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ABSTRACT

This study was carried out to evaluate the quality characteristics of the spicy fermented pork with
traditional seasonings. The samples, outside muscle of pork ham, were cut to cube (7x10x2 cm®) and five
traditional seasonings such as soy sauce (T1), Kimchi sauce (T2), pickled shrimps sauce (T3), onion sauce
(T4) were seasoned by the proportions of meat to seasonings (1:1), respectively. The seasoned samples
were fermented at 1+1C for 10 days. And then, the spicy fermented meat was atmosphere packaged and
stored at 1+1°C for up to 28 days. The pH level of fermented pork has been decreased at the end of the
storage compared to the early storage days. The pH level of T3 was higher than that of other treatments
during the whole storage days. The salinity and saccharinity of treatments were increased during the
storage periods in T1, T3 and T4. TBARS in all treatments was significantly high at the later days of the
storage compared to the early days of the storage. VBN was increased until the 21 days of storage and
decreased rapidly since then. There were no significant differences in WHC among the all treatments. The
shear force was increased with storage in all treatments group. The L* values of surface meat showed a
tendency of increasing value along the storage days and the a*, b* values showed a tendency of
decreasing value. The number of total bacteria and lactic acid bacteria were tended to increase during
storage, while E. coli was decreased as storage period extended. In the results of sensory evaluation, T1
had the highest score in overall acceptability.

(Key words : Quality characteristics, Traditional seasonings, Fermented pork)
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Table 1. Formula of Korean fraditional seasoned sauce containing soy sauce, Kimchi,
shrimps and onion
Ingredients 1 . T2 . B . T
(Soy sauce base) (Kimchi base)  (Pickled shrimps base) (Onion base)
Pickled shrimp 2.5 12
Garlic 10 11 15
Corn Syrup 27 33 30 28
Ginger 1 3
Red pepper 1 2
Green onion 9.5
Sesame 0.5
Sesame oil 0.5
Red pepper (p) 1 0.5
Water 14.5 5.5 315 6.2
Onion 10 13 20
Salt 2 2.8
Vinegar 2
Radish 5 3
Ethyl alcohol 3 2
Pineapple 10 10 10
Kimchi 30
Soy sauce 21
Total 100 100 100 100
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Table 2. Changes of pH of spicy fermented pork with atmosphere packaging during storage

at 1+1°C

Storage (days)

Treatments"

1 7 14 21 28
Tl 545 + 0.04% 518 + 0.04™ 558 + 0.05™ 549 + 0.02®  5.03 + 0.02%
T 543 + 0.03% 536 + 002 530 + 0.01% 540 + 0.03™ 479 + 0.02™
T3 559 + 0.05° 545 + 0.02*® 559 + 0.03™ 555 + 0.01™ 535 + 0.03"
T4 519 + 0.06 526 + 001 516 = 0.01° 545 + 0.03“  5.08 + 0.02™

" Treatments are the same as described in Table 1.

AP Means + SD in the same column with different superscripts differ significantly (p<0.05).
*4 Means + SD in the same row with different superscripts differ significantly (p<0.05).

— 816 —



Jin et al. ;

Quality Characteristics of Spicy Fermented Pork with Atmosphere Packaging

Table 3. Changes of salinity (%) and saccharinity (%) of spicy fermented pork with atmo-
sphere packaging during storage at 1+1°C

Treat- Storage (days)
ments" 1 7 14 21 28
Tl 146 + 001° 143 + 0.14*® 123 £ 0.00° 143 + 006™  1.70 + 0.10™
T2 151 015 143 £ 007*® 168 = 0.07** 171 £ 0.01™ 143 + 0.07™
Salinity A o - A
T3 159 + 0.13*  1.63 + 0.08"* 129 + 0.08 126 + 0.08 1.67 + 0.14™
T4 139 +0.19° 127 = 015" 149 + 0.12°° 143 + 007"  1.67 + 0.07*
T1 1342 + 1.22°% 1473 = 241" 11.04 + 0.04 13.87 + 051" 1624 + 042
Saccha T2 1428 + 0.77*% 1594 + 2.15*%  15.13 £ 1.39* 1549 + 0.81*  13.90 = 1.37°
-rinity T3 1549 + 195" 1633 + 0.65* 12.09 = 1.18°® 1135 + 0.65 15.52 + 0.72*
T4 1224 + 0.05% 1226 + 2.18%° 1449 + 1.94°%® 14.69 + 0.13*" 15.93 + 0.06™

) Treatments are the same as described in Table 1.

