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Using Calcium Chloride Injection and Aging to Improve Tenderness of
Mature Camel Meat
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Abstract. An experiment was conducted to determine the effect of CaCl,
injection and postmortem aging on mature female camel meat tenderness.
Longissimus muscles (between 7-11 ribs) were excised from camel
carcasses ( older than 6 years) 24 hours after slaughter and injected with 0
(control), 300 mM food grade CaCl, at 10% (wt/wt), vacuum- packaged and
stored at 2°C for 3, 7, and 10 days. Shear force, myofibril fragmentation
index (MFI), sarcomer length, drip and cooking losses were determined at
day 1, 3, 7, and 10. Shear force was decreased significantly (p > 0.05) by
CaCl, injection at day 3 compared to intact muscles. Postmortem aging has
reduced shear force at 7 and 10 days of postmortem. Myofibril
fragmentation index (MFI) not affected (p < 0.05) by CaCl, are injected,
whereas postmortem aging have an effect after 7 days of storage. No effect
was observed on sarcomer length during injection and aging. Injection of
CaCl, increased (p < 0.05) drip loss more than aging effect. Cooking loss
was increased by both CaCl, injection and aging time. The results of this
investigation indicate that CaCl, injection after 24 hours of slaughter is an
effect method to improve mature camel meat tenderness at 3 days storage at

2°C.



Al YV sl sl o il 5 asandSl 3l Gl 535 (1) B s

dlalas Alalas & CBaiail clulal
(%)

3.38%,, 3.38°, 1 a5 58

2.82°, 3.28™,, 3

2.70°,, 2.84 7

2.46",, 2.54%, 10

48.15%, 48.15°, 1 S A )

58.60, 58.08°, 3 A4y

69.07%, 77.29%,, 7

77.75% 83.81%, 10

1.56", 1.54%,, 1 il Jsh

1.43¢,, 1.47%, 3

1.49°, 1.46% 7

1.65%, 1.60°, 10

3247, 3247, 1 fuihal) i

39.73%, 35.96%, 3

39.51%, 36.26°, 7

38.07%, 35.34°, 10

ND ND 1 O Al s

6.69", 2.00°, 3

7.22%, 4.03%, 7

9.18%,, 4.14%, 10

P>0.05 xie &ysiee (338 Lt 250 ¥ Cagpall i Ll A 5 3gee IS 3 cillan i) 2
P>0.05 xic d3giae B8 L aa o ¥ Cagall i L Al 5 s € clan gl Y
i A ND



el QY1 aal 5l ok il Leniieal) ZiAA) yulaall o Ll Y1 Jelas ad 3(2) Jsoa

8 fahal) a8 Jsb Sl da e B g8 Jal g2l
A il A g
-0.21 0.011 0.07 -0.47 1 ekl 5 g3
0.09 0.9 0.49 0001
0.03 0.22 0.24 1 -0.47 1S5 A )
0.7 0.04 0.003 0001 ,
A4l
0.029 -0.12 1 0.24 0.07 Al Jh
0.82 0.27 0.003 0.49
0.37 1 0.12 0.22 0011 sy
0.003 0.27 0.04 0.9
1 0.37 0.029 0.03 021 e e
0.003 0.82 0.7 0.09

10



gl gl

Tuma, H. J., Henrickson, R. L., Odell, G. V., & Stephens, D. E. “Variation in
the physical and chemical characteristics of the longissimus dorsi muscle from
animals differing in age.” J. Animl. Sci., (1963). 22, 354-359.

Albaugh, A., Carroll, F. D., Ellis, K. W. and Albaugh, R. “Comparison of
Carcass and Meat from Steaks, Short Scrotum Bulls Intact Bulls.” J. Anim. Sci 41
(1975), 1627-1631.

Judge, M., Aberle, E., Forrest, J., Hedrick, H. and Markel,
R. “Principles of Meat Science: lowa; Kendall/ Hunt publishing comp. (1989).

Koohmaraie, M., Crouse, J.D. and Mersman,. “Acceleration of postmortem
tenderization in ovine carcasses through infusion of calcium chloride: effect of
concentration and ionic strength.” J. Animl. Sci. 67, (1989), 934-942.

Koohmarai, M. and Shackelford, S.D.,. ““ Effect of low-calcium chloride infusion
on the tenderness of lambs fed a f-adreneregic agonist. ” J. Animl. Sci. 69,
(1991), 12463-2471.

