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Abstract

74

This study was carried out to investigate the effect of red wine on the color, hardness, springiness, chewiness, pH, volatile
basic nitrogen (VBN) content, thiobarbituric acid reactive substances (TBARS) value, and total bacterial number of pork meat
stored at 4C for 10 days. Pork meat was treated with 25% water (control), 20% water and 5% red wine (RW5), 15% water
and 10% red wine (RW10), or 10% water and 15% red wine (RW15). The lightness (L ), redness (a) and yellowness (b)
values tended to decrease with longer storage period (p<0.05). The L’ values of RW10 and RW15 were higher than those
of control and RWS5 on the first day of storage, whereas the control and RWS5 had higher L’ values compared to RW10 and
RWI15 after 10 days (p<0.05). Hardness of RW5 was the lowest after 10 days of storage (p<0.05). The pH levels were not
significantly different among the samples. The VBN contents increased with longer storage period (p<0.05), and those of
RW10 and RW1S were lower than those of the control and RWS after 10 days of storage (p<0.05). The TBARS values
increased with longer storage period (p<0.05), and those of the control, RW5, RW10, and RW15 were 0.61, 0.45, 0.35 and
0.33 mg MA/kg, respectively, after 10 days of the storage. The total bacterial numbers increased with longer storage period,
and those of RWS, RW10 and RW15 were lower compared to the control (p<0.05). Taste, tenderness, juiciness, and palata-
bility were not significantly different among the samples, but the flavor of RWS had the highest value after 10 days of storage
(»<0.05). These results suggest that red wine can inhibit protein degradation, lipid oxidation, and bacterial growth when used
as an additive of seasoned pork meat.
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Table 1. Formulation of seasoning pork meat with red

wine (%)
Ingredient Control" RW5” RW10” RW15Y
Soy sauce 50 50 50 50
Sugar 20 20 20 20
Leek 2 2 2 2
Garlic 1.5 1.5 1.5 1.5
Ginger 0.5 0.5 0.5 0.5
Sesame oil 1 1 1 1
Water 25 20 15 10
Red wine 0 5 10 15

b Seasoning pork meat containing water 25%.

& Seasoning pork meat containing water 20% and red wine 5%.
3 Seasoning pork meat containing water 15% and red wine 10%.
K Seasoning pork meat containing water 10% and red wine 15%.
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FAESe] A2 AMAA|(Chromameter CR-200b, Minol-
ta Camera Co., Japan)Z ©]&-38le] W % (lightness, L'%k), 214
S(redness, a #) 2 A E(yellowness, b 2H) S =431
o] w A L 9Jsto] A& calibration plate2] L', a” 2
b'Ee ZH2E 975, —6.1 2 7.40]%]th.

3. &k, ey 9 dEd 53

7IAA 24 24 Hals 7=, A=, Eols 24t
40, 15 2 5 mmZ AF2 11, rheometer(CR-200D, SUN Scienti-
fic Co., Japan)E °©]-83te] S7g3lth olwl] 7 E(hardness) 3
€2 X (springiness)< round adapter 252 ©]-83}o] table
speed 120 mm/min, graph interval 30 m/sec, load cell(Max) 2
kgo] 7o 2 =33ttt A E A (chewiness)2(peak max +

distance)xcohesivenessxspringiness # 2% ERHSITE

A

4. pH &H

ohd =50 pH =42 7] &=l A pH 4.0} 7.0 buffer®
B3 fe]d=o] B2H4 pH meter(ATI Orion 370, USA)S
ol g3l FH e, AlEE B T 10 g5 3l =
T 40 mLe} A dHg & Sk

5. VBN(Volatile Basic Nitrogen) &zt &M

VBNGEI A 9712 4) 3582 Conway unitE ©]-8-3+ 7]
FEAPH(KFDA 2002)0] efsle] S0t 5, FdES2 ¢
(e}
=

