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ABSTRACT —Quality changes of sausages in refrigerated storage for 60 days were
investigated. Nine types of sausages produced in Korea were stored at 4°C(3~5°C), and then
chemical, microbiological, and sensory characteristics were evaluated on every 10 days. The
proximate analysis showed considerable variation in fat (23.97%, 17.10~30.20%) with less
variation in moisture (51.96%, 48.10~56.30%) and protein (12.96%, 11.40~13.95%). pH value
decreased over time averaging from 6.31 to 6.22 with no significant difference. Water activity
was consistent over refrigerated storage averaging 0.95. Volatile basic nitrogen (VBN) values
were still within 20 mg% though VBN for all types significantly increased over time (p<0.05).
Thiobarbituric acid (TBA) values were well below 1.0 though TBA showed significant differences
among storage periods (p<0.05). Standard plate counts (SPCs) significantly increased during
storage (p<0.05) while coliform group was not counted in all cases. SPCs reached 10* CFU/g in
two types after 50 days' storage and were below 10° CFU/g in all types after 60 days' storage.
Instrumental texture analysis showed that springiness, adhesiveness, and hardness significantly
decreased over the 60-day storage period (p<0.05) while cohesiveness, chewiness and gumminess
did not change. Lightness, redness and yellowness of the internal Hunter color significantly
decreased over time (p<0.05) while no change was observed in external color. Sensory profile
showed that flavor, taste, texture and overall acceptability significantly decreased over time
(p<0.05). The scores of the four sensory properties declined to the medium level of quality after
60 days' storage. The results suggested that the sausage samples were acceptable after 60 days'
storage at 4°C. However, the shelf-life of the samples should be decided in the consideration of
the growth rate of other spoilage flora coupled with the bacterial growth after 50 days' storage.
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Fig. 1. A typical curve from the texture analyzer for
sausage samples.
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Texture analyzer setup

Test type : Texture Profile Analysis
Measure type : Measure Force in Compression
Distance 1 40.0%

Speed : 1.0 mm/sec
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Table 1. Proximate composition of nine selected sausages produced in Korea

Sample No. Moisture (%) Protein (%) Fat (%)
1 48.30, 12.75,, 30.20,
2 54.15,, 12.80,, 20.65,34
3 56.30, 13.95, 18.35,,
4 52.60,, 13.27, 23.83,
5 55.25, 13.55, 17.10,
6 51.25;, 13.15, 25.45,
7 4975, 12.85,, 26.55,
8 51.95,3.4 12.95, 24.00, 55,4
9 48.10, 11.40, 29.60,
Mean+S.D. 51.96+2.93 12.96+0.70 23.97+4.34

Other materials such as carbohydrates and ash were present in the sausages so the moisture, protein and fat content did not

constitute 100% of the material.
Each value represents mean of triplicate.

Values in a column with different subscript numbers are significantly different (p<0.05).
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Table 2. pH values of sausages in refrigerated storage at 4°C for a 60-day period

pH Value
Sample No. Storage time (days)
10 20 30 40 50 60
1 6.128 6.18; 6.13% 6.11% 6.035 6.015
2 6.13% 6.14% 6.125 6.12¢ 6.065 6.05%
3 6.21% 6.204* 6.203° 6.18% 6.19% 6.145
4 6.20; 6.345% 6.394 6.413 6.399* 6.40}
5 6.413, 6.405 6315 6.295 6.215 6.225
6 6.40, 6.40, 6.42, 6.42, 6.40, 6.40,
7 6.325 6.275, 6.278 6.245 6.165 5.964
8 6.45, 6.50, 6.42, 6.45, '6.39, 6.41,
9 6.43,, 6.52, 6.55, 6.50, 6.47, 6.42,
Mean+S.D. 6.31+0.12 6.31+0.14 6.30+0.14 6.29+0.14 6.25+0.15 6.22+0.18

Each value represents mean of triplicate.

Values in a row with different superscipt letters are significantly different (p<0.05).

