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This study was conducted to evaluate the effects of injection of red wine on physico-chemical charac-
teristics of pork loin ham during cold storage. The pork loin hams were manufactured by injection

of red wine as Control (0%), T1 (3%), T2 (6%), T3

(9%), and were analyzed, while stored at 10£1C

for 4 weeks, respectively. As a result of the injection of red wine, the pH values of pork loin ham
were reduced, whereas WHC values were increased compared to the control (p<0.05). However, there
was no significant difference in cooking loss. In meat color, as injection of red wine increased, the
lightness values were reduced, and redness values were increased during 4 weeks. In texture profile
analysis, values in shear force, brittleness, gumminess and adhesiveness were increased as red wine
injection increased (p<0.05). But, injection of red wine reduced the VBN values until 2 weeks.
Treatment groups with more than 3% red wine showed lower TMC values than control until 3 weeks
(p<0.05), whereas Lactobacillus counts were significantly increased by injection of red wine since 2
weeks. In conclusion, red wines showed the effect of increasing the quality characteristics related to
physical and storage in pork loin ham during cold storage, and proper injection level was 3% when

pork loin ham processed.
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Table 1. Formula of curing solution for pork loin ham

Ingredients (%)

Treatments o
NPS Phosphate Sugar MSG Water/Ice Red wine Total
C (0%) 7.00 1.20 3.00 0.30 88.50 - 100
1 (3%) 7.00 1.20 3.00 0.30 70.50 18.00 100
2 (6%) 7.00 1.20 3.00 0.30 52.50 36.00 100
3 (9%) 7.00 1.20 3.00 0.30 34.50 54.00 100

" NPS [NaCl: NaNO, = 99:1]

w2} Control (0%), TL (3%), T2 (6%), T3 9%)E TS A%
A 1F "E8(Biro, Model VTS-42,

stk €4 9 5
Marblehead, USA)E A&t 1M7F HEY F 4T WALl
A 29 S4 5 308 Al HEFS A HEA Y F3

T, $H7F4E71(AC-7FM-SMK, YUSUNG Industries INC,
Korea)E ©]&3t 601/ 30 1129 65T/ 30% TAHH =
AA AF SALE7F 74T =2 W7kA 80TAA 7hEst
A O WA A 4R Y
ide (PVDC) ¥ EA47](Leepack, Hanguk Electronic,
Gyeonggi, Korea)® Z 43} Sealing $ W44 (10£1T)NA
0,123 45 5% A% F £42 ANt

& poly vinylidene chlor-

pH, EAed 9 Jjgzia &N

pHE A& 3 ¢& 75 27 mit 84 £33 o 13,000
rpm (T25B, IKA Works Sdn. Bhd., Malaysia)®ll A 2037t +4
3} pH 49} 10 buffer solution®Z B A& pH meter (Seven-
Easy pH, Mettler-Toledo AG, Swistzerland)E ©| &3t 4
aH3 T

H ¥ (Water holding capacity, WHC)Z A& Kocher
Foegeding [25]¢] W& A4 7o) =5 HFsto] 4
d& Ao, ASE ¢ 3 mme A72 EH¢(BK5SS,
Kitchen-Aid, USA) T+, 70T 9] 2424 30&7t 7+€ 3t
AUk 7HEYd NEE d5e ol8stoq WAsgen, 1,000
rpmol A 1083 A& &t AR FAE S5
(A& FA-fe FE25FA)/ A= FA]x1002 2 thelstm
R S

7}E 7% (Cooking loss)& 7+ A A3 d
T 3 emz Adste] Ao st 80T FeF2A
N FEMFEEE7E 65C)F E718 AABT 4TAA 24
T 3A F ZAsAH.

r—[m

SM(CIE L*, a*, b*) &H
A PVDC Aol e AAT & A5E ddste 308
Ao A FAY b5 F stolZ 2 H AR oo s

~

o o] &, FAF 42 Minolta chroma meter (Minolta
Co. CR-400, Japan)E A}-83to] = (Lightness)E UEIH =

L3, 24 5 (Redness)E UEME a3k} 34 = (Yellowness)
2 YelE bate 47 33 whEste 34899t Minolta
chroma meter®] EF3} 249 -& EFAIHY =92.8, x =0.3134,
y =03193)& o] &3ttt