S5 16 mL2} 20% perchloric acid 2 mLE ¥ 1 723}



Sk 53,000 pmell A 15 F<F AT elste] S-S F5t
Gt A= 1 mLe} 50% K,CO; 1 mLE Conway unit 2|4
o i, A= 10% B4t F5A4E 1 mL 713F & 37T
A 80% Bt Wx|E vk 0.01 N-NaOH=Z 2333t} ©]
] FAIHETE o] Aefste] ofgj e} 2 ALk ofst
o] VBN &&Fs Folsith

VBN(mg%)=0.14x (b_—w‘?xf x100xd

a: FAF 0.01 N-NaOH % ZH(mL)

b : AlE2] 0.01 N-NaOH 2% ZHmL)
AR AR @

f:0.01 N-NaOH 97}

d : B4 wj<e

6. TBARS(2-Thiobarbituric Acid Reactive Substances)
S

M

JI)l-

S
FEESS] TBARS @2 AlE 2 g€ perchloric acid 18
mL 2 BHT 50 xLo} A #&3}a1, o173k ozt 2 mLel
2-thiobarbituric acid 2 mLE 7}5}2 531 nmollA &F==S
=33le] YEhd 3hS A8 kg & B35 mg malonaldehyde
2 A4lel9 thBuege & Aust 1978).
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| & el eJste] S8,

o, F0), 245 el 2 SRAQ T1Eme distel 1
F(like extremely)S 7 Y l(dislike extremely)Z
1402 3= 74 7132 =W o2 3191t (Stone & Sidel 1985).
SE A3 4TS 33 WS4 HRES ol seie %
R TAAR YeRf9l o, BAX 2= SPSS 14.0(statisti-

cal package for social sciences, SPSS Inc., Chicago II., USA)
= o]&atith AFTE Aol Fe 2 p<0.05 FEolA]
one-way ANOVAE AA|e & 23t zlo| 7} l= AF p<
0.05 =294 Duncan's multiple range test® A] 85 Alo]2]
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Table 2. Changes in L*(lightness), a*(redness) and b*(yellowness) of seasoning pork meat during storage

Storage days

Traits Samples
1 4 7 10
Control" 54.3+1.7°%9 45.442.1° 40.3+0.9° 37.2+1.1%
. RW5” 54.9+1.5" 43.8+0.8 37.2+1.9® 38.4+2.2%
L
RW10” 60.12.3*4 44.7+1.1° 36.3+0.7°" 33.541.2%
RW15? 60.7+0.8"* 42.9+1.5° 323424 32.5+0.78
Control 15.5+0.9° 9.1+0.7° 6.3+0.6 4.2+0.4%
X RW5 15.3+1.2° 8.3+0.4° 4.6+0.6" 4.4+0.7"
a
RW10 16.1%1.1° 8.5+1.0° 3.340.5° 3.0+1.08
RW15 15.620.7° 8.0£0.7° 3.840.9¢ 2.6+£0.4®
Control 7.941 2% 10.2+0.7° 15.120.5* 13.7+0.7°
. RW5 7.4£0.9 9.9+1.1° 13.8+0.9* 12.9+0.7
b
RW10 13.0+1.5™ 11.9+1.0™ 10.1£1.0"® 10.6+0.9°
RWI15 12.541.0™ 10.8+0.7% 9.9+0.7™ 9.4+1.1%8

"% Same as in Table 1. ¥ MeantS.D.

% Values with different small and capital letter superscripts within the same row and column are significantly different at p<0.05,

respectively.
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a7 B RWSHG frejatl ko, A7 2711 10
Aelli= RWI10 31 RWI57F tha7 3t RWSETE
THp<0.05). AAEE YehlE a' gk A% 5 /2
stod A7 D70 10€A0ll = 7 2 ks Helom,
Z7] e AN AMETE fogt 2lo|7t gileont
1097l RWI157} 71 S kth(p<0.05). 18] 4]
2 JERE b gk 2T 2 RWSE A% F golAle
Folglont RW10 2 RWISE wolzon], 24 10249
2 RWI57F 7 Stk (p<0.05). 222 &H|ALEo] &

