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Abstract

This study was carried out to investigate the effect of the addition of red wine on the color, water activity,
hardness, pH, 2-thiobarbituric acid (TBARS) value, volatile basic nitrogen (VBN) content and total plate count of
beef jerky during storage at room temperature for 4 weeks. Beef jerky was prepared using three variations: beef
jerky containing 50 mL water (T0), beef jerky containing a combination of 25 mL water and 25 mL red wine (T1)
and beef ]erky containing 50 mL red wine (T2). The lightness (L") was the lowest at the 4-week storage period,
and the L value of T1 and T2 were lower than that of TO (p<0.05). The redness (a) tended to decrease during
storage, with the a’ value of T1 and T2 being higher than that of the TO (p<0.05). The yellowness (b") during
storage was not changed, and the b* value was not significantly different among the different samples tested. The
water activity decreased during storage and TO0, T1 and T2 was 0.57, 0.57 and 0.60 after 4 weeks of storage, respec-
tively(p<0.05). The hardness increased during storage and the hardness of T2 stored for 4 weeks was lower than
that of TO and T1 (p<0.05). The pH was decreased with an increase in storage time (p<0.05). The TBARS value
increased during storage and the TBARS value of T1 and T2 stored for 4 weeks was lower than that of T0 (p<0.05).
The VBN content increased during storage and T2 stored for 4 weeks showed the lowest (p<0.05). The total plate
count tended to increase during storage, and TO stored for 4 weeks showed the highest (p<0.05).

Key words : Beef jerky, red wine, water activity, TBARS value, VBN content.
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Table 1. Formula for the preparation of beef jerky

Beef jerky

Ingredients o - 7
Beef(g) 3,000 3,000 3,000
Soy sauce(mL) 390 390 390
Sugar(g) 90 90 90
Honey(g) 30 30 30
Ginger(g) 10 10 10
Hot pepper(g) 10 10 10
Black pepper(g) 10 10 10
Laurel leaf(g) 1 1 1
Water(mL) 50 25 0
Red wine(mL) 0 25 50

" Beef jerky containing water 50 mL.
% Beef jerky containing water 25 mL and red wine 25 mL.
® Beef jerky containing red wine 50 mL.

7} o] F4F 3,000 goll ﬂﬂ%} 390 mL, A% 90 g, 2R 30
g A 10g 1510, FF10g EAF L1 gl tiRTF
(TO)= & 50 mL, TIFE & 25 mL9 £%55 25 mL 283
RTE IEF 50 mLE H7181u) S5 A2E Table 19] %
Fol $de 2nF 2HERR 3 ¥ RS gEn de
ANA 3UZF Azt AxE SEE 197 4Fsle] Fy
£ 127 33, thA AolA] 143 ARt A 23k
AZE S IR E T4 § Fejddal Wo] Yo 42
X AgstRx A A8R o] &3tk a8lm 2 Ao
AN XeFE nlae] A Euol AelA YAk F(Carlo
Rossi Califonia Red, 2001'34}, 4328 &3k 11.5%)°|c}.

2. Mzt

MWZ2 S F o] TH-E MAA(Chromameter CR-200b, Mi-
nolta Co., Japan)E ©|-&-5}] ™ X(lightness, L'gh), A%
(redness, a Zb) 2 32 Z(yellowness, b 3 33Kt} o]
o A 248 93] A9 calibration plate®] L', a” & b'3t
< 247} 975, ~6.1 2 7.4tk

](water activity measurmg
S, Rotronic, Swiss)E ©]-&3t] S8ttt £47)
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4. 4%

7%+ rheometer(CR-200D, Sun Scientific Co., Japan)E
ol g3ty ZA e Th oju] AIE-H adapter® 3 T/-8 round
adapter 2512 ©]-8-3}3 table speed 120 mm/min, graph inter-
val 30 m/sec, load cell (max) 2 kgo] o= 3t

5. pH

pH 232 ti7] %A pH 4.002} 7.00 buffer= X 3¢
$8) A=o) B2E pH meter(ATI Orion 370, USA)E ©]4&
3l 23 e, AEE 2% 3 10 g2 F3d SRS
40 mL9} A TR T 3T