MEDL 9 xEZ EH

@7 (shear force)&= Instron 3343(US/MX50, A&D Co.,
USA)E o] &3t AT 25T FHOE ¢0.65%
200 cmE AL F F5 FFG A4LFOE knifed plunger
£ o] &sto] ddstal ZAst¢aL, olyf 34 271 load cell
10 kg, adapter area 30 mm2 ©] 1T}, 22 ZH(texture analysis)
© Instron 3343(US/MX50, A&D Co., USA)& o] &3ke] 807
oA 1A 7FERE & A3 H S58FES Fyol HA Jt=
5cm x A2 5 cm x 0] 20 emE AT} plunger No.
302 5 A 7o] HA g e oA 7 = (Hardness),
X W7 E(Surface hardness), &34 (Cohesiveness), T2 743
(Springiness), 7/ (Guimminess), % &4 (Chewiness), 2
A (Adhesiveness) s ZA st th oW S4 272 load cell

10 kg, adapter area 30 mm’] %It}
3|2N AHJ[Ef ZA3HEHE(Volatile basic nitrogen, VBN)

4R A7l AA33E-S Conway M &4HH Pearson
[B1]e] W& FAstd AEE 10 gl TF 90 mlE 7t
10,000 rpmell Al 303t #43 ¥, AN L o }A| (What-
man No. )& #3514 &3 1 mlE conway unit 9|4 ]
2 WA= 001 N 848 4 1 mIgh A A12F(0.066% meth-
yl red+0.066% bromocresol green)g 3%¥ (30 mg) 7FstAth
T HAEL o glycering HIE2Y F4& FL2 F 50%
KCO; 1 miE el ¢ ¥ & l A9 A7 B& 8718
FHOE WHF F 37CAA 12082 3 gAY F
0.02 N H;SO,2 W49 5489 S43t mg%h=E Ut
AT

Volatile basic nitrogen(mg%, mg/100 g) = 0.28x (a-b) x
F x100/0.1 mg%={((a-b) x F x28.014)/sample(g)} x100

a:BAE AAA (ml), b: IANE AFA (ml), F: 0.02
N H2504 Factor
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Table 2. Effects of addition level of red wine on pH, WHC and Cooking loss of pork loin ham

1)

Storage (weeks)

Items Treatments
0 1 2 3 4 p-value SE
C 6.32 6.01* 6.25" 6.00* 6.12% 0.22
¢ Bc Bb cd Ba 0.05
T1 5.85 587 5.94 5.72 6.00 0.00 003
- T 5.84¢ 5.89% 6.00% 5,785 559> 0.00 0‘ o
p T3 5.88° 581 5.86% 5.66™ 579 0.00 0'02
p-value 0.05 0.00 0.00 0.00 0.00 '
SE 0.08 0.02 0.04 0.04 0.06
C 77.37¢ 86.51° 89.24 91.71 87.15 0.18 1.96
T1 89.61% 90.43* 86.32 87.28 86.12 0.73 113
WHC (%) T2 83.20% 91.13" 86.62 91.36" 87.06° 0.00 0.88
(% T3 82.27% 9239 89.88" 89.42" 83.99° 0.00 1.05
p-value 0.00 0.00 0.70 0.42 0.95
SE 134 0.77 1.20 1.00 1.84
C 28.56° 29.89° 13.44° 14.80° 16.50° 0.00 2.09
T1 2935 2324 13.13¢ 11.91¢ 18.47™ 0.00 1.91
Cooking loss (%) T2 30.39° 30.46° 15.48° 13.34° 13.40° 0.00 235
& ? T3 28.66 2143 16.12 15.99 16.00 0.06 1.77
p-value 091 0.05 0.65 0.56 0.16
SE 0.88 133 0.88 0.99 0.81

UC : Basal formula, T1 : Red wine 3%, T2 : Red wine 6%, T3 : Red wine 9%.
*PMeans were significantly different within the same column (p<0.05).
““Means were significantly different within the same row (p<0.05).
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Table 3. Effects of addition level of red wine on CIE (L*, a, b*) of pork loin ham

1)

Storage (weeks)