Ag Frkshk=tl oA 7HE Fad 92 sted W
Mg AAsittal ks, Aoz v 1 vk
7= Wi Hood & Riordan 1973). 2]8-2] A7Z-2 deoxy-
myoglobin, oxymyoglobin & metmyoglobin] A<l H]-&
o] BE(L), AME@) B FAEDb) FFE v TKLin-
dahl er al 2004). ¥ AT %4 27] RWI0 2 RW152] L™ 2
a #to] & AL A=oQlel dEo] 9 anthocyanin A
Z(Garcia-Marino et al 2010)7} 9&S v Aoz Y7ty
I, b ko] Be AL Y=ol 4 F AE FA A9 py-
ranoanthocyanin(He et al 2006)°] g3k v|x Aoz o7
ek aglm £4 F L2 a'gto] Yolle AL gl
metmyoglobin®] 343} anthocyanin®| polyphenol oxidase®l|
ol o] AkslElo] A 2ol A4 F9HA|(Hong & Lee 2007)
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3. XM& & pHe| w5}

FAE=S A% F pHEl Wsh= Table 491 2t} g =5<]
pHE 37, RWS, RWI10 2 RW157} A% 7L A 72 & &
ofgt Wzt sivkb A1 1094 frolstAl S8k thp<
0.05). Le]a A7 27| & 2713t T A mE Ateld] fo
gk zfo] 7} gloj A Hl=eiRle] H77F Fd =59 pHell= <4
g A2 F5S & F UATE Choi & Lee(2002)= 1
FAHS 5CoAA 109 Bt A4S o pHe 7Haghcta st

Table 3. Changes in hardness(g/cmz), springiness(%) and chewiness(g) of seasoning pork meat during storage

Storage days

Traits Samples
1 4 7 10
Control" 444059 47+03° 46405 5.420.6""
RW5? 42403° 4.540.5™ 4.5+0.6™ 4.940.7"
Hardness 3 AB
RW10” 5.0£0.5 4.9+0.4 4.5+0.4 52403
RW15? 4.5+0.5° 4.8+0.5° 4.6+0.6° 5.620.6"
Control 69.5+6.1 71.244.1 732425 75.043.9
RWS5 71.943.8 70.945.1 735455 73.6+5.8
Springiness
RW10 69.6£5.9 71.442.9 72.142.8 71.242.1
RWI15 71.0+4.4 70.142.7 723443 75.543.5
Control 177.6+21.9 168.4+16.4 179.6£25.5 171.9+18.3
RWS5 182.5£19.1 171.1422.3 173.0£15.9 159.7£10.9
Chewiness
RWI10 180.9+11.8 174.2422.7 178.9+19.0 169.0+19.2
RWI15 188.1+£18.8 175.4+13.5 178.5+11.9 158.5+13.1

=6 Same as in Table 2.
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Table 4. Changes in pH of seasoning pork meat during
storage

by

AN

Storage days

Samples

1 4 7 10
Control”  5.26+0.017Y 525+0.02° 5.22+0.02° 5.44+0.02°
RW5”  523+0.02°  523+0.01° 5.22+0.01° 5.45+0.01°
RWI10? 525+0.01°  52240.02° 5.2240.01° 5.42+0.02°
RWI5Y  524+0.02°  523+0.02° 5.20+0.02° 5.39+0.02°

"9 Same as in Table 2.

oAl Aol Ao} ARkE| It Z12vt Hah er al/(2005)
S 1CollA 28Y &<k A7k 18 a5 pH W3} gl
Tk a%om, Jin er al2006) 1A A& 7 obd
9] pH7F 219 B<t ¥t sivka sksich

4. MZ = VBN &2k 5}

Table 55 =5 A% 5 VBN & W3S Vel A
olty. A% 1¥94 thET, RW5, RWI0 2 RW159] VBN &
7}7} 25.93, 22.37, 19.82 2 20.55 mg%e|l o] A%
H—E 7Yz} 41.18, 35.36, 28.15 2 27.69 mg%E 2|3}