Values in a column with different subscript numbers are significantly different (p<0.05).
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Table 3. Water activity of sausages in refrigerated storage at 4°C for a 60-day period

Water activity

Sample No. Storage time (days)
1 0.945 0.96 0.945% 09544« 0.96, 0.954*
2 0.96, 0.95, 0.96, 0.95, 0.96, 0.95,
3 0.95, 0.95,, 0.95, 0.95,, 0.95, 0.95,,
4 0.94, 0.95,, 0.94, 0.95, 0.95,, 0.95,
5 0.96 0.959 0.964* 0.969 0.95%% 0.96%*
6 0.96, 0.95,, 0.95, 0.96, 0.95,, 0.96,
7 0.95, . 0.95,, .95, 0.95, 0.95,, 0.95,,
8 0.94, 0.93, 0.94, 0.94, 0.94, 0.94,
9 0.96, 095, 0.95, 0.96, 095,, 0.96,
Mean +S.D. 0.95+0.01 0.95+0.01 0.95+0.01 0.95+0.01 0.95+0.01 0.95+0.01

Each value represents mean of triplicate.
Values in a row with different superscript letters are

significantly different (p<().05).

Values in a column with different subscript numbers are significantly different (p<0.05).
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Fig. 2. Changes in volatile basic nitrogen content of
sausages during refrigerated storages at 4°C for
60 days. Each point represents the mean of nine
samples. See Table 4.

Table 4. Volatile basic nitrogen content of sausages in refrigerated storage at 4°C for 60-day period

Volatile basic nitrogen content (mg%)

Sample No. Storage time (days)
10 20 30 40 50 60
1 4.194, 3.255¢ 6.24¢ 8.64 10.83%, 11044
2 4314, 4.954 6.424 9.419 10.45%, 11.83%
3 4.094 4.224 6.275 8.66% 10,974 11.06% 5
4 4.454, 4,794 6.325 6.47, 9.84% 11.33]
5 5.199 5.379¢ 6.284 7.615 13.62¢ 15.44¢
6 4.481, 5,475 6.774 8.22%, 9.26% 10.674
7 4.244, 5.70% 6.84¢ 7.715 8.48% 10115
8 4,441, 6.209 7.13¢ 8.675 9.88% 10.22¢
9 4.764 5.34] 5.94 8.195, 10035 5 14.99%
Mean+S.D. 4.46+ 0.35/ 525+ 0.55° 6.47+ 0374 8.17+ 0.87 10.41 + 1.48° 11.86+ 1.91

Each value represents mean of triplicate.

Values in a row with different superscript letters are significantly different (p<0.05).

Values in a column with different subscript numbers are significantly different (p<0.0%).
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Garout™: cold chain systemo] ©}&te] A}-9-Tjo}a}n]olo]
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Nitrogen(TVN)YS ZA%H A3 425 80Y E& 1408
ATHA A8 AFF7 HnR(10/em)o] =28HH TVN
gtel 18 mgN%2 sl& Ago|don, #sXoz Rzt
A wol = 24 mgN% 2 YEhdTh T B 8.
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59 M7z Qg 9ud B Axr dA" AeE F
25k

P Jp

5) Thiobarbituric acid(TBA) valuesg] # 3}

AAA ABE 4°C3~5C)) ARsAAM 10Y HH o
2 TBAZS &A% A3 Table 5 ¢ Fig. 37} . o
dE oz kel AlsieE 1L B¥3 2t aslE
29 malonaldehyde¥2 =7 3gtt. Malonaldehyde:
TBAS A &3] 530~538 nmol|A] Hoie] EHEE 2t
Mol 2L P4t wekd TBAgLE Ao 4
FHEE BT d7f TBAge] 1.00]14Y W=
A7 S48 dehte Aoz Hojgoh® B A
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Fig. 3. Changes in thiobarbituric acid values of sausages

during refrigerated storage at 4°C for 60 days.
Each point represents the mean of nine samples.
See Table 5.

ol TBAZHE AA7I17te) Zapgto] whet fof3kA F7}
&t Aol om(p<0.05), o]H T AL Be A7AE
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ALARAE YZG~7°C) AGsEA 3595 #&d 2
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Table 5. Thiobarbituric acid values of sausages in refrigerated storage at 4°C for a 60-day period

Thiobarbituric acid value (mg malonaldehyde/kg)

