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Quality Changes and Shelf-life of Seasoned Pork with Soy Sauce or
Kochujang during Chilled Storage

Won-Sun Choi and Keun-Taik Lee
Department of Food Science, Kangnung National University

Abstract

The seasoned pork with soy sauce(SS) or Kochujang(SK) was manufactured using hind and fore leg as main
raw material and the quality characteristics and shelf-life were investigated during storage at SC and 10C after
having packaged with air. The initial total aerobic plate counts(APC) of SS and SK were 5.24 and 5.75 logi
CFU/ent’, respectively. APC exceeded 7 longFU/cm after 10 days at 5C and 6 days at 10C for SS, and after
6 days at 5C and 4 days at 10°C for SK, respectively. In the sensory test, the SS samples stored at 5C and
10°C were assessed as lower than 3.0 points, the criterium of consumer acceptability, after 10 and 8 days,
respectively. In the case of SK samples, the point of this time was at day 10 and 6, respectively when they were
stored at 5C and 10°C. As storage time extended, pH and water content tended to decrease. Contrarily, the
increase of TBA and VBN values was observed during storage and this was more pronounced at 10C than at
5°C. The oxygen concentration in the package was 19.8 and 19.9% each for SS and SK samples at the beginning,
but it was gradually decreased thereafter. On the other hand, the concentration of carbon dioxide was increased
with the extension of storage. Based on the above results, the shelf-lives of seasoned pork were estimated to be
8 days for SS and SK stored at 5C and 6 days for SS and 4 days for SK stored at 10°C.
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Table 1. The recipes of seasoned pork with soy sauce or
Kochujang (unit: %)

Seasoned pork

Ingredients
Soy sauce Kochujang

Pork fore leg 30 30
Pork hind leg 35 35
Water 6 6
Soy sauce 17 1
Hot pepper powder 0 0.5
Hot pepper paste(Kochujang) 0 10
Sugar 1 1
Mi-hyang 1 2
Corn syrup 2 3
Garlic 1.5 4
Ginger 0.3 0.5
Black pepper 0.2 0.3
Onion 2 4
Welsh onion 1 2
Mushroom(Shitake) 1 0
Carrot 1 0
Caramel 0.3 0
Sesame oil 0.7 0.7

Total 100 100
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Table 2. Changes in microbial counts of seasoned pork with soy sauce or Kochujang during storage at 5C or 10C for 12

days (unit : longFU/cmz)
Storage time(days)
Microorganism Treatments Te:mp.
C) 0 2 4 6 8 10 12
S 5 5.24° 5.35° 5.86° 6.04° 6.49° 7.47° -
0y sauce
Y Sate 10 5.24° 517 6.52" 7.46° 8.58° 8.80° -
Total aerobes
Koo 5 5.75° 5.72° 5.95° 6.64° 7.63% 7.12% 8.00°
ocnujan
yang 10 5.75" 6.45" 7.40° 8.67° 9.15° - -
s 5 3.76° 4.85° 5.18° 5.69° 6.03° 736" -
Qy Ssauce
y sau 10 3.76° 475 5.65° 7.45° 8.60° 8.67° -
Lactic acid bacteria
5 3.85° 4.59° 5.15° 5.19° 6.50° 7.24° 734
KOCh”!]'ang a b c d e
10 3.85 467 5.82 7.72 8.54 - -
S 5 3.37° 3.45% 3.59%° 3.64% 3.75° 4.03° -
QY sauce
v sau 10 337° 349 360 367 3.88" 4.13° -
Enterobacteriaceae
Kol 5 3.24° 3.44° 3.50° 3.52° 3.53° 421° 5.26°
ochyang 10 3.24° 348 3759 389 3.914 - -
S 5 3.03° 338" 3.48 452" 453 5.45° -
0y sauce
y 10 3.03° 4.48" 453" 5.05° 5.95° 5.044 -
Pseudomonas N
Kochui 5 3.06° 3.51 3.62° 427 463 5.45° 5.69°
oermgarg 10 3.06° 4340 4.90° 4.62° 583 - -

™ Means with different small letter superscript in the same row represented significant difference at p<0.05.

