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A Study on the Shelf-life of Hams and Sausages in Refrigerated Storage
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ABSTRACT — The quality changes of hams and sausages in refrigerated storage were in-
vestigated. Seven types of hams and six types of sausages produced in Korea were collected
from markets and stored at 10°C according to the Food Code of Korea, and then chemical, mi-
crobiological, textural and sensory characteristics were evaluated at 30, 40 and 50 days. The
proximal analysis showed considerable variation in fat with less variation in moisture and pro-
tein. The pH values of hams and sausages slightly changed with no consistent difference. Water
activity values of all samples except one type of sausage were consistent over time in re-
frigerated storage. No purge losses of hams were observed except two types of samples in the in-
tial stage. Several types of sausages showed purge losses with no consistency and one type of
sausage showed consistent purge losses (0.44~11.29%) during the storage. The volatile basic ni-
trogen (VBN) content of hams and sausages was still within 20 mg% (Standard and Spec-
ification of Korea) on the 50th day, although the VBN of all samples significantly increased over
time (p<0.05). The thiobarbituric acid (TBA) values of hams and sausages were well below 1.0
during the storage, although the TBA values of all samples significantly increased (p<0.05).
However it was noticed that one type of ham and two types of sausages showed TBA values of
0.945, 0.928 and 0.978, respectively. All the standard plate counts (SPCs) of hams during the
storage period showed a level below 30 CFU/g except one type of sample with 10*° CFU/g at 50
days. All the SPCs of sausages showed a level below 50 CFU/g except one type of sample with
10* CFU/g and two types of samples with 10* CFU/g on the 50th day. Coliform groups were not
counted in all samples during the storage. Instrumental texture analysis showed that sprin-
giness, cohesiveness, chewiness, gumminess and adhesiveness slightly changed with no con-
sistent difference. The hardness of the hams showed a decreasing tendency, and the hardness of
the sausages an increasing tendency with no significant difference. Sensory evaluation for color,
flavor, taste, texture and overall acceptability showed decreasing tendencies over time (p<0.05).
The scores of the five sensory characteristics maintained the medium level of quality at the ter-
mination of the experiment. Although the results indicated that the ham and sausage samples
were acceptable after the 50 days' storage at 10°C, the shelf-life of the samples should be det-
ermined considering the rapid growth of bacteria and the high TBA values at 50 days.
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Fig. 1. Analysis of the results from Rheometer.
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Table 1. The three major components of seven types of
hams produced in Korea

Sample No. Moisture (%) Protein (%) Fat (%)
1 35.1 18.6 99
2 323 133 13.0
3 36.3 10.1 209
4 352 10.7 15.8
5 36.9 11.7 11.4
6 324 12.4 103
7 352 12.0 9.6
Mean+S.D. 34.8+1.8 12.7+28 13.0x4.1

Other materials such as carbohydrates and ash were present
in the hams so the moisture, protein and fat content did not
constitute 100% of the material.

The values of each sample type represent the mean of 3
hams of that type.

Table 2. The three major components of six types of
sausages produced in Korea

Sample No. Moisture (%) Protein (%) Fat (%)

1 43.7 11.9 27.7

2 44.4 115 27.0

3 40.7 11.8 221

4 42.8 12.4 20.1

5 33.0 14.6 17.4

6 38.0 13.2 19.3
Mean+S.D. 404+43 12.6+1.2 223142

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.

The values of each sample type represent the mean of 3
sausages of that type.

