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Abstract

Experiments were carried out to investigate on the effect of cryoprotectants to the quality
changes of pork and beef muscles during frozen storage. Beef and pork muscles were mixed with
various cryoprotectants and stored at 20 °C in a chest freezer for 12 weeks. Samples were analyz-
ed for pH changes, TBA value, free atty acid contents, water and sait soluble protein extractabili-
ty. The results obtained are summerized as follows. The pH value in all of cryoprotectants added
samples were increased up to 0.25-0.5 as in non-treated samples. The TBA value, free fatty acid
contents were increased with storage time as compared with the non-treated sample. Cryoprotec-
tant effect on water soluble protein extractability was greater in pork than in beef muscle during
frozen storage, especially in pork muscle treated CP-B, mixture of sorbitol, sucrose and sodium
tripolyphosphate, as compared with non-treated sample. Cryoprotectant effect on salt soluble pro-
tein extractability during frozen storage was more pronounced in the beef muscle treated with
CP-A which was mixture of sorbitol, mono sodium glutamate and sodium tripolyphosphate, and in

the pork muscle treated with CP-B, mixture of sorbitol, sucrose and sodium tripolyphosphate than
in the non-treated sample.
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Table 1. A kind of cryoprotectants and additive level.
(wt. basis in raw meat)

A kind of

odditive level
cryoprotectants

CP-A Sorbitol 5.37% Mono sodium glutamate
0.65%, Sodium tripoly phosphote 0.55%
CP-8 Sorbitol 4%, Sucrose 4%, Sodium
tripoly phosphate 0.3%
CP-C Sorbitol 4%, Sucrose 2.67%. Sodium

citrate 1%, Sodium tripoly phosphate 0.3%
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Table 2. Chemical compositions of raw material and
cryoprotectant treated samples. unit (%)

analysis item
Y moisture  crude protein  crudefat  ash
Sample

Pork, Raw 74.95 20.50 3.24 1.15
CP A 74.02 19.22 3.17 1.64
CpPB 74.73 18.88 3.20 1.43
CPC 74.92 18.94 3.03 1.60

Beef, Raw 76.01 19.21 2.89 1.1
CP A 7498 18.95 2.63 1.59
CcPB 75.09 18.31 2.51 1.50
CPC 751 18.71 2.64 1.58
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Fig. 1. Effect of cryoprotectants on the pH of pork and beef during frozen storage.
1. Values with the different capital letter superscripts in the same storage time are significantly different at 5% level.
2. Values, with the different small letter superscripts in the same treatments are significantly different ot 5% level.
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Table 3. Effect of cryoprotectants on the TBA value of pork and beef during frozen storage.
Meat pork beef
Frozen P ontrol CPA CcPB CPC Control CPA cPB cPC
Storage
Initial 0.0158  0.018¢ 00158  0.015¢ 0.0404° 0.0314° 0036~  0.025%
(0.004) (0.002) (0.003) {0.002) (0.008) {0.003) (0.002) (0.004)
2 weeks  0.018%¢ 0042 0053  0.054° 00508  0.044%°  0.062¢°  0.058*%F
(0.004) (0.002) {0.005) (0.007) (0.005) (0.002) {0.005) (0.007)
4 weeks  0.015¢°  0.0328°  0.043 0.04075 00714 0.040%° 0.0448  0.053%
(0.007) (0.001) (0.002) (0.002) (0.010) (0.006) {0.001) (0.003)
8 weeks  0.029%°  0.040<°  0.076A  0.048%°  0.093%° 0.0875C°  0.136*°  0.067¢°
(0.004) (0.001) (0.005) (0.003) {0.0015)  (0.010) (0.010) (0.001)
12 weeks  0.0625° 0.0914° 0.098~° 0.08148°  0.2084° 0.104¢° 0.1528° 0.102¢°
(0.007) (0.008) (0.018) (0.003) (0.020) (0.010) (0.010) (0.017)
1. Values with the different capital letter superscripts in the same storage time are significantly different ot 5% level.
2. Values with the different small letter superscripts in the same treatments are significantly different ot 5% level.
3. Values in the porenthesis are standard deviations.
Table 4. Effect of cryoprotectants on the free fatty acid of pork and beef during frozen storage.
Meat pork beef
Frozen Storage CP Control CPA cpPB CPC Controt CPA CPB cPC
Initial 2.27< 2.97% 2.924° 2.448° 1.914 1.60%° 1794 0.69<°
{0.05) {0.08) {0.08) (0.07) (0.20) {0.03) {0.04) {0.04)
2 weeks 2.488° 3.78% 3.4 3.48%° 2.004 1.568° 1.7269 1.578%
0.14) {0.32) (0.22) (0.27) (0.15) (0.07) (0.06) (0.04)
4 weeks 2.68C° 7.758  10.95%° 9.854° 2.33C% 2.7648° 2.574C 2,782
(0.13) (0.53) (0.55) (0.63) (0.35) (0.079 0.1 (0.08)
8 weeks 2.71¢° 9.556°  10.5548°  11.15A° 2.608C% 3.77%° 2.908° 2.28
0.16) {0.61) {0.72) (0.71) {0.33) (0.12) (0.09) (0.08)
12 weeks 3.22¢° 6.93%° 9.95A° 10.85%° 2.718° 3118 447 4.53%°
.11 (0.51) (0.61) (0.68) (0.26) ©.11) {0.15) (0.18)