— Not determined.
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Table 3. Changes in the values of pH, water content(%), TBA(mg MA/kg), VBN(mg%), O, and CO; concentration(%) of
seasoned pork with soy sauce or Kochujang during storage at 5C or 10C for 12 days

Storage time(days)

Treatments  Temp. (C) Parameter
0 2 4 6 8 10 12
pH 5.59° 5.60° 5.54° 5.59° 558" 5.30° -
Water content 66.6° 65.4° 64.7° 64.2° 64.0° 63.7° -
TBA 0.20° 0.23° 0.25° 0.28° 0.30° 0.34° -
5 VBN 17.0° 19.0° 22.5° 24.0° 24.9° 259 -
02 19.8° 19.5% 18.4% 17.4% 16.6° 11.2° -
CO; 0 1.3° 22° 3.6% 41" 13.4° -
Soy sauce p p ” . ) .
pH 5.59 5.59 5.56 547 4.82 4.54 -
Water content 66.6° 64.1° 64.1 63.8"° 64.5% 63.6* -
TBA 0.20° 023 0.25° 0.28° 0.31% 0.33¢ -
10 VBN 17.0° 204° 24.7° 27.74 30.5° 34.6° -
(o3 19.8° 19.3° 17.5° 13.4° 7.0 4.0° -
CO, 0 1.6" 3.5° 9.5° 23.7° 62.7° -
pH 5.52° 5.60° 5.58° 5.66° 5.61° 5.49° 521°
Water content 78.1° 77.1° 76.1° 75.4° 75.5% 74.8° 7.8
TBA 0.19° 0.21° 0.24° 0.25° 0.28° 0.30° 0.33°
5 VBN 18.7° 19.0® 19.6° 23.5° 28.5¢ 30.2° 31.5°
02 19.9° 19.9° 19.8° 18.8% 18.3° 16.3° 13.4°
CO; 0.7° 1.1° 2.0° 2.7 4.5 9.9f 27.1%
Kochujang . ] . " N
pH 5.52 5.64 5.50 5.05 4.72 - -
Water content 78.1° 77.7° 75.7° 75.4° 75.0° - -
TBA 0.19° 0.21° 0.25° 0.26° 0.35° - -
10 VBN 18.7° 24 29.8° 32.8° 34.8° - -
(0% 19.9° 19.0° 17.4° 12.0° 9.6° - -
COz 0.7 2.1° 3.7 12.6° 21.5° - -

* Means with different small letter superscript in the same row represented significant difference at p<0.05.

— Not determined.
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Table 4. Sensory evaluation scores of seasoned pork with soy sauce or Kochujang during storage at 5C or 10C for 12 days

Storage time(days)

Treatments Temp.('C) Parameter
0 2 4 6 8 10 12
Appearance" 5.0° 4.8 43 37 3.5% 3.2° 2.3
Texture" 5.0° 48° 43 3.9° 3.3° 3.1° 2.3°
5 Flavor” 5.0° 48 43 4.0° 3.3° 2.8 23°
Off-odor” 5.0° 48 43¢ 3.8 3.4 2.6 2.1°
Soy sauce B ) N N
Appearance 5.0 4.5° 43° 3.2 2.8 1.4 -
Texture 5.0° 4.6° 4.2° 3.3 2.4° 1.5° -
10 Flavor 5.0f 4.4 3.9¢ 3.0° 2.4° 1.5° -
Off-odor s.0f 4.4 40" 3.0° 2.3° 1.0° -
Appearance 5.0° 4.7" 4.1° 3.7° 3.3° 3.0° 2.0°
Texture 5.0f 46 4.1° 3.6° 3.2 3.0° 1.9°
5 Flavor 5.0° 45° 4 3.4° 3.0° 2.6 2.1°
Off-odor 5.0° 45° 43° 3.8° 3.0° 2.5° 2.0°
Kochujang p )
Appearance 5.0° 4.4 4.1° 3.1 2.3 - -
Texture 5.0° 46° 3.9° 2.8 13" - -
10 Flavor 5.0° 4.4° 3.9° 2.8 0.9° - -
Off-odor 5.0° 43° 4.1° 3.1° 1.8° - -

