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Effects of Preservative Containing Chitosan on the Shelf Life of Pork Patty
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Dept. of Food Service & Technology, Catholic University of Daegu, Gyeongbuk 712-702, Korea

ABSTRACT The quality characteristics of pork patty prepared with chitosan containing preservatives during storage
at 4°C were investigated to improve its functional property and shelf life using food preservatives of natural origin
(P 1; 0.1% chitosan, 2.5% citric acid, 100 ppm grapefruit seed extract, 0.2% adipic acid, 0.1% Cinnamomum extract,
D.W. 97.09% and PII; 0.1% chitosan, 2.5% citric acid, 100 ppm grapefruit seed extract, 0.2% adipic acid, 0.1%
Lysimachia christinae Hance extract, D.W. 97.09%). The sensory qualities (taste, appearance, texture and overall accept-
ability) of patties preserved with P [ (1, 3 and 5%) and PII (1, 3 and 5%) were also investigated. The taste and overall
acceptability of patties prepared with 1% P 1 and 1% P Il were higher than those of the control. The DPPH radical
scavenging activities of the control, 1% P [ and 1% P Il treated patties were 13.54%, 21.78% and 14.07%, respectively.
The total aerobes and coliform count of patties preserved with 1% P I were 10* CFU/g and 10* CFU/g, respectively, after
10 days storage at 4°C. Cooking loss from 1% P [ and 1% PII treated patties was lower than that of from the control.
Water holding capacity was the highest for 1% P I (65.84%), followed by 1% P I and then the control. The shelf
life of patties prepared with 1% P 1 and 1% PI was extended by about 5 days relative to the control at 4°C.
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Table 1. Formula of the control and experimental patties (%)

Con PI-1 PI-2 PI-3 PI-1 PI-2 PII-3

Pork-meat 73 73 73 73 73 73 73

Pork-fat 20 20 20 20 20 20 20
Salt 2 2 2 2 2 2 2
Water 5 4 2 0 4 2 0

Preservative 0 1 3 5 1 3 5

P 1: 0.1% chitosan+2.5% citric acid+100 ppm grapefruit seed
extract+0.2% adipic acid+0.1% Cinnamomum extract+D.W.
97.09%.

PI: 0.1% chitosan+2.5% citric acid+100 ppm grapefruit seed
extract+0.2% adipic acid+0.1% Lysimachia christinae Hance ex-
tract+D.W. 97.09%.
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Table 2. Sensory evaluation of patties with different concentrations of preservatives (P 1, P1II)
Con" PIl-1 PI-2 PI-3 PIl-1 PI-2 PI-3
Taste 3.45£0.69™ 345083  3.25+0.72°  3.05£0.69"  3.65£0.67°  3.50£061®  3.25+0.85®
Color 3.75£0.85"  3.65£1.15®  3.45£1.05°  2.95£0.94"  3.75+085"  3.70£0.80°  3.50+0.83"
Flavor 3.20+0.41° 3.30+0.73* 3.25+0.64" 3.05+0.76" 3.35£0.67*  3.15+0.81° 3.35+0.75%
Appearance 3.50+0.61° 3.45+1.00* 3.40+0.75% 3.35+0.75% 3.45+0.76"  3.20+0.62° 3.55+1.00*
Texture 3.35£0.59°  3.55£0.83'  3.8540.75°  3.40£1.05°  3.75£0.79°  3.65+0.75°  3.30+0.73°
Overall acceptability — 3.45+0.37° 3.65+0.67"  3.45+0.60° 3.40+0.50" 3.95+0.39"  3.65+0.59®  3.30+0.57°
DAll abbreviations are the same as Table 1.
2)Sensory score: 5, very good; 4, good; 3, moderate; 2, poor; 1, very poor.
“®Means with different superscripts within a row indicate significant differences (P<0.05).
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Table 3. Changes in pH, titratable acidity, total and coliform bacteria of patties with different preservatives (P [ -1, P1-1) during
storage for 25 days at 4°C

Storage time (days) Control" PI-1 PI-1

0 5.87+0.025 6.13+0.105° 6.23+0.03%

5 5.96+0.09<° 5.82+0.014° 5.84+0.014°

q 10 5.77+0.024° 5.89+0.01"° 6.01+0.045

p 15 5.88+0.015 6.16+0.015¢ 6.08+0.01°*

20 6.21+0.01%° 6.28+0.01¢° 6.02+0.02B¢°

25 6.06+0.012° 5.87+0.014° 6.06+0.01°P*
0 0.05+0.0014° 0.05+0.0024° 0.05+0.0034°

5 0.07+0.002°* 0.08+0.003° 0.08+0.001¢*

TA 10 0.07+0.001% 0.08+0.001<° 0.07+0.00252

15 0.07+0.001% 0.08+0.001¢* 0.08+0.001¢*

20 0.06+0.00152 0.07+0.00152 0.07+0.00152

25 0.06+0.001¢* 0.07+0.00152 0.07+0.00152

0 3.44+0.032° 2.79+0.18"* 3.38+0.07"°

5 3.71+0.225° 3.1340.13% 3.43+0.05%%

Total bacteria 10 5.86+0.22%¢ 4.98+0.03 5.30+0.145°
(log No. CFU/g) 15 5.9340.02°"* 5.04+0.04“ 5.45£0.02°
20 6.00+0.01¢P° 5.02+0.02¢* 5.25+0.055°

