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Effect of Using Salts Sodium chloride and Sodium tripoly phosphate on Some
Chemical Characteristics and Sensing of Minced Frozen Beef Meat

5 o2l pall e Cilia *gauall daa deak an ) adla desa sl
233y malafde ) 3 4K /Ala ) cllEl 5 40 Y sle and® 4 guall 55 51l and
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(Sodium tripolyphosphate) <tiw séll axaie SN a3 guall 72la 9 903515, 0 1S b p 520 guaall 3y ) IS
80,60,40, 20, 0 saal 3 yail e JS O lalaall poen <339 %2 515 51 5 0.5 50 S0 (STPP)
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Abstract
The present study was conducted to improve some of the quality features in beef meat by
applying NaCl salt to it with 0, 1.5 and 3% concentration, and Sodium tripoly phosphate (
STPP) with 0, 0.5, 1, 1.5 and 2% concentration.these treatments were stored individually
for 0, 20, 40, 60, 80, 100, 120 and 140 days under (2+18-)°C After making several
chemical, and sensing tests, The following results were obtained:
1- The process of salting meat with NaCl led to increase Free Fatty Acids( FFA)
(P<0.05); whereas the use of( STPP) led to delay the degredation and oxidation of meat
FFA (P<0.05) the process of freeze-storing increased values of those indicators.
2-The concentration of myoglobin increased (P<0.05) with increasing the concentrations of
NaCl and STPP salts. Some decreasing occurred in the concentration of myoglobin during
the period of freezing meat.
3- The resutls of electrophoresis myofibril proteins indicated some kinds of degredation in
myofibril proteins in low concentrations of salt. The degredation increased with increasing
salt concentrations.
4-The results of Sensory evaluation indicated significant improvement (P<0.05) in
tenderness, flavor and juiciness of salting and salting meat.The storing process resulted in
increasing the tenderness, and flavor and decreasing of meat juiciness.
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(%) FFAJ e (STPP) cilhu sill Baaaial) (AN o gpaguall s (NACH) pusssmall 21518 £3hal alaiian) 5518 (1) Jgn

