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The Effect of Mineral Dissolution from Beef Rib Bone
by Acid Condiment and Cooking Time
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Abstract

The effect of boiling with grain vinegar and citric acid on the dissolution of Ca, Mg and P out of beef
rib bone during stew preparation was investigated. As the concentration (0, 0.5, 1.0, 2.0%) of grain vinegar
and citric acid increased, the amount of Ca, Mg and P dissolved out of the rib bone increased compared
with the control. The increase in boiling time(1, 2, 4, 8, 12 hour) also showed the same result. Between the
two acid condiments citric acid extracted more Ca, Mg, P compared with the grain vinegar at the same
concentration. The pH of the rib bone stew added with the acid condiments increased gradually during the
boiling process. In sensory evaluation, the rib bone stew boiled for 12 hours with 2% grain vinegar was
highly evaluated compared to the stew prepared with citric acid.
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Table 1. Change of solid content in beef rib bone stew during boiling with grain vinegar and citric acid
Concentration (%)
Boiling times(hr)
0 0.5 1 2
1 0.11 + 0.007* 0.23 = 0.002 051 £ 0.005 0.84 = 0.008
Grain vinegar 2 0.16 = 0.006 045 £ 0.005 0.81 % 0.008 109 + 0011
(%) & 4 025 = 0.005 0.61 + 0.006 0.89 % 0.006 126 £ 0.086
° 8 0.51 = 0.007 0.76 £ 0011 1.04 £ 0005 164 £ 0.086
12 0.76 = 0.003 085 = 0.005 1.13 + 0,004 1.76 + 0.078
1 0.11 = 0.007 053 £ 0.004 0.62 = 0.005 0.89 = 0.007
Citric acid 2 0.16 = 0.006 0.65 £ 0.008 0.95 £ 0.009 157 + 0.001
(%) : 4 025 = 0005 0.88 £ 0.007 144 £ 0009 1.89 + 0011
° 8 051 = 0.007 109 = 0011 1.91 + 0091 223 £ 0.087
12 0.76 = 0.003 138 = 0.005 2.11 £ 0.009 276 = 0.058
*Mean(%) * SD.
Table 2. Change of pH in beef rib bone stew during boiling with grain vinegar and citric acid
Concentration (%)
Boiling times(hr)
05 1 2
1 7.08 £ 0.04* 347 = 007 339 £ 023 301 £ 005
Grain Vinegar 2 682 £ 0.05 372 £.0.09 357 = 0.02 334 + 005
(%) 8 4 697 = 0.16 402 + 006 375 £ 0.03 353 £ 004
¢ 8 715 £ 012 424 + 004 397 x 0.04 369 x 0,04
12 716 = 0.06 436 £ 005 398 + 013 381 £ 005
1 708 £ 0.04 298 £ 003 282 + 0.04 256 = 005
Citric acid 2 6.82 = 0.05 301 £ 003 284 = 0.02 261 £ 004
(%) 4 697 £ 016 324 £ 005 306 £ 0.04 2.74 £ 0,09
8 7.15 £ 012 377 + 004 346 £ 0.03 318 + 002
12 716 = 006 376 £ 004 345 £ 0.03 318 + 002

*Mean+S.D.
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Table 3. Change of Ca content in beef rib bone stew during boiling with grain vinegar and citric acid

Concentration (%)

Boiling times(hr)

0 0.5 1 2
1 026 + 0.01* 591 £ 012 1317 £ 049 1521 £ 044
Grain vinegar 2 031 + 0.05 662 £ 0.34 1434 + 098 1682 £ 081
(%) 4 034 = 002 947 £.032 1631 £ 091 21.06 + 0.82
8 045 % 0.02 1275 + 064 2175 = 099 2888 = 125
12 0.74 £ 003 1561 £ 068 2643 = 1.02 3571 + 1.09
1 026 + 0.01 1503 £ 0.19 2489 £ 046 3583 £ 081
Citric acid 2 031 = 005 2269 * 0.21 3616 + 0.93 4869 + 218
(%) 4 034 + 002 29.09 £ 0.22 5966 + 057 9866 + 1.72
8 0.45 £ 0.02 3565 = 031 62.59 = 068 12050 £ 2.05
12 074 £ 003 4029 = 042 6441 £ 139 12400 £ 2.05