6. Fl&rd 7| ZA(VBN)

VBN(volatile basic nitrogen) &3 21&-F7(2002)° &
slo] AEeldh &, $5%E 2 goll FF59 20% perchloric
acid® ¥ 72T £ 3,000 rpmollA] YA E-Este] doizl
AR MG 50% K,COs9F 3 Conway unite] 9jdef €,
WAE 10% B FFAE 713 5 37TlA 80% &<t 8
X T 0.0IN HCIZ A4 ste] tha o] Fsiitt

3 E71 Al(mg%) =
0.14x[EAE A HmL)-FA1E 7% BH(mL)]xfactor "
X
A& ANH Hg)

7. XA E(TBARS)
|-3F9] TBARS(2-thiobarbituric acid reactive substances)

2 A8 2 g perchioric acid 18 mL % BHT 50 x#L} &
7 g3t sted Qojzl oj 7l 2 mLol| 2-thiobarbituric
acid 2mLE 7}t 531 nmolA =S 2338t Yehd
e A F kg B ¥H2E mg malonaldehyde @ AlAF5HATHBuege
& Aust 1978).
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PxL)e T0, T1 2 127 27} 29.1, 27.8 % 2812
= A7t g F3ko] g, olFL A F WA
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214 2 22622 TO7F T1 © T2HE} E4THp<0.05). 24
TE@)e A% F AR o2 7HAsg o, A% 45R 9] A
AeE T0, T1 2 T27F 242 05, 14 2 1382 EEFE
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Table 2. Changes in color of beef jerky during storage at room temperature

Storage time(weeks)

Color Samples
0 1 2 3 4
TOV 29.1£1.6%Y 29.0+1.8 28.0+1.4™* 26.5+2.14 25.4+0.9™
L T1? 27.8+2.3%4 28.1+1.4™* 29.7+1.1% 25.941.9% 21.4+12%
12" 28.1+1.7°% 28.6+1.9" 26.741.9°4 24.7+1.4°% 22.6+1.1%
TO 1.8+0.4 1.740.4** 1.5£0.2°® 1.1£0.2% 0.5+0.1®
a T1 2.0+0.3%% 224044 2.240.2°* 1.740.3%A 1.4+0.2%
T2 2.1+0.2°4 2.1+03" 2.3+0.3%* 1.840.4%4 1.340.14
TO 4.1£0.5* 4.0+0.6" 3.8+0.3 3.5+0.3* 3.340.4*
b’ T1 3.240.3* 3.0£0.3* 2.9+0.6* 2.7+0.4% 2.5+0.7%
T2 3.2+0.4% 3.240.6™ 3.140.3* 2.8+0.6* 2.8+0.5%

"9 Same as in Table 1.
9 Mean:SD(n=3).

%) Values with different small and capital letter within the same row and column indicate significant difference at p<0.05, respectively.
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Table 3. Changes in water activity of beef jerky during storage at room temperature (%)

Storage time(weeks)

Samples
0 1 2 3 4
TO" 0.69+0.01* 0.068+0.01** 0.62+0.01" 0.59£0.01® 0.57+0.01"
T1? 0.69+0.01* 0.69+0.01* 0.64+0.01° 0.60+£0.014% 0.57£0.01®
T2Y 0.70+0.01* 0.69+0.01** 0.66+0.01* 0.620.01 0.60+0.01

1"%Same as in Table 2.

Table 4. Changes in hardness of beef jerky during storage at room temperature (dyne/em’)
Storage time(weeks)
Samples
0 1 2 3 4
TO" 57,254+736%4 57,312+ g79% 60,927+1,037 63,08741,009* 65,953+ 984*
T1? 56,398+819% 57,753+1,137° 59,767+ 954 62,543x1,121% 64,367+1,0174°
27 56,237£927% 57,368+ 7954 58,954+ 997%* 62,128+1,021* 63,453+ 943