(ps2) AN 22 S A S A
140 120 100 80 60 40 20 0 STPP% | NaC%

1

0.44b 0.41b 0.38b 0.36¢ 0.35¢c 0.34c 0.32b 0.30b 0

0.50a 0.47a 0.43a 0.39b 0.38b 0.36b 0.35b 0.34a 1.5

0.50a 0.47a 0.45a 0.43a 0.41a 0.39a 0.38a 0.35a 3

1.04a 0.98a 0.87a 0.82a 0.78a 0.73a 0.64a 0.56a 0

0.18b 0.28b 0.30b 0.32b 0.37b 0.33b 0.36b 0.38b 0.5

0.18b 0.17c 0.20c 0.22¢c 0.26¢ 0.33b 0.32c 0.34c 1

0.11c 0.14d 0.16d 0.17d 0.21d 0.26¢ 0.31c 0.31d 1.5

0.09c 0.12d 0.14d 0.16d 0.18e 0.23d 0.22d 0.27e

1.02a 0.95b 0.86a 0.80a 0.76¢ 0.70b 0.62b 0.51c 0

0.27b 0.33c 0.31c 0.36b 0.41d 0.48c 0.52c 0.52c 0.5

0.23b 0.24d 0.29d 0.31c 0.38d 0.43d 0.49d 0.51c 1

0.16¢c 0.34c 0.36b 0.37b 0.40d 0.45d 0.47d 0.50c 1.5

0.13cd 0.19% 0.22e 0.20de 0.26f 0.32f 0.38ef 0.48cd 2

1.03a 0.97ab 0.88a 0.82a 0.78bc 0.73ab 0.64b 0.56b 0 1.5

0.12cd 0.16ef 0.22e 0.23d 0.30e 0.36e 0.40e 0.47d 0.5

0.12cd 0.16ef 0.18f 0.20de 0.21g 0.299 0.35fg 0.41e 1

0.11de 0.13fg 0.16fg 0.18ef 0.21g 0.29g 0.34fg 0.41e 1.5

0.10de 0.13fg 0.16fg 0.18ef 0.20g 0.26hg 0.31g 0.37e 2

1.06a 1.03a 0.88a 0.83a 0.81a 0.76a 0.67a 0.61a 0 3

0.10de 0.12fg 0.14gh 0.15fg 0.19gh 0.25h 0.329 0.37e 0.5

0.09de 0.11g 0.13gh 0.15fg 0.19gh 0.20i 0.25ih 0.32f 1

0.09de 0.11g 0.13gh 0.16fg 0.17h 0.22i 0.27h 0.30f 1.5

0.07e 0.10g h0.11 0.13g 0.16h 0.19i 0.21i 0.25g 2

LSD ksl caun(P<0.05) (s sieas i labaall illans sia (1 A sina (358 253 5 (I ) gl 3 ganll (parm Aalisall oy jall i *
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(pa] p/pala) M) (e (STPP) il gl aan%al) (AN 523 gaall 9 (NACH) pgsdgeal) 25518 3l pladieal 1l (2) Jg2a

(ps2) QAN ax A S A
140 120 100 80 60 40 20 0 STPP% | NaC%

1

4.49c¢ 4.47c 4.46b 4.52b 4.55¢ 4.56b 4.55¢ 4.56b 0

4.92b 4.84a 4.76a 4.72a 4.66b 4.65a 4.58b 4.57b 1.5

4.95a 4.78b 4.74a 4.71a 4.72a 4.66a 4.63a 4.67a 3

4.27d 4.37e 4.38e 4.40d 4.42d 4.43e 4.47e 4.48d 0

4.62c 4.59d 4.56d 4.55¢ 4.54c¢ 4.53d 4.52d 4.48d 0.5

4.73b 4.65¢ 4.64c 4.63b 4.59b 4.58¢ 4.57c 4.56¢ 1

4.91a 4.85b 4.73b 4.74a 4.70a 4.67b 4.69b 4.65b 1.5

4.93a 4.89a 4.82a 4.73a 4.70a 4.77a 4.73a 4.69a

2.82k 3.22k 3.30k 3.33i 3.45k 3.56i 3.70i 3.71j 0 0

4.73h 4.61h 4.53i 4.46f 4.43h 4.39%h 4.37h 4.249g 0.5

4.83¢ 4.699 4.61h 4.57e 4.53¢ 4.47e 4.44e 4.249 1

4.89f 4.71f 4.62h 4.61e 4.53¢g 4.49¢ 4.45e 4.38f 1.5

4.89f 4.80e 4.669 4.69d 4.65f 4.61d 4.56d 4.41f 2

4.03] 4.08] 4.15j 4.249 3.97] 3.93g 3.89¢ 3.85i 0 1.5

4.90f 4.83de 4.74f 4.71d 4.67¢ef 4.61d 4.57d 4.47e 0.5

4.96e 4.84d 4.77ef 4.73cd 4.70de 4.62d 4.57d 4.50e 1

5.00d 4.86d 4.78e 4.77c 4.73d 4.69c¢ 4.66¢ 4.54d 1.5

5.03d 5.07c 4.88d 4.87b 4.81c 4.76b 4.72b 4.60c 2

4.23i 4.21i 4.18] 4.17h 4.16i 4.10f 4.08f 4.05h 0 3

5.17c 5.12b 4.95¢ 4.84b 4.81c 4.78ab 4.75ab 4.76b 0.5

5.18c 5.15b 5.07b 4.88ab 4.84hc 4.8la 4.78a 4.74b 1

5.19b 5.19a 5.11a 4.91a 4.89a 4.82a 4.79a 4.83a 1.5

5.22a 5.21a 5.14a 4.93a 4.86b 4.82a 4.80a 4.86a 2

LSD_Lia) cuun(P<0.05) (s sinsas idlalrall ildass gin (o 4 sine (3558 253 5 () 2al 1 3 sl ana A8l g jal) s *
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2007 i coale  SE aaell / Guala) slaall Gpalell ¢3S Grals o
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2007 Jhia ceale (SEH 2aal) [ Gualall aladd) dualall oD S daala dlae