Wheeler, T.L., Crouse, J.D. and Koohmaraie, M., “The effect of postmortem time
of injection and freezing on the effectiveness of calcium chloride for improving
beef tenderness.” J. Animl. Sci. 70, (1992) 3451 3457.

Morgan, J. B., Miller, K. R., Mendez, F. M., Hale, D. S., Savell J. W. “ Using
Calcium Chloride Injection to Improve Tenderness of Beef Mature Cows. ” J.
Anim. Sci. 69 (1991), 4469-4476.

Jaturasitha, S. Thirawong, P. Leangwunta, V. Kreuzer, M. “Reducing
toughness of beef from Bos indicus draught steers by injection of calcium chloride:
Effect of concentration and time postmortem.” Meat science 68 (2004), 61-69.

Boleman , S.J., Boleman, S.L., Bidner, T.D., McMillin, K.W. and Monlezun,
C.J., “Effect of postmortem time of calcium chloride injection on beef tenderness
and drip, cooking and total loss. ” Meat Science 39, (1995), 35-41.

Al-Sheddy, A. and Al-Owaimer, A. “Postmortem injection of calcium chloride
improves camel meat tenderness” Res. Bult., no 98. Res. Cent. Coll. Of Agri., King
Saud Univ.,( 2000), (5-16).

Culler, R. D., Parrish, F. C. Jr., Smith, G. C., and Cross, H. R. “ Relationship of
Mpyofibril Fragmentation Index to Certain Chemical, Physical and Sensory
Characteristics of Bovine Longissimus Muscle. ” J. Food Sci. 43 (1978), 1177-
1180.

Cross, H. R., West, R. L., and Dutson, T. R. “Comparison of Methods for

Measuring Sarcomere Length in Beef Semitendinosus Muscle.” Meat Sci, 5
(1981), 261-266.

11



SAS. SAS User's Guide statistics SAS Institute Inc. Cary, NC. (1995).

Koohmaraie, M. A. S. Babiker, A.L. Schroeder, R. A. Merkel, and T. R.
Dutson. . “Acceleration of postmortem tenderization in ovine carcasses through
activation of Ca2+-dependent proteases. ” J. Food 1 Sci (1988), 53:1638.

Wheeler, T.L., Crouse, J.D. and Koohmaraie, M.,. “The effect of postmortem
time of injection and freezing on the effectiveness of calcium chloride for improving

beef tenderness.” J. Animl. Sci. 70 (1992), 3451-3457.

Koohmaraie, M., Crouse, J.D. and Mersman,. “Acceleration of

postmortem tenderization in ovine carcasses through infusion of calcium chloride:
effect of concentration and ionic strength”.J. Animl. Sci. 67, (1989), 934-942.

Beekman, D. D., Huff, E. F. Parrish, F. C. Robson, R. M. “Postmortem aging
and injection treatment to enhance beef tenderness.” A. S. leaflet R 11 62. Beef
research report. lowa state University. (1994).

Wheeler, T. L., Koohmaraie, M., Crouse, J. D. “ Effects of Calcium Chloride
Injection and Hot- boning on the Tenderness of Round Muscles. ” J. Anim. Sci. 69 ,
(1991).4871-4875.

Rousset-Akrim, S. “Influence of CaCl, and NaCl injection on the texture and
flavor of beef. J. Food Engineering”, 32, (1996), 333-343.

Wheeler, T. L., Koohmaraie, M. “Prerigor and Postrigor Changes in Tenderness
of Ovine Longissimus Muscle.” J. Anim. Sci., 72 (1994), 1232-1238.

Koohmarai, M., Whipple, G. and Crouse, J.D.,. “Acceleration of postmortem
tenderization in lamb and Brahman-cross beef carcasses through infusion of

calcium chloride.” J. Animl. Sci. 68, (1990). 1278—-1283.

Parrish, F. C. Jr., Young, R. B., Miner, B. E., and Anderson, L. D. “ Effects of
Postmortem Conditions on Certain Chemical, Morphological and Organoleptic
Properties of Bovine Muscle.” J. Food Sci., 38 (1973), 690-695.

Kether, C. R., Miller, M. F., & Ramsey, C. R. “Improving of beef tenderness
and quality traits with calcium chloride injection in beef loins 48 hours
postmortem”. J. Animl. Sc., 73, (1995), 750-756.

12