Sample No. Storage time (days)
10 20 30 40 50 60

1 0.105, 0.143, 0.13% 0.14% 0.142 0.24%
2 0.114 0.145, 0.16% 0.17% 0.17% 0.285
3 0.103, 0.10% 0.074 0.20% 0.21% 0.23;
4 0.144 0.174 0.20] 0.27% 0.25% 0.43%
5 0175 0.20%¢ 0.22¢ 0.319 0.315 0.335
6 0.09 0.154, 0.152 0.16", 0.20% 0.395
7 0.14} 0.134 0.13} 0.126° 0.125 0.185
8 0.155 0.214 0.214 0.27; 0.47, 0.509
9 0.115 0.134 0.14% 0.14% 0.148 0.175

Mean+S.D. 0.12+ 0.03° 0.15+ 0.04° 0.16 + 0.05° 0.20+ 0.06° 0.23+0.11° 030+ 0.11°

Each value represents mean of triplicate.

Values in a row with different superscript letters are significantly different (p<0.05).

Values in a column with different subscript numbers are significantly different (p<0.05).
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e ot WARS T D Tyl TPV WE  wAlnsl 2404 dREEd 220 AN, 97

25T meh TBAZo] ¥sig =
Aoz wolnl, 53 UAEel A 29 2Hgitel o7}

F dge AMEE

Fo 2AAE £°C3~5Cpll A EHstEA v YEHH
2 9rlE 95t 10d 2t e R iE s digE e

UFdl A & & Qe vhel o] A FAME EX 3 < 233 A79= & gk
z) v Ak (polyunsaturated fatty acids)®] 4= uwhe} Abu)
(rancidity)?] A&7t 08 Aoz Z2&HAT. Yo A7 F 1) Y k4|77 4=(standard plate count)e) ¥ 5}
Wu 9% &g ] £AR e 2z FolA Exs) B SR E ALEEE AR AR duAETE
Table 6. Standard plate counts for sausages in refrigerated storage at 4 °C for a 60-day period
Standard plate counts (CFU/g)
Sample No. Storage time (days)
10 20 30 40 50 60
1 2.4 X 1025 2.9 x 10%%, 9.5 x 1024 8.7 x 1023 9.7 X 1024 2.8 x 102°
3 32x 10%%,, 44 x 10748 2.6 x 1074 4.1 x 1039* 38 x 10%4% 6.1 x 10%¢
3 7.7 % 1074, 82 x 1074, 32 x 1038 3.7 x 1038, 4.6 x 105, 1.2 x 10¢°
4 1.4 x 1038 1.2 x 1038 1.7 x 10%¢, 18 x 10°%, 6.2x 10°8, 1.4 x 1047
5 72, 74 % 107, 1.6 % 10°,, 32x 10%, 28 x 10%,; 29 x 103
6 3.1 x 1024, 52 1025, 21 x 1038, 4.1 x 108 1.7 x 10*} 2.2 X 1047
7 6.4 X 1075, 7.8 x 102, 1.9 % 10%,, 22x 103, 3.7 x 104, 10* ~ 10°
] 8.7 x 102} 5.4 % 1029, 1.0 x 1039 9.9 x 1029, 1.8 x 1044 4.8 % 10*°
9 1.6 X 1025 2.2 % 1025 2.5 % 1023 6.4 X 1024 1.2 x 1034 33 x 10¢°
Mean = S.D. 5.1 % 10%€ 5.9 x 10*° 1.4 x 102° 23 % 108° 9.7 x 10%¢ 2.1 x 10#°

Each value represents mean of triplicate.

Values in a row with different superscript letters are significantly different (p<0.05).

Values in a column with different subscript numbers are significantly different (p<0.05).
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Fig. 4. Bacterial growth in sausages during refrigerated
storage at 4°C for 60 days. Each point represents
the mean of nine samples. See Table 6.
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Table 7. Coliform populations of sausages in refrigerated storage at 4°C for a 60-day period

Coliform populations

Sample No.