A€ Means + SD in the same column with different superscripts differ significantly (p<0.05).
*¢ Means + SD in the same row with different superscripts differ significantly (p<0.05).
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Table 4. Changes of TBARS (mg malonaldehyde/kg) of spicy fermented pork with atmosphere
packaging during storage at 1+1°C

Treatments"

Storage (days)

1 7 14 21 28
Tl 0.55 = 0.10"  0.82 + 0.17**  0.62 + 0.01™  0.66 + 0.03*® 0.82 + 0.02™
T2 040 + 0.05™ 061 + 0.03™ 056 + 0.07™  0.67 + 0.05™ 057 = 0.04<
T3 0.67 £ 009" 090 + 0.11"* 062 + 0.07™ 048 £ 0.10°  0.63 + 0.06™
T4 0.53 £ 002" 098 + 0.07°® 123 + 031 089 + 0.08° 1.04 + 0.04*®

" Treatments are the same as described in Table 1.
A€ Means + SD in the same column with different superscripts differ significantly (p<0.05).
"¢ Means + SD in the same row with different superscripts differ significantly (p<0.05).
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Table 5. Changes of VBN (mg%) of spicy fermented pork with atmosphere packaging during

storage at 1+1°C

Storage (days)

Treatments"
1 7 14 21 28
T1 57.61 + 530 7819 + 541" 6931 + 546™ 160.81 = 95.05° 92.01 + 0.03"
T2 38.61 + 9.86™ 57.65 £ 516  63.13 = 0.72% 7392 £ 0.69° 64.57 + 0.37™
T3 42,05 + 524%™ 5665 + 3.61% 6298 + 0.87%  89.00 + 20.90" 5521 + 0.18
T4 39.12 + 5.63% 66.15 + 12.92*™ 14472 + 23.07™ 232.13 + 43.80° 61.62 + 5.29%

" Treatments are the same as described in Table 1.
AP Means + SD in the same column with different superscripts differ significantly (p<0.05).
*¢ Means + SD in the same row with different superscripts differ significantly (p<0.05).
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Table 6. Changes of water holding capacity (%) of spicy fermented pork with atmosphere
packaging during storage at 1+1°C

Treatments"

Storage (days)

1 7 14 21 28

Tl 7976 + 4.13 7855 + 14.10  85.87 + 461" 8653 + 132 77.87 + 3.73*®
T2 80.51 + 2.69 8201 £ 333  76.64 £ 244% 7885 + 878  77.33 + 4.89""
T3 78.10 £ 795 8209 + 139 8643 + 3.13* 8554 + 1.18 8320 + 4.04"
T4 7679 £ 584 7611 £ 672 7343 £077°  79.14 £ 593 75.13 + 0.53°

" Treatments are the same as described in Table 1.
A® Means + SD in the same column with different superscripts differ significantly (p<0.05).
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Table 7. Changes of shear force (g/cm®) of spicy fermented pork with atmosphere packaging
during storage at 1+1°C

Storage (days)

Treatments"
1 7 14 21 28
Tl 442 £ 79% 587 £ 74 261 + 28% 381 £ 172%*° 481 + 1005
i) 581 + 38" 418 + 31%° 350 £ 40 381 = 58%° 608 + 146
T3 220 + 65> 393 + 129 381 + 86™ 612 £ 82 663 + 149"
T4 319 £ 60 277 £ 44® 311 = 417 450 = 23 352+ 779

" Treatments are the same as described in Table 1.
AP Means + SD in the same column with different superscripts differ significantly (p<0.05).
*® Means + SD in the same row with different superscripts differ significantly (p<0.05).
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Table 8. Changes of meat color (Hunter L*, a*, b*) of spicy fermented pork with atmosphere
packaging during storage at 1+1°C

Storage (days)

Treatmentsl)
1 14 21 28
Tl 3849 + 1.82% 4093 +2.01™  39.03 + 1.89" 3541 + 1.18°
L T 4234 + 1.06™ 3619 + 094 3813 = 1.14% 4407 + 1.04*
T3 4179 + 312 36.81 + 2.20°° 4274 + 127% 4332 + 239%™
T4 43.13 + 135 3951 + 260" 4323 £ 1.66™  47.69 + 131
Tl 432 + 088"  3.62 + 1.71° 3.13 £ 127" 1.64 + 0.29%
Surface T 560 £ 127°* 439 + 1.83° 4.09 + 2.06" 6.52 + 0.37°
a
color T3 2.52 + 0.50™ 1.49 + 228" 262 £ 050" 061 = 1.22°
T4 479 + 139" 334 + 2.16% 203 + 1.28%  —0.78 + 0.32™
Tl 9.81 + 049" 982 + 043" 1022 + 1.26™ 8.80 + 0.30™
o T 1039 + 1.66™  9.61 + 0.63" 9.11 + 046"  11.87 + 1.02*
T3 6.57 + 1.82% 578 = 1.61® 8.69 + 0.77™ 7.10 + 0.43°°
T4 512 + 1.06™ 567 £ 0.75% 6.26 + 1.16°° 793 + 045
Tl 4208 + 214" 4112 + 336™ 4101 + 1.64* 3373 £ 1.07%
L T2 4478 + 247" 3320 £ 215 33.10 = 130  41.72 + 1.38"
T3 3531 + 4.19%° 3674 + 1.97% 4138 £ 295" 3475 + 2.55%
T4 41.19 + 2358 3357 + 0.80°° 3490 + 2.09%® 3506 + 2.71%
Tl 6.51 = 0.61% 5.48 + (0.924% 344 + 1.99% 476 + 036"
Inner T 6.26 + 038 444 + 1.14" 639 + 1.44™ 5.83 + 0.49"
a
color T3 6.18 = 1.02%°  2.83 £ 2.06™ 6.79 + 0.20™ 475 + 1.13°
T4 7.40 + 0.41° 6.41 + 2.05" 5.90 + 1.07* 5.84 £ 1.91
Tl 3.75 + 0335 504 + 123 7.10 + 1.05™ 3.14 + 0.66°
o v 5.56 + 0.59" 5.66 £ 2.65 4.14 + 0.58° 419 + 047
T3 431 + 058% 461 + 1.80° 6.01 £ 0.28% 4.05 + 0.89°
T4 321 + 0.89¢ 450 + 1.90 424 + 0.83° 323 + 1.78