1% 29} ok o] A9 FEL 323~36.9%, GHA S
10.1~18.6%, 78l3 A|H& 9.6~209%2A |5
Wolzk 71 AA Jelgth 73R HEAE 8, 2
Wz 9 zx)dbo] 24zt 34.8%, 12.7% L 13.0%% . A4
0] AL £8L 33.0~44.4%, FTNAL 11.5~14.6%, 1
21 AL 17.4~27.7%F B o, SA] A} ghape] W
ol7} 7V AA ebidth 63T F HFRA= FE, 29
A 9 zx|do] Z}2} 40.4%, 12.6% 2 22.3%ch. S-eluket
o] AZHEETA AAIBIIL U whel] oJH 2R F
2l &, E2uf Q- Y R ZRAFEE LAR9] HE
e BHY 5 56.1%(53.8~61.0%), HiE 13.4%(11.9~
15.4%), 1213 A4 21.7%(19.2~24.8%)& Jeh} Qlch.
Beiken 7% 12359 Australian sausagesE 73l £
A3t A B 61.3%(51.4~76.1%), G A 15.5%(10.4~
22.9%) 2 A9 17.0%(3.0~31.9%)ZA 2 AT Ao

O
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Table 3. The pH of hams in refrigerated storage at 10°C
for a 50-day period

pH value
Sample No. Storage period(days)

0 30 40 50
1 6.32° 6.34° 5.99° 6.12"
2 6.53" 6.44" 6.40° 6.33
3% 6.38 6.36 6.32 6.44
4 6.35° 6.45* 6.54 6.54
5 6.56° 6.52° 6.70° 6.65°
6 6.53" 6.55% 6.65" 6.66"
7 6.38 6.42 6.47 6.40

AR 72 PAR) Mo/t Y= A2 Hriee.

Ol3jEty EJ Bist

1259 B 637 2AAE 10°CH AR BASFAA
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Table 4. The pH of sausages in refrigerated storage at
10°C for a 50-day period

pH value
Sample No. Storage period (days)
0 30 40 50
1 6.25° 647 5.29 5.16°
2 6.32° 6.44 5.59° 5.82°
3 6.28" 6.26° 6.32 6.39°
4 6.35° 6.55° 6.50° 6.51*
5 6.43 6.48" 6.59° 6.51"
6 6.43" 6.45° 6.54° 6.45"

Mean+S.D." 6.44+0.10 6.44+0.01 6.44+0.24 6.45+0.19

Mean+S.D. 6.34+0.08 6.44+0.10 6.14£0.56 6.14+0.55

The values of each sample type represent the mean of 3
hams of that type.

Values in a row with different superscript letters are sig-
nificantly different(p<0.05).

™: No significant difference was found among the different
storage periods.

The values of each sample type represent the mean of 3
sausages of that type.

Values in a row with different superscript letters are sig-
nificantly different (p<0.05).

™. No significant difference was found among the different
storage periods.
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Table 5. Water activity of hams in refrigerated storage at
10°C for a 50-day period

Water activity

W92 AT glon Smith 57 AAA Y Y F
Awe] ¥3l R AFrwS Jehlle A E(indicative
of a salf-stable product)’} ©ctz A stgct. 2 Aol A4
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soll o3 2F ¥ | lof TR olFo] AY Bl
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Table 6. Water activity of sausages in refrigerated storage
at 10°C for a 50-day period

Sample No. Storage period (days)
0 30 40 50
1™ 0.970 0.970 0.970 0.970
28 0.970 0.970 0.970 0.970
3™ 0.970 0.970 0.970 0.970
4™ 0.973 0.970 0.966 0.976
5N 0.970 0.973 0.970 0.970
& 0.970 0.970 0.970 0.970
™ 0.973 0.976 0.970 0.970

Water activity

Sample No. Storage period (days)
0 30 40 50
™ 0.973 0.970 0.976 0.970
2 0.973% 0.970° 0.970" 0.980°
3™ 0.973 0.970 0.976 0.970
4 0.970 0.973 0.970 0.966
5™ 0973 0.970 0.976 0.970
6™ 0.973 0.976 0.966 0.970

Mean+S.D.™ 0.970+0.001 0.971+0.002 0.969+0.01 0.970+0.01

Mean+S.D™ 0.973£0.001 0.9720.003 0.972+0.004 0.971+0.005

The values of each sample type represent the mean of 3
hams of that type.

Values in a row with different superscript letters are sig-
nificantly different (p<0.05).

™: No significant difference was found among the different
storage periods.

The values of each sample type represent the mean of 3
sausages of that type.