Storage time (days)

10 20

30

40 50 60

8 —

9 —

Not detected.
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Table 8. Texture profile values of sausages in refrigerated storage at 4°C for a 60-day period

Texture profile values

Textural Sample -
characteristics NoI.’ Storage time (days)
10 20 30 40 50 60
1 0.9985% 0.9815* 0.9983* 1.035° 095924 09385,
2 0.98257 0.9764%< 1.0195 0.9412¢ 0.9809:b. 0921
3 1.045% 1.144] 1.1317 0.966° 0.9785¢ 10285
4 0.954, 0.972, 0.971, 0.932 1.002 0.968, 5 4
5 1177} 1.1182% 1.1529% 1.006 1.004¢ 1.0384*
Springiness 6 1.020%, 0.963% 0.993% 1171 0.980* 1.069%
7 0.988, 5 0.993, 0.989, 0.970 0.959 0.956,3,4
8 1.145, 1.109, 1.151, 1316 0.954 0.979; 534
9 0.9853, 0.984; 0.9855 0.984° 0.971° 0.9425 5,
Mean+S.D. 103396 1.0299:b¢ 1.0420 1.047 0.976 0.982°
+ 0.080 + 0.083 + 0.090 + 0.202 + 0.033 + 0.065
1 0.5215 0.5195 0.515% 0.525° 0.496% , 0.5257
2 0.4939%, 0.4865 0.49420 0.470° 0.4914% 0.506
3 0.475% 0.458; 0.469%* 0.504° 0.475%, 0.515]
4 0.5127, 0.508%, 0.5054% 0.510° 0.493%, 0.5034*
5 0.516,, 0.514, 0.514, 0.571 0.477,, 0.458,
Cohesiveness 6 0.5014%, 0.4999% 0.497% 0.5100% 0.5195 0.5095*
7 0.5033, 0.5047, 0.5027, 0.483° 0.4715 0.4504
8 0.486, 5 0.464,, 0.477, 0.512 0.480,, 0.500,
9 0.4785¢ 0.4665 , 0.474; 0.513% 0.509%, 0.515%
Mean4S.D. 0.498 0.489 0.494 0.511 0.490 0.498
+0.018 +0.024 +0.017 +0.104 +0.029 +0.029
1 1.9005 1.8965 1909, 2.966% 2.890% 2.925%
2 2,521 2.549], 2.546 2.478; 2,046, 2.0144
3 3.2265 3.255; 3.248; 2,224, 2.3625 2.622%
4 1.447¢ 1.482¢ 1.4407% 1.886% 2.336, 2.016%*
5 3.058; 2.8395 2,954, 1.0485 1.8355 1.950%
Chewiness 6 1.557, 1.563 1.585%5 2.9299 19924, 2.628]
7 2.0025 1.723%¢ 2.002; 1.588¢ 1.653% 1.9585
8 3.8231 3.768° 3.743¢ 2.0985, 3.099% 27338
9 1.605 1.5442 1.603% 5 1.314%¢ 1.285%¢ 1.0675
Mean+S.D. 2.384 2.346 2.350 2.059 2.201 2212
+0.817 +0.829 +0.822 +0.656 +0.561 +0.590

Each value represents mean of triplicate.
Values in a row with different superscript letters are significantly different (p<0.05).
Values in a column with different subscript numbers are significantly different (p<0.05).
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Table 8. Continued

Texture profile values

Textural Sample

characteristics No. Storage time (days)
10 20 30 40 50 60
1 1.937, 1.952; 1.932; 2.873% 3.011¢* 3.121%
2 25254 2.5265 2.5135 2.542; 2.0895, 2.182%,5
3 2.9305 2.8805 2,968 2.3025 2.4163ﬁ 2.5495,
4 1.3755 1.462 1.4805 1.896% 23275, 241935,
5 2.5497 2.4612* 2.5645 1.042¢ 2.1558% 1.89155,
Gumminess 6 1.575% 1.599% 1596 2.5045 2.036% 2.4485
7 2.017% 1.904; 2033 1.641% 1.725% 2.049%
8 3.2507 3.203] 3.2514 2,134 3.243] 27928
9 1.6315 1.6385 1.6185 1.4398 1.323% 1.1304
Mean + S.D. 2.199 2.175 2.223 2.042 2.258 2.296
+0.640 +0.610 +0.629 +0.574 +0.582 +0.583
1 - 0.009] - 0.026%* - 0.015%% - 0.011] -~ 0.035% - 0,018
2 - 0.013, - 0.019, - 0.016,, ~ 0.015,, -0020,,;, - 0033
3 - 0013, 0.012, - 0.006,, -0.027,,; - 0010, - 0.015
4 - 0.009, - 0.010, - 0.010,, - 0.011, -0022,,; - 0010
5 - 0.0095 - 0.007%¢ - 0.007%% - 0.005% 0.000] - 0.012¢
Adhesiveness 6 - 0.0305 - 0.0315 - 0.0345 - 00125, - 0.0285% - 0.015%»
7 - 0.007} - 0.006 - 0.0065 - 0.0374 - 0.0107, - 0.032°
8 - 0.006] - 0.0025 - 00065, - 0.0057 - 001244 - 0.025b
9 - 0.029%* - 0.0234* - 0.0234% - 0.034%, - 0.0185,; - 0.033¢
wsn O s eon omr e
1 5.953; 6.0653 5.478% 3.7715 3.803; 3.9315,
2 51925 4.9415 5.0703, 5.417, 4.2574 4325}
3 6.4871 6.2205 6.3215 5.0905 4.567, 4.950%¢
4 4.1785, 4.1584% 3.718%% 2.927¢ 3.05554 2813456
5 4.9895, 4.8493% 4.986, 4.445% 4.5424 2.796%¢
Hardness 6 4.8225, 49154 3.9192 3.204 3.208; 3.152%5
7 4.548} 39575« 4.041% 3.9555« 3.6645¢ 3.3964,
8 6.8067 6.781] 6.8207 6.488 5.589% 41715
9 3.3085 3.399% 3.414¢ 2.806% 2.6005¢ 23315
. . " b " .
MemssD T LM aiim sis oo sgms