" Means based on a 5 - point scale(l: extremely undesirable,

5: extremely desirable)

? Means based on a 5 - point scale(l: abundant off-odor, 5: no off-odor)

*T Means with different small letter superscript in the same row represented significant difference at p<0.05

— Not determined



Quality Changes and Shelf-life of Seasoned Pork with Soy Sauce or Kochujang during Chilled Storage 245

FUBA A ot BE EE 5l <l o9
2 4 Qoka Sk mebd gE 2dg 2017 A4
A AE A A Z4F 7P e 253 94, 4
Aol A2 AY 2eln FAESe A A4S Bl vl4
B 48 72207)% Aol TAROE Fasithn B,
PA%O) A $HL AFAI)E PHOZ Kim F(198)2
¥

2R E 32 ge A3 7|23 A FF viaste] -1T
j

Zolslir). T3 Korea Food Research Institute(2001)2] <4
Foll oatd hd S8 300 MPao| ko2 mgk Ml A] 30
old At m n|AYEL F2jo] Aol o] FojR|A] gko} A
ol Ao AFE AR HuHUth

Zh m B A e A B Ay S EGESAA
o] FEFA-LE fAkoldtt ol whste] B #7143t En-
terobacteriaceae®} 3713191 Pseudomonas= A7; w77}t
A% 240 BlulailT o THPIGH F5
Fol Mzele BuEA, oluslead §4 EE
SJejo] o] SAEIR] B eR AeHTHFu £, 1992
Newton3} Gill, 1978). 7 ] F7] Z(head space)ollx ] F
7] 245 ZAe Ao A vehd ko) o] obd & 27
AMe A 71Rbe] AREFE a7 AskE L 4l o]
Astete ) FUkskE Ao] #lEAUT ol= 3714 T
AE e ol LEY ikt Y FAd 7]dd Ao

At e olitgleart ALtd ARG 2AAE %6}04 v}

=S

whe} EA o) MEhgrast %4
Bt oleld 23 A4
ojiateias] FHoz Eol BFE il »}E}w
Adsteted] Bt goRitets Ak A FS-
Aol Wbz} oAt PseudomonasidS& 714 L A zgo] =
ARE= Aoz gelx YrkBlickstad 5, 1981; Clark™}
Burki, 1972). wjgbr] Fd K2 57142 Ryj7} ofz =&
Abarol] efsled BAIE Abe] &2 o & pH7} St B
iz@ 02T A9} e o|H e} Fr] Aoy} oluA A
2 Ho] gEEE A7y} 2eHE Aoz dekdEc) pH
Aohgoll ek dge) ZRo Bglol 2
19 S BESAY ALl B3R w50
JstR Bshe A4l Uehdrh Akl jste] o]
AR E & dide] dEAg-0 8 A4 27] pHe 2
7%] Hakx] @A el ol A2 AFZFE &, F 7
7ol &= #¢ miliend A= B2H v} tiLee, 1985).
A7 7 logioCFU/em’o] Aol 3 pH7F 5.5 o] 8k7} =
B o o7t WAHAY Ful7t qatslo] g

o] FEde] glolzl Aoz #g =) Ingram®} Dainty

r

of ¥z rlnowvw_ =

1-4
_\L
o

o

Ho rE

(1971)& @57} 7 logiCFU/em’0] o] H8 S0 x] o]
7} 2ABBLAL 8 logeCFU/em’™S30] H W A dlo] A gcta
st 28y A2 TR E 2747} 8 logCFU/em’
ol’go] Hugl: #FA oz o] gle AFE Uvtu
9K Tewari, 1999). & AN E 747} 7 logieCFU/
e’ 23 Aol Bt HEE 300130
7t AlmEe] FHEATE FdKe Aele dF olFHVL
HAIE AT St elgse] dges
Hlg oz 58 & Uk
TBAZS 2H Fd&{3 13 FdSoM 2 747
0.20 mg MA/kg@} 0.19 mg MA/kg o & b3 2] 9} 7| S0l A
54 o A m—a— \JrE}k‘ivHKim 2, 1998; Nam %,
2000). A& = R b
Wy Akgrt A3 RiE Aoz dnEch B AEE 43
%
o]

