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Abstract

In the previous report, we isolated and purified one of tendering enzyme “ficin” from
fig latex. In this study, various crude ficin concentrations and reaction time were employed
to investigate the contents of free amino acids and other free nitrogen compounds after
the treated with beef round muscle.

1. Free amino acids contents increased with the increase of temperature and time during
the aging of beef at 1°C and 8°C, and the increasing rate was remarkably high when
fresh beef was treated with ficin. In the case of ficin treatment after various cooking,
steaming showed the highest increase in free amino acid contents among three cooking
methods such as boiling, steaming and pan broiling. The increased amounts of free amino
acids in three groups-aging beef at 1°C for 3 days, fresh beef treated with ficin(0.1%,
2hrs) and beef treated with ficin(0.1%, 2hrs) after cooking were 13%, 293% and 137%
respectively. In contrast to aging group, the amount of free amino acids in other two
groups treated with ficin was superiorly increased.

2. The amounts of total free nitrogen, free non-protein nitrogen and NH;-nitrogen incre-
ased with the increase of temperature and time during the aging of beef at 1°C and 8°C,
and the increasing rate was remarkably high in fresh beef treated with ficin. In the case
of ficin treatment after cooking, steaming gave larger amount of total and non-protein
nitrogen than other two cooking, e.g. boiling and panbroiling. The increasing rate of non-
protein nitrogen to the total nitrogen of fresh beef treated with ficin(0.1%, 2hrs) was 75
times greater than that of aging fresh beef at 1°C for 3 days.
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Table 1. Free amino acid contents in round muscle during aging (mg/g)
1°C 8°C
Amino acid $nant
3 days 6 days 11 days 3 days 6 days 11 days
Asprtic acid — — — — — — 0.0118
Threonine 0.1631 0. 2007 0. 2046 0.1892 0.1792 0.1742 0.1384
Serine 0.0137 0.0137 0. 0094 0. 0325 0.0361 0. 0578 0. 0428
Glutamic acid 0. 0064 0. 1227 0. 0632 0. 0550 0. 0893 0. 1036 0. 1426
Proline 0. 0001 0. 0001 0. 0001 0. 0001 0. 0001 0. 0003 0. 0003\7
Glycine 0.0422 0. 0391 0. 0400 0. 0287 0. 0458 0. 0209 0.0294
Alanine 0. 2629 0. 2150 0.1999 0. 3019 0. 3319 0.2749 0. 3404
Valine 0. 1804 0.1833 0. 1876 0.2071 0. 2240 0. 2255 0. 3040
Methionine 0. 0600 0. 0839 0. 0889 0. 1051 0.0813 0.1138 0. 1489
Isoleucine 0. 0438 0. 0559 0. 0526 0. 0626 0. 0436 0. 0646 0.0779
Leucine 0. 0496 0.0733 0. 0691 0. 1083 0. 0661 0. 1265 0.1703
Tyrosine 0. 0460 0.0724 0. 0895 0.0752 0.0191 0. 0416 0. 0481
Phenylalanine 0.0914 0. 0399 0. 1455 0. 1420 0. 0968 0. 2038 0. 2061
Lysine 0. 0493 0. 0506 0. 0491 0. 0566 0. 0404 0. 0225 0. 0060
Histidine 0. 0404 0. 0480 0. 0468 0. 0517 0. 0372 0. 0528 0.0614
Arginine 0.0783 0. 0805 0. 0835 0. 0774 0.0731 0. 0517 0.0419
Total 1.1276 1. 2690 1.3298 1.4934 1.3640 1.5345 1.7703
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Table 2. Free amino acids in round muscle treated with ficin (mg/g)
Amino 0.01% Ficin 0.05% Ficin 0.1% PFicin
acid 2hrs  4hrs 6hrs 24hrs 2hrs 4hrs 6hrs 24hrs ghrs 4hrs 6hrs 24hrs
Asp — — — — — — — - — 0.011 — —
Thr 0.044 0.023 0.026 — 0.016 0.307 0.362 0.164 0.012 0.617 0.641 0.773
Ser 0.052 0.098 0.073 — 0.035 0.166 0.202 0.160 0.077 0.190 0.233 0.261
Glu 0.008 0.145 0.226 0.251 0.056 0.173 0.346 3.659 0.045 0.382 0.425 0.811
Pro 0.001 0.001 0.001 0.005 0.003 0.001 0.002 0.006 0.001 0.002 0.002 0.007
Gly 0.030 0.062 0.085 0.159 0.020 0.099 0.128 0.660 0.137 0.162 1.263 1.072
Ala 0.483 0.544 0.684 0.963 0.243 0.625 0.941 3.389 0.668 1.352 3.137 7.987
Val 0.383 0.652 1.044 2.217 0.354 1.009 1.952 7.289 1.105 2.859 3.214 17.555
Met 0.121° 0.223 0.396 0.813 0.128 0.489 0.872 4.607 0.401 1.289 0.939 9.617
Ile 0.086 0.136 0.224 0.457 0.072 0.235 0.428 2.647 0.218 0.559 0.707 5.814
Leu 0.143 0.310 0.527 1.721 0.163 0.712 1.386 7.490 0.584 1.854 2.147 19.275
Tyr 0.049 0.109 0.184 0.204 0.053 0.200 0.158 0.100 — 0.456 0.389 0.525
Phe 0.146 0.250 0.715 1.520 0.131 1.086 1.797 7.335 (0.426 3.568 4.033 15.838
Lys 0.098 0.188 0.336 0.205 0.097 0.305 0.627 0.598 0.266 1.158 1.182 1.413
His 0.051 0.078 0.146 0.170 0.0425 0.110 0.237 0.659 0.102 0.320 0.380 1.011
Arg 0.133 0.220 0.503 0.482 0.125 0.106 0.097 0.091 0.374 1.211 1.371 1.977
Total 1.828 3.039 5.170 9.167 1.538 5.623 9.535 38.854 4,416 15.990 20. 063 83.936
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Fig. 2. HPLC chromatogram of free amino acid in the beef treated with 0,1% ficin for 2hrs
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Table 3. Free amino acid contents in steaming, boiling and pan-broilers round muscle treated
with 0.19% ficin (mg/g)