[tems Treatments

0 1 2 3 4 p-value SE
C 83.83" 82.61 80.56" 82.86" 80.39" 0.29 0.6
T1 71.46° 77.61 74.11° 78.62° 70.81%° 0.08 1.15
. V) 64.51< 81.17° 6214 79.80"% 64.14% 0.00 243
T3 63.48° 79.68° 59,37 7441 66.88" 0.00 213

p-value 0.00 0.39 0.00 0.01 0.04

SE 256 1.02 2,67 1.04 234
C 7.25 8.56 7.78 8.54° 7.66 0.89 043
T1 8.39 8.80 8.16 10.39* 853 0.13 031
. V) 8.84° 9.68" 9.14™ 10.65™ 10.26" 0.04 0.23
a T3 8.16° 9.15™ 8.33° 10.82* 10.24 0.01 0.33

p-value 0.27 0.1 0.33 0.02 0.34

SE 0.29 0.29 0.26 033 0.59
C 6.62 6.38 6.44* 6.24 6.33% 0.78 022
T1 557 5.25° 3.78% 6.71° 435" 0.01 038
. T2 3.99° 6.50" 265 7.55" 491™ 0.00 0.55
T3 465™ 6.34° 433% 6.27% 5,615 0.02 033

p-value 0.07 0.79 0.00 0.05 0.03

SE 0.38 0.29 0.46 0.21 0.37

DTreatments are the same as described in Table 2.

AMeans were significantly different within the same column (p<0.05).
“Means were significantly different within the same row (p<0.05).
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go] gTolole #71ge o gTohele Hrbetx ¢ gz pyranoanthocyanin®] g 3-& Wzl Zolgt AR TH14].
Toll A AM et B4 Yebgtha 8501, Selani 5 [40]9]

AFAAE g7lo] gl HAUSHS | AAer} F2 X% EM
AFE e £ 439 A9} utg e AFE YA geopele] 4l do Advtel 244 EA nAs 4F
1, olE EEFEEC] kg T 006%= 2% H7HE 7] wEol < Table 49} Table 59 Yebf At Ae7ks thz7of Hl g
Table 4. Effects of addition level of red wine on shear force of pork loin ham
St k
Items Treatments” orage (weeks)
0 1 2 3 4 p-value SE
C 216" 281° 136" 2.39< 2.20% 0.03 0.16
1 227 2857 228" 324" 2.95% 0.02 0.13
Shear force T2 327 2.74° 246" 348" 3.85™ 0.00 0.14
(kg/ cm’) T3 2.87%° 322 260" 280%™ 3.69™ 0.01 0.12
p-value 0.00 0.71 0.00 0.01 0.02
SE 0.14 0.14 0.16 0.15 0.21

DTreatments are the same as described in Table 2.

“Means were significantly different within the same column (p<0.05).
““Means were significantly different within the same row (p<0.05).
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Table 5. Effects of addition level of red wine on texture properties of pork loin ham

Storage (weeks)