" Treatments are the same as described in Table 1.
AP Means + SD in the same column with different superscripts differ significantly (p<0.05).
*4 Means + SD in the same row with different superscripts differ significantly (p<0.05).
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Table 9. Changes of microorganism (log+o CFU/cmz) of spicy fermented pork with atmosphere

packaging during storage at 1+1°C

Treat- Storage (days)
ments" 1 7 14 21 28
Tl 466 + 001 456 + 0.04“ 524 + 034% 646 + 0.01" 723 + 0.01™
Total plate T2 527 +0.01™ 621 £ 001" 575+ 002" 649 + 001" 6.69 + 0.02
counts T3 465+ 001 485+ 003* 511 +001™ 550+ 002" 767 +0.04™
T4 544 + 000" 447 + 0.08™ 432 + 002 456 + 002 6.07 + 0.02™
T1 343 + 000 258 + 0.09™ 3.18 + 0.03* 335 + 0.02*° 2.39 + 0.03*
£ ol T2 353 £ 003" 167 +0.19° 197 £ 003® 215+ 0.15" 148 + 0.03%
T3 277 £ 0.07% 414 + 0.04™ 353 + 002" 3.18 + 0.02* 3.03 + 0.07*
T4 392 + 001" 419 + 002" 1.87 + 0.08™ 2.19 + 0.02° 1.39 + 0.09™
Tl 487 + 001% 465+ 003“ 522 +0.00* 6.05+ 0.05* 7.16 + 0.01™
Lactobacilli T2 515 + 001 630 = 0.08"° 585 + 0.03* 628 + 0.01" 6.77 + 0.01™
spp- T3 487 £ 0.02* 509 + 001 509 £ 001 547 + 0.02° 7.57 £ 0.01*
T5 513 + 0.04" 420 + 0.05™ 438 + 003> 549 + 0.04° 7.17 + 0.00“

" Treatments are the same as described in Table 1.
A€ Means + SD in the same column with different superscripts differ significantly (p<0.05).
*d Means + SD in the same row with different superscripts differ significantly (p<0.05).
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T1¥ T3 Ag97F =i T2¢9F T4 A77F & o& A5 vste] & fFirss B3
A Yebgth gide] WskE vy AAge o) A% 28Ul A e

2 Azl w8 AgLrle] fachs AE itk

S HolEd, o9t #e Axl= fAkto] A

Table 10. Changes of sensory score of spicy fermented pork with atmosphere packaging
during storage at 1+1°C

Storage (days)

Treatmentsl)
1 7 14 21 28
Tl 63+05 70+00" 63+05 68+05 68=+10*
T 53+10 60+00° 50+08% 55+06C 55+06°
Aroma ab Bab ABb ABa ABab
T3 6.0 £ 0.8° 63 %05 50+ 14 6.5 + 0.6 58 + 05
T4 6.0 £ 0.0° 65+ 06" 48+ 05 5310 55=06™
Tl 6.5+ 06" 68+ 0.5 6.8 + 05" 68 +05 73+05"
| T2 50+ 08 60=+08 55+06° 50+12° 48+ 1.0°
Flavor
T3 63 + 05 60+00° 50+08" 50+08" 63x1.0"
T4 6.0 + 0.8 58 + 1.0 53+05°  50+08 58+ 05
Tl 6.0 +08 65+06" 73+05 65+06 65+ 1.0
™ 65+13 65+ 06 68 + 1.0 6.8 + 0.5 58 + 05
Tenderness
T3 65+06 68+05 6.5 + 0.6 6.8 + 0.5 65 + 0.6
T4 6.0 +08 65+ 06 6.5+ 1.3 6.5 + 0.6 58 + 0.5
Tl 6.0 +08 58+05 73+05 63+05° 65+ 1.0
T 63+13 60+ 14 68 + 1.0 68 + 1.0 65+ 1.0
Juiciness
T3 60 +08 63+05 6.5 + 0.6 6.5 + 0.6 63 + 1.0
T4 60+12 65+06 6.5 + 0.6 63 + 05 65 + 0.6
Tl 60+08 68+05 68+05 6.8 + 05" 68+ 1.0
Overall v 55+10 58+05°  53+10 53+1.0° 50+08
acceptability T3 65+06 63+05°% 55+13 53+05° 63+ 10"
T4 58+05 60+08% 53+13 53 +05° 58+ 05"

" Treatments are the same as described in Table 1.
A€ Means + SD in the same column with different superscripts differ significantly (p<0.05).
*“ Means + SD in the same row with different superscripts differ significantly (p<0.05).
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