96
2 15 1 05 0 2 15 1 05 0 2 15 1 05 0 STPP%
3 15 0 NaCl%

Ugaa) e A agal B dulal) iyl sy Juab  STPP g NaCl okl Alalal) () Js
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B9kl e (STPP) cilia gil) asaiall AN a 503 guall g (NACI) pgpd el 315918 73a) aladina) il (3) Jgaa

(p52) A 3 B BEE
STPP% NaCl%
140 120 100 80 60 40 20 0
5.97¢c 5.38¢c 5.27¢c 4.34¢c 4.26b 4.06c 4.27c 3.87c 0
6.44b 5.59b 5.46b 4.55b 4.27b 4.19b 4.33b 4.04b 1.5
6.46a 6.43a 5.53a 5.29a 4.75a 4.53a 4.45a 4.15a 3
4.09e 3.97d 3.88e 3.84e 3.80e 3.73e 3.53e 3.24¢ 0
6.78d 5.67c 5.13d 4.62d 4.28d 4.19d 4.09d 3.94d 0.5
6.91c 6.76b 5.99¢ 4.95¢ 4.52¢ 4.21b 4.26¢ 4.13c 1
7.19b 6.77b 6.19b 5.10b 4.72b 4.30b 4.29b 4.15b 1.5
7.33a 6.80a 6.24a 5.16a 4.81a 4.73a 4.49a 4.38a 2
4.71j 4.571 4.43m 3.86m 3.71n 3.57k 3.141 2.86m 0 0
6.869 6.57i 6.00j 6.14j 5.57k 5.299 5.14i 5.00j 0.5
7.14f 6.869 6.29i 6.14j 5.71j 5.14i 5.29h 5.00j 1
7.14f 6.71h 6.57h 6.38i 6.00i 5.299 5.43g 5.00j 1.5
7.29% 6.71h 6.57h 6.43h 6.14h 6.00e 5.43g 5.14i 2
5.57i 5.10k 5.001 4.86l 4.81m 4.49j 4.43g 4.00I 0 1.5
7.43d 6.71g 6.71g 6.579 6.299 5.299 5.71f 5.43h 0.5
7.43d 7.00e 6.86f 6.71f 6.43f 5.86f 5.29h 5.71e 1
7.43d 7.29d 7.00e 6.86e 6.50e 6.00e 6.00d 5.57g 1.5
7.43d 7.14e 7.10d 7.00d 6.71d 6.14d 5.86e 5.62f 2
5.76h 5.57] 5.43k 5.29k 5.141 5.17h 4.57j 4.29k 0 3
7.57c 7.43c 7.29c 7.14c 7.00c 6.57¢ 6.43b 5.71d 0.5
7.57c 7.43c 7.29¢ 7.14c 7.00c 6.57c 6.14c 5.86¢ 1
7.71b 7.57b 7.47b 7.31b 7.29b 6.71b 6.71a 5.95b 1.5
7.86a 7.71a 7.71a 7.71a 7.43a 6.86a 6.71a 6.43a 2

LSD L) (aun(P<0.05) (5 siuses idlabnall cillans s (s Ay sina (358 35n 5 ) 2n) 51l 3 gaall (pania Al oy jal) yuii
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Agsi e (STPP) i gdl) 3assiall A a 933 gual) g (NACH) p523 90all 518 = Nal aladiiaa) il (4) J g3