Items Treatments”
0 1 2 3 4 p-value SE
C 056 056 056 0.90% 0. 44“’ 0.00 0.05
T1 0.70%¢ 0.78" 0.60° 0.90° 0.66"° 0.00 0.08
Hardness T2 0.85* 0.88% 1.26™ 1.08"° 113" 0.00 0.04
(kg) T3 1.24* 1.04* 115" 1.09* 1.27% 0.06 0.06
p-value 0.00 0.00 0.00 0.01 0.00
SE 0.08 0.08 0.10 0.05 0.10
C 047 041" 0.54% 0.79% 0.33° 0.02 0.05
T1 0.69% 0.68"° 0.45% 0.79* 0.54% 0.00 0.03
Britileness T2 0.821% 0.65° 0.81%° 0.84"% 1.05™ 0.00 0.04
(ke) T3 0,93 0.88% 0.89% 086" 1.27% 0.00 0.05
& p-value 0.01 0.00 0.05 0.01 0.00
SE 0.06 0.09 0.06 0.04 0.12
C 051 047 0.41° 0.54 057 017 0.02
Cohesivenoss T1 0.46 0.60 050" 0.53 0.56 041 0.03
%) T2 048 047 054" 0.52 0.6 0.62 0.03
’ T3 0.60 0.70 053" 0.54 0.56 0.74 0.04
p-value 0.65 0.26 0.05 1.00 0.94
SE 0.04 0.05 0.02 0.03 0.02
C 1.05 1.00 1.00 1.05 1.08 0.34 0.01
T1 115 1.23 1.00 1.08 1.10 035 0.04
Springiness T2 112 1.09 1.03 1.07 1.13 0.91 0.03
(mm) T3 1.11 121 1.09 1.29 1.02 0.55 0.05
p-value 0.88 0.37 0.24 0.33 0.78
SE 0.04 0.05 0.02 0.05 0.03
C 0.28% 0.27% 0.24% 0.49° 0.24° 0 0.03
Cumminess T1 0.32% 0.50"5 0.30% 059" 0.47%° 0.03 0.04
K T2 0.41% 0.42% 0.69* 0.60° 0.66™ 0.04 0.04
(Kg) T3 0.75* 0.71* 0.62* 0.41 0.70% 0.78 0.04
p-value 0.00 0.03 0.00 034 0.00
SE 0.06 0.06 0.07 0.03 0.06
C 0.30° 027° 0.24% 0.44° 0.26° 0.05 0.03
T1 0.38™ 0.55° 0.39% 052 0455 0.54 0.04
Chewiness T2 048 0.46 0.71% 0.61 0.65" 038 0.05
(kg, mm) T3 0.75 0.73 0.79" 0.75 0.72* 0.98 0.04
p-value 0.07 0.06 0.00 0.07 0.00
SE 0.06 0.07 0.05 0.05 0.06
C 0.18 021 0.24% 0.314% 0.20% 0.00 0.02
T1 0.12% 0.29%° 0.20% 0.32"% 0.23% 0.00 0.03
Adhesiveness T2 0.24% 0.25% 037 0.34"% 047% 0.00 0.03
(%) T3 0.47% 038" 034" 0.25" 053" 0.00 0.03
p-value 0.00 0.00 0.00 0.08 0.00
SE 0.04 0.02 0.02 0.02 0.05

UTreatments are the same as described in Table 2.
*PMeans were significantly different within the same column (p<0.05).
“Means were significantly different within the same row (p<0.05).
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A
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Table 6. Effects of addition level of red wine on VBN of pork loin ham

_C_).;QH 7—1/‘4 1;'4

4PN = A&

o w3
o thETUT %

Sl H7 s
2o H= A

ZoRle AUtste] AT
Jin S5[21]°]

Items Treatments” Storage(weeks)

0 1 2 3 4 p-value SE
C 13.49* 1527 14.01* 13.07 13.12 0.10 030
T1 13.87* 12.70° 12,56 14.85 13.77 0.32 0.38
VBN T2 13.68%% 11.84% 11.67<° 13.40° 14.50° 0.05 0.37
(mg?%) T3 11.91% 9.62 13.31"™ 11.67° 13.45° 0.00 0.38

p-value 0.00 0.00 0.00 0.08 0.78

SE 0.25 0.62 0.29 0.46 0.46

DTreatments are the same as described in Table 2.

*“Means were significantly different within the same column (p<0.05).

““Means were significantly different within the same row (p<0.05).

Table 7. Effects of addition level of red wine on total plate count and Lactobacillus count of pork loin ham (log CFU/ g)

Ttems Treatments” Storage(weeks)

0 1 2 3 4 p-value SE
C 2.36™ 411® 4.46% 6.86™ 7.44" 0.00 048
T1 387%™ 1.69 1.77 5.90% 746" 0.00 0.66
TPC T2 3.10% 1.10™ 1.66™ 6.04% 7.49% 0.00 0.68
T3 243 1.40™° 1.78™ 496" 816" 0.00 0.68

p-value 0.00 0.00 0.00 0.00 0.83

SE 0.19 039 036 0.21 0.29
C 282" 294 2.19% 214° 262° 013 012
T1 4,09% 142 156" 353% 3.46% 0.00 0.29
L nctobacillus T2 3.67% 2.02° 2.68% 3.46™ 3514 0.00 0.17
T3 2.78% 226 3.58" 3554 3.28"8 0.00 0.14

p-value 0.00 0.00 0.00 0.00 0.00

SE 0.17 0.17 0.25 0.18 0.12

DTreatments are the same as described in Table 2.

*PMeans were significantly different within the same row (p<0.05).

"“Means were significantly different within the same column (p<0.05).
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