*Mean(mg/100ml) +SD.
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Table 4. Change of Mg content in beef rib bone stew during boiling with grain vinegar and citric acid

Concentration (%)

Boiling times(hr)
05 1 2

1 003 £ 0001* 031 £ 002 0.65 % 003 095 * 004
Grain i 2 004 + 0003 038 + 003 074 + 003 102 + 004
( ,;")“ega’ 4 006 % 0003 078 + 003 123 + 003 171 £ 005
o 8 008 % 0,001 109 + 004 184 + 004 231 * 006
12 011 £ 0001 147 £ 005 197 £ 005 283 £ 007
1 003 £ 0,001 039 + 004 069 + 004 102 £ 005
it acid 2 004 + 0003 061 + 005 098 + 002 123 + 006
%) 4 005 £ 0003 089 + 001 158 £ 0,04 256 + 002
8 008 + 0001 141 £ 005 206 + 011 372 * 006
12 011 % 0,001 200 £ 0,02 257 + 016 428 + 008

*Mean(mg/100mi) £S.D.

Table 5. Change of P content in beef rib bone stew during boiling with grain vinegar and citric acid

Concentration (%)

Boiling times(hr)
0 05 1 2

1 068 £ 0.07* 234 £ 0.04 463 £ 057 555 £+ 0.38
Grain Vinear 2 109 £ 006 353 £ 0.06 648 + 088 823 £ 092
(%) g 4 121 + 0.08 559 + 0.04 894 + 015 13.04 = 093
8 144 = 003 739 £ 0.06 10.83 £ 057 1893 = 1.08
12 181 £ 002 761 £ 068 1294 £ 102 2023 X+ 1.09
1 068 + 0.07 1061 = 039 20,72 £ 003 3253 £ 1.94
Citric acid 2 1.09 = 0.06 1802 x 0.72 3374 £ 092 4919 + 045
(%) 4 121 £ 008 2249 + 073 4274 + 153 7086 + 1.83
8 144 £ 003 2541 = 058 4519 = 285 7554 £ 092
12 181 £ 0.02 2624 + 089 4735 = 003 7664 £ 051

*Mean(mg/100ml) £S.D.
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Table 6. Change of ratio between Ca and P in beef rib bone stew during boiling with grain vinegar and citric acid

Concentration (%)

Boiling times(hr)
05 0 1 2
1 038 + 0.04* 253 + 005 284 + 005 274 + 003
Grain vinegar 2 + 006 188 £ 001 221 + 007 204 + 002
( ;";‘ & 4 028 + 005 169 + 002 200 + 004 162 + 004
0 8 031 £ 003 173 + 003 204 + 008 153 + 005
12 041 + 003 206 + 004 204 + 002 177 + 006
1 038 + 004 142 £ 001 120 + 003 110 £ 007
Citic acid 2 028 + 006 126 + 002 107 + 002 099 + 001
" 4 028 + 005 129 + 004 140 + 004 139 + 008
0 8 031 + 003 140 + 001 139 £ 005 160 + 005
12 041 * 003 154 £ 005 136 + 007 162 + 0,04
*Mean+SD.
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Fig. 1. Change of L-value and Hab’ (a/b) in beef rib bone
stew during boiling with grain vinegar and citric
acid.
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Table 7. Sensory evaluation of beef rib bone stew boiled
for 12 hours with 2% grain vinegar and citric

acid
Grain vinegar Citric acid
Color 329 = 083 371 £ 099
Flavor 314 £+ 1.03 350 = 0.65
Sour taste 357 £ 094 236 + 101
Taste 379 = 0.70 271 £ 073
Overall preference 364 £ 074 271 £ 083
Overaii preference R,
Taste T T R
]
Sour taste AN 3 5]
Flavor O AR R &WL» 5
Color | LN NI |
1 I i 1

0% 0% 20% 0% 4% 50% 60% 70% 80% 90%  100%

BGrain vinegar BCitric acid

Fig. 2. Sensory evaluation of beef rib bone stew boiled for
12 hours with 2% grain vinegar and citric acid.
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