Values in a row with different superscript letters are sig-
nificantly different(p<0.05).

™. No significant difference was found among the different
storage periods.
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Table 7. Purge loss of hams in refrigerated storage at
10°C for a 50-day period

Table 9. Volatile basic nitrogen content of hams in re-
frigerated storage at 10°C for a 50-day period

Purge loss (%)

Sample No. Storage period (days)
0 30 40 50
1 0.00 0.00 0.00 0.00
2 0.00 0.00 0.00 0.00
3 2.20 0.00 0.00 0.00
4 3.64 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00
6 0.00 0.00 0.00 0.00
7 0.00 0.00 0.00 0.00
Mean+S.D. 0.83+1.48 0.00 0.00 0.00

The values of each sample type represent the mean of 3
hams of that type.

Values in a row with different superscript letters are sig-
nificantly different (p<0.05).

Table 8. Purge loss of sausages in refrigerated storage at
10°C for a 50-day period

Purge loss (%)

Sample No. Storage period (days)

0 30 40 50
1 0.00 0.73 0.00 0.68
2 0.86 0.00 0.00 0.58
3 0.00 0.00 2.14 0.00
4 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00
6 0.44° 11.59° 10.59° 9.05

Mean+S.D.M 0.224+0.36 2.01+4.56 2.12+4.24 1.72+3.61

The values of each sample type represent the mean of 3
sausages of that type.

Values in a row with different superscript letters are sig-
nificantly different(p<0.05).

™. No significant difference was found among the different
storage periods.

9 3.64%2] purge lossZ B oH 1 o]9olle BF FA
g YehdA 2tk 2ARS) A AR ARAA A
ZF 7)7vol| whe} AP2AQ) purge loss(0.58~2.14%)8 B A
on, 1£§2] A&7} BoldtA 2710 044%25FF A%
717vo] ZAn}petol wEkA 11.29%, 10.59% R 9.05%2] A%
<) purge lossZ B.gt}. o] Sylvia 57¢) BQ) F&3
AA| R0l A 3.4~3.9%KC), W Gregg 579 K1l 8.6%K
o} =& Holt}, Sylvia 3 F&3 AAX A Fo E
3 uh, £8A)9] 2%, E£ added water(formulation wat-
er)e) ool webA] purge loss7t BEHAI E7HE A E 3 o

Volatile basic nitrogen content (mg%)

Sample No. Storage period (days)
0 30 40 50
1 4.09 922 11.28' 10.03°
2 3.68 8.46° 7.56 7.48"°
3 2.75° 4.52 6.63 657
4 2.93¢ 6.19° 6.24° 11.83°
5 4.02° 11.41° 11.93° 1117
6 2.94" 6.83 6.42° 6.91°
7 2.34° 7.40° 7.08° 727

Mean+S.D. 3.25+0.68" 7.65+2.27* 8.16+2.40° 8.75+2.20°

The values of each sample type represent the mean of 3
hams of that type.

Values in a row with different superscript letters are sig-
nificantly different (p<0.05).

Table 10. Volatile basic nitrogen content of sausages in
refrigerated storage at 10°C for a 50-day period

Volatile basic nitrogen content (mg%)

Sample No. Storage period (days)
0 30 40 50
1 3.89" 8.07 8.02° 8.23
2 378 777 6.26° 10.10°
3 3.06° 7.98° 9.44 14.11°
4 3.01° 8.82° 10.76° 15.20°
5 4.33 6.40" 5.37° 6.19"
6 3.76° 5.20° 747 7.34

Mean+SD. 3.64+051° 7.37+1.32" 7.88+2.00" 10.20+3.70°

The values of each sample type represent the mean of 3
sausages of that type.

Values in a row with different superscript letters are sig-
nificantly different (p<0.05).

