.48+2.91° 15.17+3.18° 33.48+3.54°
3 day Sample 3 57.72+2.05° 12.36+0.46°" 32.40+1.23%
Sample 4 53.45+4.71° 10.59+2.46% 28.86+1.84%"
Sample 5 57.25+0.96° 10.39+0.36° 31.87+1.13°
Sample 1 54.35+1.31% 12.79+0.60% 30.64+0.38?
Sample 2 49.83+0.91% 13.68+0.92° 32.00+3.06°
5 day Sample 3 48.15+2.942 12.58+1.05" 30.70+1.49°
Sample 4 52.38+1.10" 11.62+0.27° 31.54+0.59°
Sample 5 56.97+2.19¢ 10.06+0.742 28.06+3.11°
Sample 1 53.07+2.20° 13.55+1.01¢ 29.87+4.20°
Sample 2 53.78+1.62? 13.70+0.96° 31.44+2.91°
7 day Sample 3 53.30+6.29° 12.23+1.29" 28.70+1.26°
Sample 4 53.84+1.89° 11.23+0.56% 30.37+0.64°
Sample 5 55.04+1.772 9.81+0.55° 30.29+0.76°

Mean with letters ® , ® and ¢ in the same column significantly different of same column by

Duncan's multiple range test (P<0.05)

Sample 1: 71EL# 1Y 1%+ o}@At9d 7ppm, Sample 2: o}a4+Y 70ppm, Sample 3: o}&@ ALY
7ppm, Sample 4: 712811 1%, Sample 5: o}&AY 7ppm.
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