25 6.16+0.07™° 5.08+0.07* 5.20+0.095

0 1.48+0.014° 1.36:+0.06™ 1.46+0.01*°

5 2.77+0.375 1.40+0.10% 1.89+0.115°

Coliform bacteria 10 4.36+0.10 2.98+0.025 3.77+0.07<°
(log No. CFU/g) 15 4.89+0.38™° 3.97+0.01¢ 4.07+0.06™
20 5.10+0.01° 4.68+0.07" 4.61+0.13%

25 5.16+0.15> 4.67+0.07™ 4.72+0.02%

DAl abbreviations are the same as Fig. 1.
Means with different superscripts within a row (a-c) and a column (A-E) indicate significant differences (P<0.05).
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Table 4. Changes in cooking loss, water holding capacity and VBN of patties with different preservatives (P [ -1, PII-1) during

storage for 25 days at 4°C

uh}eg -

oZi
rlo

=
=-

Storage time (days) Control" PIl-1 PI-1

0 33.2840.50"° 25.05+0.02P* 30.56+0.68°

5 31.3140.36° 24.38+0.09"* 29.46+0.335¢°

Cooking loss (%) 10 31.87+0.67<° 21.07+0.65% 30.49+1.47%°
ooking foss (7o 15 31.1540.47% 21.93+0.40 28.04+1.175
20 29.7340.05%¢ 19.30+0.30"° 26.85+0.98%°

25 26.94+0.85"° 19.86+0.77" 24.73+0.52%°

0 58.17+0.25" 65.84+0.78¢ 61.55+0.20%

5 62.20+0.72% 72.60+0.05 69.85+0.18%°

10 56.09+0.714¢ 67.15+0.16 59.524+0.31°°

0

WHC (%) 15 57.17+0.12482 66.67+0.155¢ 61.16+0.215°
20 58.35+0.645" 74.23+0.11°¢ 66.46+0.03°

25 61.93+1.04° 77.86+0.445 67.33+0.38™°

0 18.9120.70"° 9.80+0.014° 11.21£0.01%°

5 19.6140.015¢ 16.25+0.565° 15.41+0.01%

10 25.21+0.01<° 18.214+0.01¢ 17.51+0.02¢

0,

VBN (mg%) 15 25.21+0.01<° 21.01+0.01° 20.31+0.01"
20 26.61+0.01°° 23.81+0.02%° 21.0140.02°*

25 35.0240.01% 23.81+0.01%° 22.4140.01%

YAll abbreviations are the same as Fig. 1.

Means with different superscripts within a row (a-c) and a column (A-E) indicate significant difference (P<0.05).
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Table 5. Changes in color (L, a, b) of patties with different preservatives (P [ -1, PI-1) during storage for 25 days at 4°C

Storage time (days) Control" PI-1 PII-1
0 57.22+.0974° 54.07+0.584¢ 58.81+0.89
5 59.66+0.955¢° 58.91+0.54"° 54.39+0.314°
L 10 58.69+.0815° 54.1940.674° 57.59+0.995°
15 62.58+0.92°¢ 59.43+0.24™ 60.76+0.95"°
20 59.28+0.925¢0 57.56+0.83* 58.96+0.63"
25 60.15+0.21<° 56.07+0.975 59.77+0.62¢P°
0 9.99+0.33F 9.50+0.89% 8.36+0.75™
5 5.54+0.11°° 3.89+0.34P° 6.24+0.28°
. 10 4.08+0.20°° 2.76+0.14% 3.71£0.355°
15 2.2940.8252 3.05+0.24% 3.04+0.60"°
20 1.55+0.19"° 1.64+0.535 2.66:£0.221°
25 1.38+0.14"° 0.87+0.43" 2.57+0.18"°
0 7.77+0.234° 6.77+0.80" 7.62+0.065°
5 7.32+0.294° 7.1541.35482 6.55+0.354°
b 10 8.93+0.285° 8.15+0.425¢® 7.35+0.985¢
15 9.05+0.115° 7.40+0.93482 8.63+0.25°
20 9.29+0.975 8.93+0.22¢P2 9.10+0.69P*
25 10.79+0.73<° 9.56+0.88"" 9.54+0.14"*

DAll abbreviations are the same as Fig. 1.

Means with different superscripts within a row (a-c) and a column (A-E) indicate significant differences (P<0.05).
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patty®] ¥ HAF A7, B FHA 715Ee] A9 PI-1
AT, PI-1 A= 77E 2R fo9om £2 ghs
vel itk DPPH &HdZ 2A4 %S &, 1% P1-1 A
g, 1% PO -1 A2 77F 2+7}F 13.54%, 21.78%, 14.07%
2 PI-1 A7 xR fFoH oz vt S
= A% 1094 P1-1 AHel++& 10* CFU/go.2 11
o} ¢F 1 log cycle W3koem, vt A% 1094 P11
-1 A8 7-7} 2.98 log CFU/go. &2 74 wgkon thg&
PO-1 Mg wdvh. 71 & PI1-1 HE+9 PI-1
A F7F 2T R Woka, A7) ko] AR EGF fo
Ao 2 radhs S eI 582 P1-1 A
T7F 65.84% % 7Hd w%kom, 477 FeF 2T R
T2 ws AT A AV dAas gx2T 5
AA, REA A5 1097714 712489 A A] o]}
2 Yehwth L 32 A37I3E 5 B2 WeleE YEhgA|
AL a g A 5AANE FA3] Folxom, b jh
A7 e AAE Fohee A
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