AEL purge lossoll 793 zlol& FA] g+ Ao
ik Wt A4 purge lossE ERE AR 6

o A% & 2ol AZ ol the FRE B
2 Aoz FEHAU

3|9t HUIEf B4 (Volatile Basic Nitrogen; VBN) E2+9]
B} — @3 4% A 88 10°Coll A F3HA VBNE &
A3k A= Table 9 F 103} ek A2} AA]R|8] BE A
gollA A 712ke] A}ato) wlel VBNo] #-9]3kA F7t
&= 7o) BAFUCHP<0.05). el AS AA A|ge
HAFE 27]9] 3.25 mg%holA 509 73»}3F 8.75 mgh=
FolatA FrHte™, AR Y 3.64 mg%el Al 10.
20 mg%3 A f-2l kA 17]—*6}03111-(p<0 05). Careri 5%

Journal of Food Hygiene and Safety, Vol. 12, No. 1



32 Yong-Wook Lee and Jong-Gyu Kim

< Ttalian-type dry-cured hamol) th3}e] 3)abd HJE& BA
# AT 1227 Qo) EAsdrtn Rug b ¢
Haung#} Lin'®& Chinese-style sausage & A 23} AZ 3
HHA 24A17F BES A3} AZke] At wet Aa
A} #-(ammonia nitrogen ¥ amino nitrogen)o] A Z7}5}
riz B astelct

#37] 27Y 5 Coway B osto] 25
A A7iel Ao FAE 9o}, trimethylamine, 1
231 7)e} kA ofdl Folu} Fud e Ao
< A E0) AR £, B3] oA B X Z AAs=
HEZ ol §9n SUUBINE AEFHY 7aol 4%
AEY AT 20 mg% ol3t2 Fslm Qi) & A9 H3
B3} 242 1004 WA VBNGE A% 27ha3
o1} 50 ARAlOE 20 mg%E 23R Fston oF
#2058 B4 RES Tl MR Qsted wael B
7t ol AR Al Aoz FEHUT)
X|3l AHY L (Thiobarbituric acid values, TBA values)2)
Ha— da LA AEE 10°Co) MAEWA TBARLS
%748 A Table 11 2 129} 2v} A9 Ao &
o uwo] B3 x|t AMslE2E<] malonal-
dehyde?) 98 223t} Malonaldehyde:= TBA<} 283}
o] 530~538 nmollA Hje] FHTE zhe= A 3IFE
& P tEtA TBAZC 2 Ao 4ksl Az g A7
A o™ TBAG] 10 o4 mjolt ka7t #3si
vehle Aoz g 9ok

#ol AL TBA F2 0.112~09452] ¥ & o, A

*

Table 11. Thiobarbituric acid values of hams in re-
frigerated storage at 10°C for a 50-day period

Thiobarbituric acid value

Sample No. Storage period (days)
0 30 40 50
1 0.150° 0.221™ 0.240 0.459
2 0.486° 0.496° 0.670" 0.945°
3 0.429* 0.402° 0.400" 0.500°
4 0.119° 0.170° 0.271° 0.240"
5 0.112° 0.182° 0.176° 0.400°
6 0.204° 0.228° 0.303° 0.524°

7 0.467 0.582° 0.687" 0.739°
Mean+S.D. 0.281+0.172 0.326+0.166 0.392+0.207 0.54410.231

The values of each sample type represent the mean of 3
hams of that type.

Values in a row with different superscript letters are sig-
nificantly different (p<0.05).

™. No significant difference was found among the different
storage periods.

A ANE BFXNE 2719 0281004 509 FHE 05442
F7HENE, A aEE BF S0 AT F £9% ZkE R
Arh(p<0.05). 2A1Z2) A 0.179~09782) B¥XZ w g
ouf, AA Alge] BFAE 2719 0320004 500 AF
0.7272 F7 =AY fe] Z$o npariA g AlgEe B
T 5098 23 F fdstA F7HEACHp<0.05). 3 @
153579 &A1A] 2FFE 504 HoE zhzt 0.945, 0.928 &
0.9789] & Jehidoh