Blank test 0.19% Ficin treated
Amino acid —
Boiling Steaming Pan-broiling Bioling Steaming Pan-broiling
Asp — — — — — -
Thr 0.032 0.035 0. 047 0.024 0. 040 0. 030
Ser 0.019 0.018 0.016 0. 027 0.023 0. 021
Glu 0. 023 0. 026 0.027 0.022 0.037 0.022
Pro 0. 0001 0. 0001 0. 0001 0.0001 0. 0002 0. 0002
Gly 0. 015 0.012 0. 020 0.019 0.034 0.017
Ala 0.083 0. 088 0.121 0. 0071 0.124 0. 099
Val 0. 083 0. 106 0. 082 0. 207 0. 244 0.111
Met 0. 028 0. 037 0.034 0. 040 0. 060 0. 034
lle 0. 020 0. 027 0. 023 0.021 0.032 0.025
Leu 0. 025 0.038 0.036 0. 048 0. 065 0.043
Tyr 0. 055 0. 038 0. 043 0.038 0. 055 0. 042
Phe 0.075 0.077 0. 050 0. 523 0. 547 0.115
Lys 0.023 0.027 0.022 0.033 0.043 0. 028
His 0.034 0. 021 0.016 0.012 0. 046 0. 020
Arg 0. 039 0. 048 0. 037 0. 064 0. 065 0. 048
Total 0.55¢ 0.598 0.574 1. 150 1. 415 0. 655
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Table 4. Free nitrogen contents in meat aged at different temperature (1°C and 8°C) for 3, 6,
and 11 days (mg/g)
1°C 8°C
Nitrogen Control
3 days 6 days 11 days 3 days 6 days 11 days
TN 11.8 17.3 21.1 24.0 24.1 24.6 24.6
NPN 9.0 14.0 16.3 17.2 18.2 19.5 20.2
NH,-N 0.91 0.99 1.14 1.12 0.89 0.97 1.07
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Teble 5. Free nitrogen content in meat treated with the 0.01%, 0.05% and 0.1% ficin (mg/g)

0.01% Ficin treated

0.05% Ficin treated

0.1% Ficin treated

Nitrogen

hr 2 4 6 24 hr 2 4 6 24 hr 2 4 6 24
TN 63 63 90 88 262 295 433 631 449 637 655 1128
NPN 35 58 80 78 180 245 400 550 395 578 580 1080
NH,-N  0.6550 0.7396 1.6052 3.848 0.5233 0.7385 1.3399 6.5528 1. 0196 1.8379 1.5123 15.2941

Table 6. Free nitrogen contents in meat treated
with 0,1% ficin after cocking by dif-
ferent method (mg/g)

Nitrogen

Boiling  Steaming  Pan-broiling
™ 7.8 20.0 9.6
NPN 6.2 15.7 8.4
NH,;-N 0. 7415 0. 5455 0. 7067
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Fig. 6. Comparison of increasing rate(%) of
free nonprotein nitrogen contents to
total free nitrogen contents in meat
under different condition.
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