1)Same as in Table 2.
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AEe gAFe Ao A E Hrlelr] Aste] ol Ag
g3 gith S¥ A4 F TBARS #< ddsta 1 Zxs
Table 69 YERAATE A7 7] TBARS #£2 0.19~0.21 mg
malonaldehyde/kge]®l Zeo] A% 5 AAE o2 F7tsto] A
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Tl FaEol Alite] gl 2gow A7) WEell(Co-
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Table 5. Changes in pH of beef jerky during storage at room temperature

Storage time(weeks)

Samples
0 1 2 3 4
TOY 5.91£0.01% 5.89+0.01* 5.84+0.01" 5.71£0.01° 5.63+0.01%
T1” 5.9310.01* 5.90+0.01" 5.71+0.01% 5.64+0.01" 5.59+0.01%
2° 5.93+0.01* 5.91+0.01°* 5.70+0.01°" 5.62+0.01%" 5.58+0.01"

""9Same as in Table 2.

Table 6. Changes in TBARS of beef jerky during storage at room temperature

(mg malonaldehyde/kg)

Storage time(weeks)

Samples
0 1 2 3 4
TOY 0.21x0.01°* 0.24+0.02* 0.29+0.02°* 0.34+0.01** 0.37+0.02"*
T1” 0.19+0.01* 0.20+0.01® 0.23+0.01™ 0.28+0.02*° 0.30+0.01°
2" 0.19+0.01°* 0.19+0.02%" 0.23+0.02" 0.26+0.01"® 0.29+0.01°°

""*Same as in Table 2.
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Table 7. Changes in VBN of beef jerky during storage at room temperature (mg%)
Storage time (weeks)
Samples
0 1 2 3 4
TO" 19.542.1%48 19.31,9%8 20.241.5% 23.582.0°* 25.741.9%
1% 20.1:1.8* 20.3+2.0° 20.9+1.8* 21,8423 23.3+1.8%
29 15.822.0° 15.7+1.2°% 16.2+1.7% 16.9+1.7 18.041.5%

"9Game as in Table 2.
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A7 4FA A= 5.0~6.5 log CFU/gS LERIUTHp<0.05).
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Table 8. Changes in total plate count of beef jerky during storage at room temperature

u)3)E G HES] 93] B 50 mLE VM $5%
(T0), & 50 mL$} AELEF 25 mLE F7H $5E(TH 2
HAEEF 50 mLE J7RE $5¥(T2) § A 79 +5%
S Axsla, AF o 472, 8 A E 5 pH, TBARS
7, VBN 9 & 742 Agsiarh 95L)E A% 45
7} 7p dgres To7) T1 € T2E.0F E34th(p<0.05). A
B Z AR FolE Agelen, To7F T1 2 T2
B} goith(p<0.05). 28l e A% F wshyl g
o A|RE Alold] folg Aolrt fIich A% F FE &
Axe tastgon AF 4% Fdle 10, T1 2 127} 242
0.57, 0.57 2 0.602.2 T27} 7FF E=UTHp<0.05). AEE A
B 5 FVt e, A% 453 Folle 1271 7P Wskthp<
0.05). 28]3 pHE A% F #A2sHTHp<0.05). TBARSH
2 A 2 FIpEen, A% 45 Foll= Tt € T27F TOR
o WUt (p<0.05). VBN #3F2 A% F FUsion, A%
47 Fole 1271 7P Btk & a5 AR F ke
Aol on, AR 4F Foe To7t 7FY &okeh whehA
S¥ Az TEFE ArlA A% 5 2 A3ke A
of A 717HE A 4= glon, obge 7leAel
H AFS AR & Ug Aoz Jddn

bl

Ho

Albright SN, Kendall PA, Avens JS, Sofos JN (2003) Pre-

treatment effect on inactivation of Escherichia coli O157:

(log CFU/g)

Storage time(weeks)

Samples
0 1 2 3 4
TO" 3.440.2% 4.0+02% 4.8+0.3% 5.5+0.3" 6.5£0.2*
T 3.0+0.1% 3.3:02% 4.0£0.3% 4.8+0.2™ 5302
127 2.840,1% 2.9+0.1¢ 3.6£0.2% 45402 5.0+0.3%

"ISame as in Table 2.
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