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1. Protein charge repulsion
2. Transverse myofibrillar proteins
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1. Tetrasodium pyrophosphate
2. Sodium tripolyphosphate

3. Sodium hexametaphosphate
4. Quadriceps
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1. Compress

2. Texture profile analysis
3. Brookfield

4. Load cell

5. Hardness

6. Gumminess

7. Cohesiveness
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Table 1 The changes of pH values in cured beef round samples containing different phosphates before
and after cooking in 30 days of storage in 4 °C

Time
Sample Before cooking After cooking
1% day 15" day 30" day
C 5.77 +£0.00 P° 6.00 £0.01 P* 5.02 £0.02 P* 5.00 £0.01 B
T1 6.14+0.00 B° 6.19+0.01 B2 6.13+0.01 A° 5.59+0.02 A°
T2 5.82+0.04 P° 6.00+0.01 P? 5.69+0.07 & 5.17+0.01 B
T3 6.36+0.06 * 6.43+0.02 A 6.00+0.01 B° 5.66+0.03 A°
T4 6.0420.05 * 6.14+0.00 < 5.99+0.01 B° 5.20+0.03 B¢
T5 6.20+0.20 B 6.33+0.21 B 6.20£0.20 A? 5.20+0.26 B
T6 6.00+0.02 6.08+0.00 P* 5.95+0.08 < 5.06+0.11 B°

Results are reported as means + standard deviation; different large letters in each column and different small
letters in each row indicate significant diffirence at p<0.05. (C: control, T1: 0.5%STPP, T2: 0.5%SHMP, T3:
0.5%TSPP, T4: 0.25%STPP + 0.25%SHMP, T5: 0.25%STPP + 0.25%TSPP, T6: 0.25%SHMP + 0.25%TSPP)
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Table 2. The changes of WHC in cured beef round samples containing different phosphates before
and after cooking in 30 days of storage in 4 °C

Time
Sample Before cooking After cooking
1* day 15" day 30" day
C 54444073 52244068  5042+0.73°°  44.50+0.32
T1 59.424+0.21 A* 57.88+0.54 A* 55.97+3.55 A4 55.02+1.39 ¢
T2 55.13+0.98 © 52.53+1.06 < 51.05+0.85 <° 51.01+0.56 B
T3 60.56:£0.99 A 58.86:+0.85 56.46+0.61 ° 55.71+0.71 A°
T4 58.45+1.27 B 55.77+0.85 B 51.92+0.99 B 51.05+1.55
T5 58.86+1.13 B¢ 55.97+0.42 B° 54.99+0.92 B° 54.324+0.99 A
T6 56.39+0.55 B¢ 54.57+0.45 B 51.78+0.85 B° 51.3840.92 B

Results are reported as means =+ standard deviation; different large letters in each column and different small
letters in each row indicate significant diffirence at p<0.05. (C: control, T1: 0.5%STPP, T2: 0.5%SHMP, T3:
0.5%TSPP, T4: 0.25%STPP + 0.25%SHMP, T5: 0.25%STPP + 0.25%TSPP, T6: 0.25%SHMP + 0.25%TSPP)
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Table 3 The results of cooking loss of cured
beef round samples containing different

phosphates
Sample 1% day
C 13.95+0.18
T1 1.16+0.11 ©
T2 8.88+0.03 €
T3 1.16+0.17 ¢
T4 9.30+0.51 B
T5 4.87+0.00 P
T6 1.36+0.25 ¢

Results are reported as means + standard deviation;
different large letters in each column indicate
significant diffirence at p<0.05. (C: control, T1:
0.5%STPP, T2: 0.5%SHMP, T3: 0.5%TSPP, T4:
0.25%STPP + 0.25%SHMP, T5: 0.25%STPP +
0.25%TSPP, T6: 0.25%SHMP + 0.25%TSPP)
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Table 4 Texture analysis of hardness of cured beef round samples containing different phosphates
during 30 days of storage in 4 °C
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Time (day)
Sample 1t 15" 30"
C 30.05+0.06°® 3258 +£0.06°*  26.69+0.00 *°
T1 57.84+0.01 B 36.01+£0.01 ¥ 23.91+0.01 ©¢
T2 44.78+0.08 * 44.1620.00 < 45.89+0.03 A
T3 56.60+0.00 < 38.51+0.01 P 26.01£0.00 ¢
T4 50.05+0.01 & 45.64+0.00 B 40.01+0.00 B2
T5 58.61+£0.01 A 33.97+0.03 ™ 32.83+0.00 >
T6 55.53+0.00 > 49.39+0.00 A° 34.74+0.00 <