7FlAtHp<0.05). 12]a A7 49 FE = T 2 RWS
7} RWI10 3 RWI5HT} F-2]5H] ol (p<0.05) 713F A%
e FEESS U=l HrEF] 10% o]de] ojoF VBN
o] WYL AAF F e A =E AZIETE Choi & Lee(2002)
= 5TollA A Pd=52] VBN &k A7 271 17.0
mg%l A 1044 25.9 mg%7bA] ol atAl S7hetai om, <k
30 mg% 2ol A o7} ATt Kttt o] 5<]
ANE 2 AT AREY g FAoH, 2 A=
A7 A717A] o1F 7t H“ﬁﬁ}%l ke, 1 ol 2 Al

Z ol A A gE VBNe| FdE=52] VBN % =7

7= Q1o 2 ZAggs Ao g FSHET mEpA] 1S o

= 5 of
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Table 5. Changes in VBN content (mg%) of seasoning
pork meat during storage
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5. M& & TBARS2| wis}

=S A F TBARSS ¥1sE A A= Table 6
7} At} A4 27] TBARSE W2+, RWS5, RW10 2 RWI15
7} 242+ 0.35, 0.29, 0.25 2 0.26 mg MA/kge|d Aol A7 &
frolstAl F7ketel A 1094+ 242 0.61, 045, 0.35 2
0.33 mg MA/kgS JERNATH(p<0.05). vt AL 57}
ZAdshAA Z72] TBARSZ} RWS5, RWI10 2 RWI15HTH
freletAl S7keted A (p<0.05) Bl=2le] H7F7F TBARSE
RS < ﬂlé? Z o2 YElyitl TBARS e A WHatslo]
3+ A3 291 malonaldehyde?] & S7%3te] A|vke] At
AEE F=5 F‘ O Z o] 85|31 ) O™, Tumer et al(1954)2
TBARS #te] 0.46 mg MA/kg ©]3le]™ 7F2]Holal, 1.2 mg
MA/kg ol7delH ¢bds] 4tafgk Zloleta siqitt & A9
A3 Hah et al(2005)°] 9dE5-2] TBARS7Z} 1.13~1.36
mg MA/kge]eh= ZETH 2dt). 8|3 gl =l H7tgh
A & FdE=59 TBARSVE H7bshA| & ARG v
AL Y=ol e e s e Fatst 2h-
(Alonso et al 2002)°l 71913+ Aoz AztHT)

1 A= Table 79l

o i‘_ﬂ" = 2.75~3.01 log
CFU/gOl&’iELUr, A7 713to] ATt AA FeolstA S7ete
A% 1097 = 4.23~5.51 log CFU/g2 YER I THp<0.05).
el A7IZME S TR g EoRle Hvtet
RWS5, RW10 2 RW157} frefaiAl wrof Hl=ekel 3717t v
A& e dAlske A= Yelsth ol 2= hdE
ol 2glAgo] FEES 1% 2 3% F/BINS A9 219 B
ot S wf 2T ET; A3 A(Kim et al 2010)

Table 6. Changes in TBARS (mg MA/kg) value of sea-
soning pork meat during storage

Storage days

Samples
1 4 7 10

Storage days

Samples
1 4 7 10

Control” 25.9342.407° 30.57+1.91"* 37.3343.16" 41.18+2.82*

RW5?  2237+£1.81°  26.9442.04° 3227+2.70* 35.36+1.88"

RWI10Y 19.8242.79"  22.6142.21"® 27.57+£1.51® 28.1542.05*

RWI5Y 20554222°  21.78+1.67 25.61£1.73® 27.69+2.09°°

Control” 0.35£0.057°9 0.38+0.06° 0.48+0.06"* 0.61+0.10**

RW5”  0.29+0.03""  0.30£0.05° 0.34+0.07® 0.45+0.06™
RW10Y  0.2520.05""  0.29£0.03" 0.33£0.06™ 0.35£0.06"
RWI5Y  026£0.02"  0.26£0.07° 0.29+£0.03™® 0.33+£0.07°C

=6 Same as in Table 2.