Each value represents mean of triplicate.
Values in a row with different superscript letters are significantly different (p<0.05).
Values in a column with different subscript numbers are significantly different (p<0.05).
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Fig. 5. Changes in texture profile values of sausages
during refrigerated storage at 4°C for 60 days.
Each point represents the mean of nine samples.
See Table 8.
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Fig. 6. Changes in Hunter color values of sausages during
refrigerated storage at 4°C for 60 days; upper,
internal color; lower, external color. Each point

represents the mean of nine samples. See Table 9.
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Table 9-1. Hunter color values of sausages in refrigerated storage at 4°C for a 60-day period; internal color

Hunter color values

Hunter color

parameter Sample No. Storage time (days)
10 20 30 40 50 60
1 50.27% 50.215¢ 50.24 48.965 48.97% 46.04
2 51.50% 51.44, 51.38% 50.94% 47.805% 44.895
3 55.33% 54925 53.80% 47.28 45.08¢ 42,47
4 49.33¢ 49.45%, 49.305 49.038 47.61 46.974
5 49.33% 49.275 49.305 49,285 49,29 46.99%
L 6 51.115 51.03,5 51.045 49.54% 48.02; 45.23¢
7 57.77% 57.72% 57.74] 57.25% 51.69; 48.534
8 56.90; 56.825 56.865 56.15% 52.37; 49.414
9 56.98; 56.92%, 56.935 56.413 52.28; 49.344
Mean+S.D. 53.01° 52.92* 52.95° 51.85° 49.23° 46.65°
+ 332 + 3.27 + 331 + 377 + 239 + 2.19
1 11.54; 11.46%° 11.374¢ 11.36%< 11.24] 11.234
2 10.57% 10.495* 10.435* 10.234¢ 9.985 9.674
3 12.054 11.975 11.88] 11.328 10.58; 10.37;
4 10.955 10.874* 10.785* 10.334 9.62; 9.447,
5 9.61% 9.532% 9.443% 9.31%¢ 9.16%4 9.194
a 6 11.075 10.995 10.90; 10.99; 10.65% 10.36;
7 10.33% 10.25%% 10.162% 10.25%* 10.114 10.08%
8 9.823 9.73¢ 9.654* 9.672* 9.495% 9425,
9 10.14¢ 10.06%* 9.97¢ 9.94% 9.62; 9.575
Mean+S.D. 11.68° 11.60° 11.56° 11.32% 11.00* 10.87
+ 0.77 + 0.78 + 0.77 + 0.70 + 0.66 + 0.61
1 12.28] 12.229+ 12.30 12,065 11,705 11.29¢
2 10.954 11.055 10.362 10.127 9.764 9.644
3 9.96; 9.73% 9.355 9.114 9.11¢ 9.063
4 11.803 5 11.25% 11.87% 11.612% 10.56, 10.115
5 11.595 11.615 11.615 11.37% 11.115 11.035
b 6 11.98; 11.96; 11.97; 11735 11.86%, 11.725
7 12.37] 12.36] 12.36] 12.12¢ 12.09% 12.095
8 12.291 1227, 12.28; 12.045, 11.957, 11.93;
9 11.965 11.94; 11.40% 11.70% 11.135 11135
Mean+S.D 11.68° 11.60° 11.56° 11.32* 11.00° 10.87
+ 0.72 +0.75 + 0.99 + 0.99 + 1.02 + 1.04

Each value represents mean of triplicate.