(p39) A 3aa 5 5
STPP% | NaCl%
140 120 100 80 60 40 20 0
4.00c 4.55C 4.91c 4.95¢ 5.09¢ 5.23¢ 5.29¢ 5.43b 0
6.14b 6.05b 5.92b 5.83b 5.69b 5.63b 5.49b 5.43b 15
6.57a 6.60a 6.49 6.43a 6.31a 6.11a 6.03a 5.80a 3
3.81d 4.14e 4.19 4.24¢ 4.43e 4.66€ 4.67e 4.72¢ 0
6.52C 6.29d 6.10d 5.95d 5.66d 5.28d 5.24d 4.91d 0.5
6.71b 6.43C 6.29C 6.10C 5.81c 5.57C 5.34¢ 5.05¢ 1
6.76a 6.52b 6.38b 6.24b 6.00b 5.62b 5.43b 5.10b 15
6.76a 6.76a 6.48a 6.43a 6.29 6.05a 5.95a 5.72a 2
3.00h 3.14m 113.4 3.43m n13.5 3571 3710 3.86m 0 0
6.00f 5.43] 5.29i 5.14j 4.86k 4.71] 3j34. 457K 0.5
6.00f 5.58] 5.43h 5.29i 5.14j 5.00h i414. 4.58] 1
6.00f 5.71h 5,579 5.43h 5.20i 5.00h 4.43i 1664, 15
6.71e 5.869 5.58¢ 5579 5.43h 5.14g 5.29g 4.71h 2
h003. 3.86l k004. 4.141 m194. kd4.2 4.29K 4.43 0 15
6.71e 6.43f 6.14f 6.00f 5.71g 5.57f 5.43f 5.20f 0.5
6.71e 6.42f 6.29 6.00f 5.86f 5.58f 5.43f 5.43¢ 1
6.86d 6.57¢ 6.43d 6.29% 6.00¢ 5.71e 5.71e 5.71d 15
6.86d 6.71d 6.43d 6.42d 6.29d 6.14d 6.00d 5.86C 2
4.14g 4.29K 443 457K 458l j624. 4.71h 4.869 0 3
7.14c 7.00c 6.86C 6.71c 6.57C 6.14d 6.00d 6.00b 0.5
7.430 7.29b 7.14b 7.00b 6.86b 6.43c 6.29C 6.29 1
7.43b 7.29D 7.14b 7.00b 6.86b 6.71b 6.57b 6.29a 15
7.71a 7.43a 7.43a 7.29 7.14a 6.86a 6.72a 6.29a 2

LSD LA i (P<0.05) s sy i lalaall o gia (g 4y sina (338 2 5a 5 (G aal 5l 3 ganll ania AliAAl) oy pal) il *
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Ao pand) o (STPP) cilias gil) Basaial) (DA o 533 suall g (NACH) o2 gaaal) 25518 kel alaiia) 125 (5) Jgan

(p52) A 3 PR BEE
STPP% NaCl%
140 120 100 80 60 40 20 0
5.31c 4.71c 4.85¢C 4.43c 4.06¢C 4.40c 4.40c 4.31c 0
5.88b 5.77b 5.50b 4.80b 4.40b 4.63b 4.57b 4.54b 1.5
6.58a 6.43a 6.43a 5.54a 4.83a 4.68a 4.65a 4.60a 3
4.43e 4.34e 4.29 4.22e 4.15e 4.12e 3.95e 3.62d 0
6.29d 5.57d 5.65d 4.91d 4.24d 4.47d 4.43c 4.38c 0.5
6.33c 6.00c 5.78c 5.24b 4.29c 4.52¢c 4.38d 4.38c 1
6.52b 6.29b 6.05b 5.00c 4.45b 4.71b 4.53b 4.43b 1.5
6.86a 6.38a 6.38a 5.33a 5.38a 5.08a 4.72a 4.48a 2
4.71j 4.38m 4.00m 3.86j 3.71j 3.57h 3.43¢ 3.29j 0 0
5.57h 4.571 4.38l 4.29i 4.14qg 4.00g 4.00f 3.8649 0.5
5.57h 4.71k 4.47K 4.43h 4.19f 4.14F 4.00f 3.8649 1
6.00f 5.00g 5.43h 4.43h 4.29 4.14fF 4.14e 4.00f 1.5
6.00f 5.00g 5.57g 4579 4.38d 4.43d 4.29d 4.14e 2
5.71g 5.29h 4.86] 4.57g 4.40cd 4.43d 4.14e 3.43h 0 1.5
6.00f 5.14j 5.71f 4.86f 3.86i 4.57c 4.29d 4.29d 0.5
6.14e 6.29f 5.86e 4.86f 3.86i 4.57c 4.43c 4.29d 1
6.14e 6.43e 5.43h 5.00e 4.00h 4.71b 4.43c 4.29d 1.5
7.00d 6.86d 6.14d 5.00e 4.00h 4.71b 4.43c 4.43c 2
5.71g 5.57¢ 5.29j 5.00e 4.43c 4.38e 4.29d 4.14e 0 3
7.29¢c 7.00c 5.57g 5.43d 5.29 4.71b 4.71b 4.57b 0.5
7.29¢c 7.00c 7.00c 6.43c 4.43c 4.71b 4.71b 4.86a 1
7.43b 7.29b 7.29b 6.57b 4.57b 4.71b 4.86a 4.86a 1.5
7.58a 7.43a 7.43a 6.86a 4.57b 5.00a 4.86a 4.86a 2