"9 Same as in Table 2.



21(1): 74~81 (2011) AlEoRlE Uk Fd =59 A F F4 W3 79

7§ttt el m @ =elelo] gt 2hgo] ltke K 7. XM& & o5 E49| wisl
(Daglia et al 2010)914] Ko #jEsiele] Aot A4 & FAES A F B 542 WS Table 8ol YERAY
FdES] o, :";@ 2 AAHQ 7154 ARE Aol

3 il
7F gl o, A & HskE vehR] sttt
Table 7. Changes in total bacterial numbers of seasoning Fu)= )22, RWI0 2 RWISE A% 2 593 Walr) ¢l
pork meat during storage (log CFU/g) A RW5= A% 42 o] Zo) SZ=a7.0m, A3 1024 RWS

Storage days 7} 7P =3t p<0.05). A=E AF 7947 S =3%e
! 4 7 10 (p<0.05), A EE Atololl frolgtk zte]= AUt Choi & Lee
(2002)= P FIESS 5TAA 129 B AT A5
Fu)|7} GolXthal 619 2 H, Hah er al(2005)S 7H8 ohd =
S5 1A 28¢ &< A A5 71, S, AAHA
4 d BC bB B 715788 W3t QAR A= B gFAS Eolitia Ko
RWI5Y  2.99+0.14°  3.41£0.16%° 3.7120.11"  4.62+0.09" STt 2 AT E ATEEE Mokl WAE AL A

"9 Same as in Table 2. 7 717k0] Azkshax Fuzk AdEtE RS & S AUk

PAES MR Ago] dABS T 5 AU .
o

Samples

Control” 3.01£0.157 4.19£0.17* 5.09£0.22™ 5.51+0.19**
RW5”  2.98+0.23%  3.2440.12° 3.95+0.17" 4.5320.13"®
RWI10Y 2.754029°  3.54+0.11°® 3.85:0.29™" 4.2310.32®

Table 8. Changes in sensory score of seasoning pork meat during storage

Storage days

Traits Samples
1 4 7 10
Control"” 5.51+0.98” 5.66+0.95 5.69+1.05 5.60+1.01
RW5? 5.81+1.04 5.78+1.02 5.83+1.08 5.84+0.91
Taste
RW10” 5.84+0.96 5.84+1.01 5.86+0.97 5.84+1.07
RW15" 5.73+0.98 5.75+0.97 5.70+1.01 5.69+1.03
Control 5.60£1.10 5.6240.89 5.49+1.04 5.48+0.9559
RWS5 5.5340.91° 5.78+1.23° 5.890.94° 6.07+1.09**
Flavor AB
RW10 5.57+0.95 5.5940.99 5.58+1.11 5.81+1.07
RWI15 5.53+0.99 5.55+0.91 5.64+1.01 5.83+1.06"°
Control 5.84:+0.95 6.03+£1.21® 6.32+0.91° 5.64+0.91°
RWS5 6.12+1.11* 6.03+0.92° 6.34+1.13 5.82+1.02°
Tenderness N N .
RW10 6.18+1.06" 6.05+1.11° 6.28+0.99" 5.69+1.15
RWI5 5.90+0.88" 6.12+0.88" 6.40+1.02° 5.67+1.06™
Control 5.52+0.95 5.54+1.12 5.54+0.88 5.3941.02
RWS5 5.82+1.12 5.84+0.95 5.59+0.95 5.60+0.98
Juiciness
RWI10 5.84+1.15 5.84+0.95 5.58+1.12 5.5940.88
RWI15 5.89+0.98 5.87+1.02 5.84+1.02 5.59+1.15
Control 5.54£1.12 5.560.98 5.82+0.95 5.54+1.13
RWS5 5.82+0.95 5.90+0.93 5.90+0.98 5.5940.95
Palatability
RW10 5.84+0.95 5.84+0.95 5.86+1.02 5.57+1.12
RWI5 5.68+1.10 5.8241.02 6.01£1.11 5.82+1.02

"9 Same as in Table 2.
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