Values in a row with different superscript letters are significantly different (p<0.05).
Values in a column with different subscript numbers are significantly different (p<0.05).
Hunter color values, L=lightness (O=black, 100=white), a=red/green (+=red, - =green), b=yellow/blue (+=yellow, - =blue).
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Table 9-2. Hunter color values of sausages in refrigerated storage at 4°C for a 60-day period; external color

Hunter color values

Hunter color

parameter Sample No. Storage time (days)

10 20 30 40 50 60

1 3748534 37.46; 37.465 37.45, 37.35, 37.34;

2 35.63;, 35.63, 35.61, 35.59, 35.22, 35.22,

3 384755 38.47, 38.47, 38.45, 38.45, 38.21,

4 36.63%3,4 3658 36.59¢ 36.53% 36.542 36.358

5 35.985,, 35.765 35.807 35.66, 35.645 34.29%

L 6 32.59, 37.57; 37.57 37.55, 37.0156 36.98;
7 40.627 ,, 40.372+ 40.424* 40.279%< 39.935¢ 39.728

8 42.98, 43.02, 43,05, 43.00, 4252, 4251,

9 4172, 41.665 41.67; 41.615* 41.528* 41.394

MensSD NG i ans aae sem O

1 11.53 11.557 11.53% 11.52; 11.262+ 11.042

2 13.33, 13.19, 1333, 13.13, 13.11, 13.13,

3 11.99¢ 11.9622 11.99 11.942% 11.845% 11.79%

4 12.565 12.51, 12.56, 12.47, 12.45,, 12.41,
5 12,13, 12.114 12.13, 12.02, 11.91,, 12,04,

a 6 1428 14.262* 142194 142394 14.169% 14.12¢
7 13.665 13.545 12.70% 12.919¢ 12.47%% 12.14;

8 13.30, 13.10, 13.30, 13.06,, 12.71, 12.96,

9 12.97, 12.81, 12.97, 12.89, 12.68, 12,61,

Mean-+S.D. 12.86 12.78 12.74 12.68 12.51 12.47

+ 0.86 + 0.82 + 081 +0.78 + 0.84 + 0.86

1 15.695 15.68;, 15.685 15.674 11.37% 11.24%

2 15.84; 15.71, 15.75, 15.71, 15.72, 15.54,

3 14.63 14.56%* 14.574 14,539t 14.265* 1417,

4 14.265 14.202* 14.202* 14.168* 14094+ 14.07%

5 13.92 13.875 13.86 13.907 13.65 13.23%

b 6 15.97; 15.945 15.965 15.955 15.582+ 15.204
7 1778 17.46%+ 17.565*° 17.44% 17.06% 17.075

8 19.21, 19.21, 19.19, 19.11, 19.00, 19.01,

9 19.26, 19.18, 19.20, 19.15, 19.07, 19.27,

Mean +S.D. 16.28 16.20 16.21 16.18 15.53 15.42

+196 + 195 + 1.94 +193 + 247 + 2,58

Each value represents mean of triplicate.

Values in a row with different superscript letters are significantly different (p<0.05).

Values in a column with different subscript numbers are significantly different (p<0.05).

Hunter color values, L=lightness (O=black, 100=white), a=red/green (+=red, ~=green), b=yellow/blue (+=yellow, — =blue).
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Table 10. Sensory profile values of sausages in refrigerated storage at 4°C for a 60-day period

Sensory profile values

Sensory

characteristics Sample No. Storage time (days)
10 20 30 40 50 60

1 6.50" 6.275 5.505 5.33 4335 417

2 6.83° 6.339% 6.175¢ 567 4.67%, 4.50¢

3 7.00° 6.83] 6.17% 5.67 5.004 4.67

4 6.87° 6.33%, 6.675, 5.50 4.83, 433

5 7.00° 6834 6.33% 5.67 4674, 433

Flavor 6 6.67° 6.337, 5.6754 5.336¢ 4.8354 4.33¢
7 7.00" 6.331, 5.6755 5.33 4.671, 4.50°