LSD L) caun(P<0.05) (s st odlabnall cillass s (s 4 sina (3508 353 5 ) 2a) 51l 3 panll (pania Aaliadl) oy jal yuis
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Al Jaill e (STPP) i sill sasadiall DA 4 503 el 5 (NACH) 529 sl 20 ) 61 =l alasiind 155 (6) Jsoa

(p3) CIAN 22 S A A
STPP% NaCl%
140 120 100 80 60 40 20 0
6.54c 6.28¢ 6.11c 6.05¢ 5.74c 5.43c 5.37¢c 5.18c 0
6.66b 6.51b 6.50b 6.40b 6.08b 5.66b 5.59b 5.58b 15
6.74a 6.71a 6.69a 6.65a 6.52a 6.23a 6.11a 5.73a 3
5.35d 5.08d 4.95e 4.58e 4.55e 4.51e 4.05e 3.72d 0
7.29¢ 6.90c 6.67d 6.62d 6.29d 5.72d 5.57d 5.38c 0.5
7.38b 7.10b 6.81c 6.66¢ 6.38¢ 5.85¢ 5.76¢ 5.51b 1
7.38b 7.24a 7.05b 6.93b 6.60b 6.00b 6.00b 5.52b 15
7.48a 7.24a 7.13a 7.05a 6.76a 6.33a 6.05a 5.73a 2
4.71j 4.571 4.43m 3.86m 3.71m 3.57j 3.141 2.86] 0 0
6.86f 6.57j 6.00j 6.149 5.57g 5.299 5.14j 5.00g 0.5
7.14e 6.869 6.29i 6.149 5.71j 5.14h 5.29h 5.00g 1
7.14e 6.71h 6.57h 6.38] 6.00h 5.299 5.43g 5.00g 15
7.29d 6.71h 6.57h 6.43h 6.149 5.299 5.43g 5.14f 2
5.43h 5.10k 5.00I 4.49| 4.86l 4.81] 4.43k 4.00j 15
7.43c 6.71g 6.71g 6.579 6.29f 5.86f 5.29h 5.57e 0.5
7.43c 7.00f 6.86f 6.71f 6.43e 6.00e 5.71f 5.57e 1
7.43c 7.29d 7.00e 6.86€ 6.50e 6.00e 5.86e 5.62¢ 15
7.43c 7.14e 7.10d 7.00d 6.71d 6.14d 6.00d 5.71d 2
5.769 5.57g 5.43k 5.29k 5.17k 5.14h 4.57) 4.29h 3
7.57b 7.43c 7.29¢ 7.14c 7.00c 6.57c 6.43b 5.71d 0.5
7.57b 7.43c 7.29c¢ 7.14c 7.00c 6.57c 6.14c 5.86¢ 1
7.71a 7.57b 7.57b 7.57b 7.29b 6.71b 6.71a 5.95b 15
7.71a 7.86a 7.71a 7.71a 7.43a 6.86a 6.71a 6.43a 2

LSD ksl caua(P<0.05) & ey lalaall cildans sia G 4y sine (3508 2535 G 2l 5l 2 gl (pam Aalial) Ca g )yl

331
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