BE AgdA A7I7he] ZAade] bt o8k 27}
3 A AN AFAEe wue dxHm Qg &
Bradford 57 ¥ 934X & WALE(G~TCW) A3}
A gast 27 219 A3} ol TBAgGLe] 2719 0.219)
A 06302 AA Z7EHtiT R uslg oo, Brewer 52
& ZoIALAAE WHALE@CR AsiuA dag 4
7} 219 A 2AFol| TBAZLO] 27]9] 01904 02302 =7}
Sk Bostydct. aeiy Smith 51991y 2E BT~
HAARAE 24°Coll A3t B2AE A3} TBAGS) 27
o] 0.2340| A4 Ajgto] AL Yolxriu B it}
T Wu V8 BE Gar]|ANAE 2~4°C L 20~22°Cojl
365U 53t Ae F TBAGS 233 A3 AFexo o
& Aol gllen 0.61~0.689 & JeEhRUT: B
stdch 3 o] A5 AHE gostE A 7|7kl o
gt} TBAZEe| Z71E9Y 248 s Z4ee Yehid, ¥
FA g gHME G S glod ERFEFe Hay
HEF o] Artel WejAE TBAGLO) 2lo]& vehyA] g
Ao Jehta qich whebd ol AR FF ¢ 24
oy} ¥ el W& AAF T wil TBAZko| ¥stg
T AFS NABHRE Ao Holy, 53] 489 3¢ #

Table 12. Thiobarbituric acid values of sausages in re-
frigerated storage at 10°C for a 50-day period

Thiobarbituric acid value

Sample No. Storage period (days)
0 30 40 50
1 0.191° 0.309° 0.333 0.662
2 0.145° 0.240° 0.490° 0.771°
3 0.390° 0.495° 0.430° 0.490*
4 0.550° 0.782° 0.864° 0.928"
5 0.445° 0.530° 0.675° 0.978°

6 0.179° 0.230° 0.360° 0.690*
Mean+SD. 0320+0.170° 04310214 0525+0206° 0.727£0.160°

The values of each sample type represent the mean of 3
sausages of that type.

Values in a row with different superscript letters are sig-
nificantly different (p<0.05).

Journal of Food Hygiene and Safety, Vol. 12, No. 1



Shelf-life of Hams and Sausages in Refrigerated Storage 33

2 o] A W SeA B 5 QlE vk 2ol A ¥
g Zo| A% ¥ 5% 9 (polyunsaturated fatty acids)e] <
o) wa} Are(rancidity)e] =7t HE AR ZZzgc}
Wu S5 23 Fur|aARe APz FelM BXE)
Aupate] gako] & Aol upE AHE A & Ao
2 A9ty gloh £ Motilva & #oll A G| BA F
free fatty acid(FFA) 32k} carbonyl indexE Z A3
FFAE 219 21548 49 HE Y4A4E8Q Jlokrd
#}5H2 (carbonyl compounds)®] A& FE ¥k op et
FFA =5 27} lipolysis®] F& R Hol7] gjio] ol& A
ud B2 fr)sly) 3 22 Bl

B Aol Auje A= 10°CH] A3A] TBAZLo] A4 3]
z7kE9.ou 509 AFFe 1.0 olatE FAE L glo]
AR = 2ate) whg AR FAeAME AR7} H|AE
Z oA Aoz HAHAG. v A5 AlReM TBA
Ztol 1.0 2H3le £aF Hol FEHUM

oA REr ED Bt

oAt Alge Alg7t 333 A5 2 FASRET
e YT Fo] e@HA ¥m kHIstE BAE] 4
o] AAElE Ao EFE A4E AYdEue BF 4
A2 QurdEee] 233 hgEee dEAel 24
dtt. 7289 A7 6TF 2AAE 10°Col A B#3t
o o AEEA Fd WS ste] AvkdTTet g
#¢ 233 A% G 2o
QUBHYR40| #8l— FZ PR S AHESt] @3 2
2] A|g2] Uubs|F4=(standard plate countys ZA e 234
= Table 13 2 149} 7ch 9L 409 HA7RR] BE Al
ZolA 30 CFU/g o|3t2, 18] 2 50 A 1537 Al
2ol 10° CFU/g oo & vehgth. AA1A9) 735 404

