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Abstract

This study was to investigated the effects of adding of medicinal herbal (cinnamon, licorice and Bokbunja) to ground
beef during storage by examining surface color, water holding capacity, cooking loss, increased rate of thickness, decreased
rate of diameter, pH, VBN (volatile basic nitrogen) content and TBARS (2-thiobarbituric acid reactive substances) values
of the beef under cold (4+1) storage conditions for 9 days. Four types of ground beef were prepared by adding the follow:
10% water (control), 10% cinnamon extracts (T-1), 10% licorice extracts (T-2), and 10% Bokbunja extracts (T-3). The
L (Lightness) and & (Redness) values of the beef significantly decreased (p<0.05) whereas no significant changes were
shown in the b’ (Yellowness) value during storage, and which were not influenced by the additions of herbal extracts.
Water holding capacity was significantly increased during cold storage (p<0.05), and was not influenced by the addition
of the extracts. The cooking loss of the control, T-2 and T-3 were significantly decreased during cold storage (p<0.05),
and T-1 had no significant changes in cooking loss. There were no significant changes in the thickness and diameter
during cold storage, and which were not influenced by the addition of the extracts. The pH of the control decreased until
6 days of storage, but increased a 9 days, and the pH levels of T-1, T-2 and T-3 decreased during cold storage. VBN
content was increased during cold storage and the VBN contents of the samples containing herbal extracts were lower
than that of the control. In addition, the TBARS vaues of the ground beef containing the extracts were lower than that
of the control.
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Table 1. Changes in Hunter's color of ground beef du-
ring cold storage

' Storage days
Hunter's Samples

color 0 3 6 9

Control”  55.1+0.8° 538+0.9° 53.0+1.1° 525+1.4°

. T-1?  562+11%° 54.1+20% 539+1.0° 53.2+0.8°
- T-20  565+1.7% 540+1.0%° 535+1.1° 529+1.3°
T-3" 554410 54.4+1.3%° 527+1.1° 521+15°
Control  17.6+0.8* 159+0.9* 12.8+05" 13.0+05
. T-1  184+1.0° 157+06™ 14.2+09° 13.9+0.7°
2 T-2 18307 164+06° 139+07° 14.1+1.0°
T-3 174408 161+05* 14.1+08° 145+0.7°
Control 142+05 139+07 130+08 12.9+08
. T-1 147407 151+10 139+09 14.0+11
° T-2 150409 148+12 140+07 14009
T-3  143+11 142409 129412 134409

Y Ground beef containing water 10%.

2 Ground beef containing cinnamon extracts 10%.

¥ Ground beef containing licorice extracts 10%.

9 Ground beef containing Bokbunja extracts 10%.

% Values with different superscripts in the same row are signifi-
cantly different at p<0.05.
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Table 2. Changes in water holding capacity of ground

beef during storage (%)
Samples Storage days
0 3 6 9
Control” 651421 709+1.8° 782+15  851+24°
T-17 64.9+19° 71.9+23°  794+17°  84.9+20°
T-20 645+1.7° 705#24° 779+19°  86.0+13°
T-3% 648+15° 703+21° 788#25  845+19°

9 same as in Table 1.
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Table 3. Changes in cooking loss of ground beef during

cold storage (%)

Samples 3Storage days6 .

Control? 21.3+15®  194#21® 17.9+19° 165+1.8°
T-12  209+22 201+17  184+18  17.1%21
T-22 217419  198+14®° 181+24°  16.9+1.7°

737 211417 193+23°  175:19°  168:22°

Y9 same as in Table 1.
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Table 4. Changes in thickness and diameter of ground

beef during cold storage (%)
Storage days
Traits Samples
0 3 6 9
Control” 183+1.1 189405 195+09 19.9+1.8
Thick- T-17  190:13 194¢22 201+19 195:12
ness 129 185+15 187+21 19.8+11 20.1+0.9

T-3 18309 19.0+25 20.2+1.8 20.4+2.3

Control -13.7+#1.2 -142+09 -145+14 -14.9+0.8

Dia T-1 -141+15 -143+11 -147+18 -146+10
meter T-2 -136+08 —-139+1.7 -140+15 -142+11

T-3 -140+11 -139+15 -142+09 -14.3+16

9 Same as in Table 1.
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Fg. 1. Changes in pH of ground beef during cold storage.
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Fig. 2. Changes in VBN content(mg%) of ground beef du-
ring cold storage.
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