8 7.00° 6.83] 6.17% 567 4.834, 4.67¢

9 6.50° 6.003% 5.675% 5.33° 4334 417

Mean£SD. 6684042  644+050° 589054  550+050° 4691047 441050

1 7.00} 6.50% 6.00%% 5.33° 4.50¢ 4.334

2 7.005 6.674* 6.17% 5.50° 4.50¢ 4334

3 6.505 6331, 5.834% 5330 4.50° 3.83¢

4 7.00% 6.67%* 6.17%, 5.50° 4.50¢ 4.33¢

5 7.001 6.67) 6.17% 5.50° 4.50¢ 4.00°

Taste 6 6.67%, 6.174% 56745, 533 433 433
7 6.671, 6.17¢% 5.83%,, 517 4,334 417

8 6.335 5.839* 5.675¢ 517 4.674 4.334

9 7.001 6.509* 6.00%% 5.33° 4.504 433

Mean+SD.  680+041° 639053  594+041°  535+048°  4.48+050°  4.22+0.66

1 7.00] 6.50a 6.00%%, 5.50° 4,504 4.33¢

2 6.831, 6.50° 6.17% 5.50¢ 4.50¢ 433

3 6.175 6.00°4 5.50%% 5.17 4.33 4.33d

4 6.333, 617 5505, 517 4.50° 4.33°

5 6.50% 23 6.33° 6.174 5.50 46T 4.50°

Texture 6 6.333, 6.33° 5.83%%., 533 4.67 433
7 6.33%, 6.33° 5.83%%., 533 4.50° 417

8 6.175 6.00° 5.334 517 4.33° 4.00°

9 6.837, 6.502 6.00%% 5.50° 4.50¢ 4.33¢

Mean +S.D. 6.50-+0.50" 6.3010.46" 5.8110.48 5.35+0.48 4.50+0.50° 4.30+0.50

Each value represents mean of triplicate.

Values in a row with different superscript letters are significantly different (p<0.05).

Values in a column with different subscript numbers are significantly different (p<0.05).

Flavor (detectable off-flavor), taste, texture, and overall acceptability rated on a 7-point scale where 1=extremely strong, very
bad, very bad, and not acceptable and 7=not detected, very good, very good and extremely acceptable, respectively.
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Table 10. Continued

—— 10 days’ storage
T 20 days’ storage
""" 30 days’ storage
—*— 40 days’ storage
—x— 50 days’ storage
——-' 60 days’ storage

Overall acceptability

Fig. 7. QDA (quantitative descriptive analysis) profiles in
sensory evaluation of sausages during refrigerated
storage at 4°C for 60 days. Each peint represents
the mean of nine samples. See Table 10.

Sensory profile values

Sensory Samole N St K 4
ample 0.
characteristics P orage time (days)
10 20 30 40 50 60
1 6.503 6.175 6.171, 5.50%,, 4.67 4.00¢
2 7.007 6.501 5.67% 5.005 4504 4174
3 6.505 6.175 6.177, 5.50%, 467 4.00¢
4 7.004 6.507, 5.67% 5.175, 4.50° 417
Overall 5 7.009 6.679% 6.33% 5174, 4504 4.174
acceptability 6 7.001 6.834% 6.33%¢ 5.83] 4.33¢ 4.00¢
7 7.001 6.83%° 6.330¢ 5.839 4.33 4.004
8 6.50% 6.175 6.004% 5.50%,, 4.67° 4.00¢
9 6.505 6.179* 5.83b¢ 5.330,5 4.504 4.00¢
Mean + S.D. 678+ 042" 644+050° 607+£051° 548+050¢ 4.52+0.50° 4.06= 0.50/

Each value represents mean of triplicate.

Values in a row with different superscript letters are significantly different (p<0.05).

Values in a column with different subscript numbers are significantly different (p<0.05).

Flavor (detectable off-flavor), taste, texture, and overall acceptability rated on a 7-point scale where 1 =extremely strong,

very bad, very bad, and not acceptable and 7 = not detected, very good, very good and extremely acceptable, respectively.
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