Table 13. Standard plate counts of hams in refrigerated
storage at 10°C for a 50-day period

Standard plate count (CFU/g)

Sample No. Storage period (days)

0 30 40 50
1 <30 <30 <30 <30
2 <30 <30 <30 <30
3 <30 <30 <30 <30
4 <30 <30 <30 <30
5 <30 <30 <30 <30
6 <30 <30 <30 3x10°
7 <30 <30 <30 <30

AR BE A|RoA 50 CFU/g ol3t2, 18l 50
AT 1E57 A|g4A 10° CFU/g °)/3 22 Vet

e FEE AerEQl vAE e A3 ALl HAFY
Hrz gyss 71Fe] Sn, = a5 A o U
g 24% 4 ok Kemp 52 @GR4 #7hshe 4Ee 2
2]3 dry-cured hamg,” 12l3 g2 2 $4& 2P
dry-cured ham&, &= %7} Th& dry-cured ham(bone-in
2 bone-less hams)&™ 747} t}& Lxol Aste] Al
o] MztE BasiAct oj2iF dhY ALY AP ntY
10°Ceoll AAA T A7t F8& 753 FEeldevy
0°Coll HAARTE Fotdt Aoz vedth wehd 1e
WERT At 2 & 2%} BolMe] u|AE A4S Al
g 2 qtke Mg ZE3ch. Adams & British
sausage® 6°Coll AFAl, AEAH TR A|E(Butcher's
sausagey 59 Fo MFF7t 107~10% CFU/golR vt
A TR AgE AFFrt olit A At By
stttk Bradford B9 FHHFEALAAE 5~T7Co
129 9k AAA] HES7h 10°° CFU/gell A 10™ CFU/ge.
2 Z7}stdan RaEdch Brewer 508 FEld¥Xea
AAAE 4Co) HAA, 108 Fo ATEF7H 2719 10°
CFU/gollA 10° CFUge®m F7tEiou ZEES
2% D 3%2 A7HE ASoE 21 Fofl 10° CFU/gL R &
gt w3ldch. Huang? Lin'&  Chinese-style
sausage & 37°C, 45°C 2 S0°ColA AZAZE 24X 7k
F z7]9] 10° CFU/gollA] ztzh 10°, 10 2 10° CFU/go 2
stk Bttt Lamkey 578 X0 AAAIRE 4°C
J 459 B¢t Al hETe Aasrt 43 T
o} 359 F o]u] 10° CFU/gol 2l ot 34 & 2
At} 7)eF H7HES HrpAelE A F7bh 23
on 459 AFFE 10° CFU/gll 23kA) ok sisitta
239t

Table 14. Standard plate counts of sausages in refriger-
ated storage at 10°C for a 50-day period

Standard plate count (CFU/g)

Sample No. Storage period (days)
0 30 40 50
1 <30 <30 <30 3.5x%10*
2 <30 <30 <30 45%10°
3 <30 <30 <30 <30
4 <30 <30 <30 <30
5 <30 <30 50 <30
6 <30 <30 <30 1.0x 10

The values of each sample type represent the mean of 3
hams of that type.