1. Values with the different capital letter superscripts in the same storage time are significantly different at 5% level.

2. Values with the different small letter superscripts in the same treatments are significantly different at 5% level.
3. Values in the parenthesis are standard deviations.
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Table 5. Effect of cryoprotectants on the water soluble protein extractability of pork and beef during frozen storage®.

Meat pork beef

Frozen Storage CP Control CPA CP8 CPC Control CPA cPB cpPC
Initial 0.0bc 0.0b 0.0¢ 0.0¢ 0.0¢ 0.0 0.00 0.00

2 weeks  -2.56 -8.7¢ 1.30C° .18 -6.7% —4.5 -9.5¢ -14.3%¢
(1.3) {0.0) (0.70) (1.5 0.2) (0.6) (0.3) 0.2

4 weeks 2.78% 0.6 7.48° 7.48° 1.4 e -13.30¢ -5.8C
(1.4) (0.3) 0.2) {0.3) ©.2) 0.1 (1.0) ©.7)

8 weeks 4.8%° 13.7¢° 23.64° 17.58° 435 12.8%° -1.7¢° 2.98C°
0.1 0.9) (1.3) 0.5) (1.9) (2.4) 2.3) ©.1)

12 weeks 1.92 -7.3¢ 0.345¢ -1.65 3.8t 13 -10.7¢% 134
(0.6) (1.3) (0.3) (0.3) {0.5) (2.0) {0.5) .1

* Increase and decrease percentage of initial storage time.

1. Values with the different capital letter superscripts in the same storage time are significantly different at 536 level.

2. Values with the different small letter superscripts in the same treatments are significantly different ot 5% level.
3. Values in the parenthesis are standard deviations.

Table 6. Effect of cryoprotectants on the salt soluble protein extractability of pork and beef during frozen storage®.

Meat pork beef
Frozen Storage CP Control CPA CcPB CPC Control CPA (¢l:] CPC
Initial 0.00 0.0¢ 0.0¢ 0.0 0.0° 0.0¢ 0.0 0.0¢
2 weeks -1.0¢° 5.68° .24 3.98° -1.2¢° 22.0%° 16.28° 20.948°
(0.2) (1.7) {0.1) {0.3) (1.2) (0.2) (3.5) 2.7
4 weeks -9.20% 14.58° 25.84° 3.9¢° -4.7¢b 25.04° 8.98° 20.948°
(1.4) 2.7) (3.4) (1.8) (1.5) (3.2) (3.0) (1.2)
8 weeks ~4.60% 1.26° 19.44% 4.9 -8.86 12.94 13.74° 10.24
(1.4) (0.7) (3.7) (1.3) 0.2) (1.0) (1.0) (3.4)
12 weeks ~5.9¢¢ 13.24¢ 15.34 5.48° -11.2¢¢ 8.72° 13.24° 2.36
(1.2) (2.0) (4.1) (1.3) (0.3) (2.4) (4.4) (2.3)

* Increase and decrease percentage of initial storage time.

1. Volues with the different capital letter superscripts in the same storage time are significantly different at 5% level.

2. Values with the different small letter superscripts in the same treatments are significantly different ot 5% level.
3. Values in the parenthesis are standard deviations.
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