47t masking

ke T F AH-goll= TBAzS Ade 14
5(1970)2] FEHo R Atk 1

o] A 0L A < 0.48 mg MA/kg, A7 L7]ole 0.77 mg
MA/kge] v} o FETE =& gt& eI ole &
o &= gl Fde A, AW e R/ Tl 23t 1
Aoz ZHA FAPL ol AR FEHEYT Fd&
o] A% % VBNgH2 A2 F7ksked o) 7F dad A4
AMe 2k 30 mg¥oi 9] 9] g HEATE ol JIR(1975)°]
VBNZzo] 30 mg%o]/do] =™ Fuligt Fo 2 A s 43
o dX sl oAt i Ve AAdREL &

o ol 29dxo] Y= Pseudomonas spp. 52 & Gram
negative bacteriacl] 23] 849} ofn|wito] Ea|H o A
AAEG D BEnEQdrtiLefebvre 5, 1994). whebr 2 A3
oA FEHE VT FEHE AZRHUY] WE A% 5
wlefehtul 57144 mlAEL] wiAfol o3 ki Ba)7) o
2o]x Aoz FHotHETh

_4

AAAQ) BaReA me B A e 0%
PIEHT DFY P %ol GEE Ok B AgE Ao
2 Holth ol UM o 1Y Pdge] kAol 3
4 PAKAARY Tha %R Ao] 71AF Aog F27
ok # Aol Rl uloh o] K PFRBA A
4 %9o] v $- dolx A FE oo A3 AN E
HUE A58 2% AFFE BFL PAR 5 AT A
2o} mlgRe F7} A AU Zoln AY LEE YA
A SANE Rol AL oz ARETh 28D &
74 Mg WAoR 9% 24 Hd ] Sle)
A @1E4% st o) vggsien 290 554
of 9173 £ @ He Aol FAH B & Qaich et
o] A% PA%L YAMen Ydes Fecldd By
g9 e FAANY TAAT ol ATEAD AS



2 Aol NE s mAE 29l TAKE o] g3t A
T FEHS rayo] 7] 24 05 5T
== EAo] tﬂ;}g} A7

1 o
= AR s E’-—?JJ FaHoM Fde Hgte

, 10CAA= 6?—:1_ TOﬂ, =
2 v;fz,:ﬂ 7 logiCFU/ cm®

FEAAM 3.0 mlvte] HFE %o} *é = %%—& Ao 3
7HE QAT A7IRte] AHELE
T A% Bt TBAS VBNZLE AA7|7te] A2 45
Z7behe A% B3 STAMET 10T B F=aid
otk AR 713 5 AW AR FRE 04 P 13
b golA 2z} 19.8%9} 19.9%0 4 b 7l o]t
el ERE 0% £ 0.7%004 Hak ZrhetAct. ol g
Sl Mgk 5T R 10TAA B F=eAA et
wtt A7) A3E 23dsle] 2 oo 73e 33 g8
A F5713 5T A% F A8 F3] 8¢o1dm 10T
AfolE 217t 6d 442 o AE L) o|BTt AP S

)
& »

AZAF]7] s Y88 ARA DR QEEE =
olm A& L2 g WA slyto] §A5 WEEAL = A
o HBNT Aoz BUH.

E

1. Blickstad, E., Enfors, S. O. and Molin, G. (1981) Effect of hyper-
baric CO» pressure on the microbial flora of pork stored at 4°C or
14°C. J. Appl. Bact., 50, 493-504.

2. Clark, D. S. and Burki, T. (1972) Oxygen requirements of strains
of Pseudomonas and Achromobacter. Can. J. Microbiol., 18, 321
-326.