The values of each sample type represent the mean of 3
sausages of that type.
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oldel An o2 AF EFo|Y HEF HUZ A
o] o= AR A =AY E3}He Aoz Jot
"eh E 479 AlEe x7lde B2 100Co] AFA,
40 A ¥ 7R E 30 CFU/g o132 vehtn glo) b2
AFREY ARRY g 2 Aolc TH 50Uol
Az}slol o} 1272] BN 10° CFUg o402 viehg
o], 2379 &AM 10° CFU/g o)l og yehin
Ack. wpebA] 2 Ao Hrta AlgE HFAE Mol
509 ol FFE Aol t& Frise Aoz Hildh 9
i) BAE A&7l tid R0 2 SA
Foll FalM A7t SAY AoE FAT e Bl
ot} W A2 Eu| A E-9| 5] (International  Committee
on Microbiological Specification, ICMSF)ol| A& 2 &g
oM WE 2 WF A&, ¥F A% 4 7Sl st
ol 48 #A4P7S HA4sa ok & BF A&, A 2
W AL AT FEE 26 HrbE(n, ¢ 2 mgh)AM
T 5x10°%7g, 1)1 397 HrM@m, ¢, m 2 MhellM e
107/go 2 A3 1 vk Lamkey 58 AA A A|lg87}F #
2| gH§H(unacceptable) 2 $-2 A7) 10° CFU/ge.2 B9t
o, o] FE2 YutHo g TN FFHo g 47}t
YA Ho] B2 A = FFelvh wEhA B Aol
10°Co] A7gA 508 7HAaFo] Vet date G5 Ao
2 HriEdoh 3 g dAxtge] BaoME Agg
7h e AL ohgo] FrkA 89 F Y i A R
Fol 71908k Aeg FHHAL F dEK nE o
o] ¢ AN ALE 58 & 5 Y3, v EAol9
NE AZA| B7HE AMRolY B )7} dalA] Aol AL
B AY Ad e el ols dag Aes B 4 itk
CHEHZ-2(coliform group) — Desoxycholate agarZ AL&3}
o P} 2AA AFe] NFFTS S A 27 MR
ZEE S0Y A $AA] BE AEM tidadt $48
2 Uehddo figaee 139 Folx A o E &
e Falsted AT vkag Aske 2714 B2 B @71

of Qlovl $AY AFA] FAYL nAFTh 45AE
of g g Eel FANFOZA SIS A
ABEMIA B AL sl e SHoz
TR lom QRANE N5AE % DS A
gAoE FAHNT Atk B AT AdeIAE 27)AE
% 10°Ce] Al S0e] Ak B RE AgAM &
Hoz ven o} thgel e 2 ool Zu
oM Qhi e A H7bsIgAn

1 9 A7AEe] wool ofshy Feld sl

a2
My

Ade] 4Ed Rog Yehn v} & Bradford 5
< ERALANR A tiFF Tl Z7)0d= 10* CFU/go]
Actrt ol& 5~7°Coll 149 F<SH AAA 10*° CFU/ge &
Z718t9tkn B 318lgch. i Bradford 592 3y a s
AA oA 27 AR AFTFE 10 CFUgglen o2
5~7°Coll 129 Tt AAA| 10°° CFU/go g Z7halg ot
HEGE A7 2NEANE 2%) 1 F77F AAHYT
A HuEErh £ HEe] A AEES FE AP
< 7FEAIE AAIREA VA Foll gt To] ¢
AHEHAAY £ A8 5 de M7 gl Aoz
BT Avtigae) SR A T ArReY AREc
2 F7F o A A e nlel R ElE FEeld)

40| Zxpis}
7%5e] B3 6379 2AAE 10°C] 47 LASAA
z

B304 AN AR Fig 2, 3% 2ok B4 4Fo]
e B9 213 4R £88 53 7|50 IR
Aol JEg e £ EAQoR B oA Rheome-

= O
springiness), -7 (cohesiveness), #] 2t (chewi-

L

ter2 ERA]
ness), A 2H4(gumminess), ¥-2A](adhesiveness) ¥ ZA1A
(hardness) 55 ZA 35},