Results are reported as means + standard deviation; different large letters in each column and different small
letters in each row indicate significant diffirence at p<0.05. (C: control, T1: 0.5%STPP, T2: 0.5%SHMP, T3:
0.5%TSPP, T4: 0.25%STPP + 0.25%SHMP, T5: 0.25%STPP + 0.25%TSPP, T6: 0.25%SHMP + 0.25%TSPP)
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Table 5 Texture analysis of cohesiveness of cured beef round samples containing different phosphates
during 30 days of storage in 4 °C

Time (day)
Sample 1t 15" 30"
C 0.69 +£0.06 < 0.72 +0.06 B2 0.72 +0.00 B2
T1 0.97+0.01 A 0.9240.01 A° 0.81+0.01 A¢
T2 0.60+0.08 0.64+0.00 P? 0.7340.03 B2
T3 0.61+0.00 < 0.65+0.01 ® 0.75+0.00 B¢
T4 0.64+0.01 < 0.66+0.00 < 0.68+0.00 ¢
T5 0.81+0.01 B 0.75+0.03 B° 0.73+0.00 B°
T6 0.89+0.00 B2 0.710.00 B° 0.71+0.01 B°

Results are reported as means =+ standard deviation; different large letters in each column and different small
letters in each row indicate significant diffirence at p<0.05. (C: control, T1: 0.5%STPP, T2: 0.5%SHMP, T3:
0.5%TSPP, T4: 0.25%STPP + 0.25%SHMP, T5: 0.25%STPP + 0.25%TSPP, T6: 0.25%SHMP + 0.25%TSPP)
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Table 6 Texture analysis of gumminess of cured beef round samples containing different phosphates
during 30 days of storage in 4 °C

Time (day)
Sample 1t 15" 30"
C 20.73 £1.74 23.61+2.11 % 19.15 £0.08 P*
T1 56.10+0.81 A? 33.1240.53 2° 19.36+0.35 P¢
T2 26.86+3.85 D2 28.26+0.19 B2 33.49+1.32 4%
T3 34.52+0.24 © 25.03+0.55 ° 19.50+0.08 >
T4 32.02+0.50 ©* 30.11+0.64 B 27.20+0.11 B
T5 47.47+0.51 B 25.47+0.98 23.96+0.10 ©®
T6 49.4140.08 B2 35.31+£0.214° 25.46+£1.13 ¢

Results are reported as means + standard deviation; different large letters in each column and different small
letters in each row indicate significant diffirence at p<0.05. (C: control, T1: 0.5%STPP, T2: 0.5%SHMP, T3:
0.5%TSPP, T4: 0.25%STPP + 0.25%SHMP, T5: 0.25%STPP + 0.25%TSPP, T6: 0.25%SHMP + 0.25%TSPP)
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This study conducted to compare the effects of sodium tripolyphosphate, sodium hexametaphosphate
and tetrasodium pyrophosphate on some physico-chemical characteristics of cured beef round, before
and after cooking. For this purpose, after preparation of round cuts of beef and injection of curing
solution containing 0.5% of the studied phosphate (including sodium tripolyphosphate, tetrasodium
pyrophosphate and sodium hexametaphosphate) each one alone or in combination with two types of
these phosphates in equal proportions (0.25% + 0.25%) were produced in the form of six treatments
which followed by ripening, forming and cooking processes and also cured phosphate-free thighs
were considered as control. Then, all specimens were stored for 30 days at 4 °C and physicochemical
tests (including pH, WHC, texture and cooking loss) conducted before and after cooking in 1, 15 and
30 days of storage time. The results showed that treatments of cured round beef containing sodium
tripolyphosphate and tetrasodium pyrophosphate each one alone increased the pH and WHC
significantly, both before and after cooking. Moreover, these two samples showed the lowest cooking
loss and featured a better texture. But control sample and treatment with sodium hexametaphosphate
did not show the desired results in these studied properties, respectively.

Key words: Sodium tripolyphosphate, Sodium hexametaphosphate, Tetrasodium pyrophosphate,
Beef round, Curing

* Corresponding Author E-Mail Address: khanidvm@gmail.com

AN


http://www.sid.ir