3. Claus, J. R., Hunt, M. C., Kastner, C. L. and Kropf, D. H. (1990)
Low-fat, high-added water Bologna: Effects of massaging, pre-
blending, and time of addition of water and fat on physical and
sensory characteristics. J of Food Sci., 55, 338-341, 345.

4. Fu, A, H, Molins, R. A. and Sebranek, J. G. (1992) Storage
quality characteristics of beef rib eye steaks packaged in modified

57, 283-287.

5. Gises, J. (1992) Developing low fat meat products. Food Technol.,
46(4), 100-107.

6. Guthrie, R. K. (1980) Microorganism and man,

atmospheres. J. of Food Sci.,

In Food

10.

1.

12.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

. Lefebvre, N.,

Sanitation, 2nd ed., AVI Publi. Co. Inc., Westport, Connecticut,
pp. 27-34.

. Ingram, M and Dainty, R. H. (1971) Changes caused by microbes

in spoilage of meats. J Appl Bact., 34(1), 21-39.

. Kim, C. J,, Jeong, J. Y., Yoo, I. I, Choi, D. Y., Lee, E. S., Lee,

C. H. and Ma, K. J. (1998) Studies on the quality and shelf-life
of traditional seasoned Galbi. Abstract P-108, 21th Congress of
Korean Society for Food Science of Animal Resources, Seoul,
Korea.

. Koneman, E. W., Allen, S. D., Janda, W. M., Schreckenberger, P.

C. and Winn, W. C. Jr. (1977) Diagnostic Microbiology, Sth ed.,
Lippincott. pp. 539.

Korea Food Research Institute (2001) Study on the improvement
for shelf-life of chilled or processed meat by hydrostatic pressure
technique. Final report for Agriculture and Forestry-Special Re-
search Program, Ministry of Agriculture and Forestry.

Lee, K. T. (1985) Effect of packaging and storage on the fresh or
thawed beef cuts. Ph.D thesis, Miinchen Technical University.
Lee, K. T., Lee, K. J. and Yoon, C. S. (1999) Quality changes of
Hanwoo beef packaged in modified atmosphere. Kor. J. Food Sci.
Ani. Resour., 19, 27-35.

Thibault, C., Charbonneau, R., and Piette, J. P. G
(1994) Improvement of shelf-life and wholesomeness of ground
beef by irradiation. Meat Sci., 32, 371-383.

Ministry of Agriculture & Forestry (2001) Agricultural Industry
Statistics, pp. 330.

Nam, J. H., Park, C. K., Song, H. L., Kim, D. S., Moon, Y. H.
C. (2000) Effects of freezing and refreezing
treatments on chicken meat quality. Kor. J. Food Sci. Ani. Resour.,
20, 222-229.

National Veterinary Research & Quarantine Service (2001) Proces-
sing Standards and
Products. pp. 43.
Newton, K. G. and Gill, C. O. (1978) The development of the
anaerobic spoilage flora of meat stored at chill temperature. J of
Appl. Bact., 44, 91-95.

Newton, K. G. and Rigg, W. J. (1979) The effect of film
permeability on the storage life and microbiology of vacuum-
packed meat. J Appl. Bact., 47, 433-441.

Park, W. M., Choi, W. H., Yoo, L. J, Ji, J. R, Chung, D. H.
(1998) Effects of pyroligneous liquor and preservatives on the

and Jung, L

Ingredient Specifications of Livestock

quality of fermented sausages. Kor. J. Food Sci. Ani. Resour., 18,
75-80.

SAS/STAT (1998) User's guide. Release 6.03 edition, SAS In-
stitute Inc., Cary, NC, USA.

Tarladgis, B, G., Watts, B. M., Younathan, M. T. and Dungan,
LR. (1960) A distillation method for the quantitative deter-
mination of malonaldehyde in rancid foods. J. Am oil Chemist's
Soc., 37, 44-48.

Witte, V. C., Krause, G. F., and Bailey, M. E. (1970) A new
extraction for determining 2-thiobarbituric acid values of pork and
beef during storage. J. Food Sci., 35, 582-588.

BRIA (1975) ARGOHERSEHE. AFLTE 18, 105-108.

(Accepted August 13, 2002)