P AR BAE 37)|3te] At G AR
oA Al S7he Hlov) dAI FEAE BolA=
ookt AA Alge] HFAZ= Wl AL 0.896~0.932,
AR Y] L 1.042~1.1609] & YERRA o H A7)
Zke] 7ol uet [o¥ Apold RolX) gkt 3L
el A BE A8V} 24717k el upe} WoRE 3}
olg RHolA gRom A9 AL QR A&7 F1E
RYd. AA AR HIFAZE el A 0.458~0497,
2AIR 9] AL 0.582~0.6079] & el o™ |zt
o] Aakgol weba AHE TS HRlo FelE B
£ UERiAE Btch A g1z Al gt 3
F 2AA U8 Alg7F AP E o Foldt T4E Blo
AR BES BolR| fUrh AA A5 IR W
749 3.005~3.435, 2A|A 9] A 4.545~5.103¢9) g&
guiglon A7)zt uabd FHE B o fo3 2
ol HolA& sttt HAGL R A E7F HA7|7he
uhepa] APdAo R fold FHE HYow AlEe wep
F7rEAY AaEHo AR ALE HolA] Fhrh WA
Aael Bz Yol B4 3.251~3.847, 24172} B
3.787~4.5749) 3k& Uehl o A7t uhet F<
gk zpolg Hol| gttt Fad & A7|7he] 71}l
upets] AE AG7F Ao fASA FUF e A
Hol A] dAg HEE Rolx) gdvt. A A5 Hit
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Fig. 2. Changes in texture profile values of hams during
refrigerated storage at 10°C for 50 days. Each
point represents the mean of seven types of hams.
—@—: Springiness, —O~—: Cohesiveness, —A—:
Chewiness, —/A—: Gumminess, —M—: Adhesive-
ness, —{_—: Hardness.
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717bo] Zatgtol whebr] ZHAEE AFE, 249 AEE
Z7HsE AEE HYoy f9d AolE YEhRE &t
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% &= (shear and compression force) 5ol J&& W& 4 9l
th ket Smith V% B & H]Z A2 ARl A YH
we} A1d % (Wamer-Bratzler shear values)’} ©213-& B3
stlon, dE B ZAYLA|R| o)A H]iLo] o) F7hetd
mEid] g A o B2 A 74 =5 el o F
7H8E Ao HrREEYh B A7 EARA AdelMe
AA717ke] Aol wpEha ¥ Ao} THE B FE
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Fig. 3. Changes in texture profile values of sausages dur-

ing refrigerated storage at 10°C for 50 days. Each
point represents the mean of six types of sausages.
—@—: Springiness, —O—: Cohesiveness, —A—:
Chewiness, —/A—: Gumminess, —l—: Adhesive-
ness, —_—: Hardness.
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FAel| nX= &S AR A, ML opEAA HIHA
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Fig. 4. Changes in sensory scores of acceptability of hams
during refrigerated storage at 10°C for 50 days.
Each point represents the mean of seven types of
hams.
—Q~: Color, —A—: Flavor, —4p—: Taste, —(—:
Texture, — X —: Overall Acceptability.

7hoh BREE 291024 HUH F3wo] L Pl
£91€ Wal(odonjol o], WAt G AR F9] 3y ¥
Sol Sjate}, 23 e WA AR A3t 9
PETE 22 AAAAT. 28 o) 2REL 2R

Yo vlES A GAF) HFrEE HUlZ 1) A
0°Coll B stE Zlo| wigalsitn S5t
ARl g BAEH H7HE FyF AT 2] Bradford
S0 FH T ALARE 5~T°Coll HAA], A7 7]
Zto] At met Ao uigt Hert wolxon YAl
o mlxle Ggko] o 219 T A B4 o)FH 7} A
o Agrizke] LAETE ¢S 2 42 AHE 1Y
oty 2 st Brewer 502 ZH4 EQAAAREZ
4°Coll HAA 21Y A ¥ o2y BEFVL 1% H7HE
P = o) H7} FrstH o 2% 2 3% H7MH ASole
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Fig. 5. Changes in sensory scores of acceptability of
sausages during refrigerated storage at 10°C for 50
days. Each point represents the mean of six types
of sausages.

-—Q—: Color, —A—: Flavor, —@—: Taste, —}—:
Texture, — X —: Overall Acceptability.
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okzbe] ZHako] QA EIQl OV AA 717t FolE BF I sATH 2N A5 AR Al golA] 2zte] AhEAY
purge lossZ Hlom 1552 Al golE A7 F A%AQ) purge loss(0.44~11.29%)7} A=A #d
A @7|e] A (volatile basic nitrogen, VBN)= 33} 2R BE AlBolA A 713t ARyl wet fol @
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