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A.hstract. An experiment was conducted to determine the effects of hot boning and postmortem aging time on 
camel meat tenderness. Six male camels (average carcass weight 133 kg) \\'cre used. l.ongissimus muscles 
Wl're excIsed at I or 24 h postmortem and aged at2 DC for 1, 3, 7,10.14 d postmortem. At the end of each 
period, shear force. myotibril fragmentation index (MFI). sarcomere length, drip ,Uld cooking losses were 
ddcrt11lned. Hot boning significantly (p < 0.05) increased shear force at day 3 and 7 compared to intact 
11111Scle. Postmortem aging has reduced shear force during the first 7 days of postmortem. Most of the increases 
in myotibril ti-agmentation index (MFI) happened within the tirst 7 days of postmortem and MFI was reduced 
b\ hut boning compared to intact muscle. Sarcomere length decreased (p < 05) by hot boning 011 day 3 and 7 
compared to intact muscle. The results of this investigation indicate that hot boning had no effect on camel 
meat tenderness within the tirst 24-h postmortem, and camel meat tenderness can be improved by aging up to 
7 da\'s of postmortem. 

Introduction 

Meat tenderness plays an important role for consumer satisfaction and meat price. 
Consumer satisfaction is the main goal for meat producers and retailers. One of the most 
important factors affecting consumer satisfaction is meat tenderness. There are different 
factors affecting meat tenderness, including animal age [1], sex [2], and muscle fiber size 
[31. Also, postmortem aging time has been reported to improve meat tenderness in 
different animal species [4-6]. However, Koohmaraie [7] concluded that beef should be 
stored for 10-14 d, lamb for 10 d, and pork 5 d to get the maximum benefits of 
improving meat tenderness during postmortem storage, 

The desert Arabian camel (Camelus dromedarius) constitutes 17 million heads in 
the world [8]. In certain areas, camel meat replaced beef and mutton [9]. Camel meat 
preference comes third [10] and fifth [II] meat of choice among Saudi Arabian citizen. 
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Several studies have been published concerning the physical characteristics, 
chemical composition, sensory properties and nutritive values of Najdi camel meat [12-
15 J. Informations relating to the effect of hot boning and postmortem aging time on 
camel meat tenderness are needed. Therefore. the objective of the present study is to 
investigate the effect of hot boning and aging time on the tenderness 01 camel 
longissimus muscle. 

Materials and Methods 

'-;ix Najdi male camels uf similar background were slaughtered d[ Labonc farm (AI­
Khari. Saudi Arabia), adressed and weighed. Within I h postmortem. the longissimus 
dursi muscle (LM) of the right side was hot-boned l'i'om each carcass betv\ecn the 7'h and 
I I'h rib region. whereas. the left side was intact and both were shipped to iVkat Lab at 
I\.ing Saud University, Riyadh. All hot-boned muscles ~Ind illlact side.s 1\ cre chilled fur 
2·] h :It 2'C. thereafter. the LM of thc intact side vIas separated from the bone. Thc 
muscie" vvere cut into one inch steaks, vacuum-packaged Llsing lurbovac vacuum 
milcll!llC (Model SB451L hertogenbosch. the Netherlands). and slOred ilt :: 0(' for 3.7. 
10. and 14 days. With the exception of drip loss. all measurements "ere made at I. 3. ~ 
I () and 14 days postmortem for both hot boning and intact muscles. 

Drip loss 
A[ 3.7. 10 and 14 days postmortem. meat samples I\LTc: rel1luved li'om the vacuum 

plll'kages and pur£e Vi/ere wel,l'.ih?d and pnCelll:H!,e or drip I()~s \\,_'re' calculated. 

(ool,i\l~', loss 
1\\0 steaks 11'0111 c:ach hot boned and intact l1luscks IIcrc I\cighcd ,llld clloked on 

Il'val sllperbarbecue electric: broiler (TevaL france) to an internal temperature of 70°C. 
Stud,s were turned over atter reaching 40°C. Internal temperature \\<1S monitored b) 
Fisher 81a1'111 li1rrmDmeter (Model No. IS-On-SR. fisher Scienlitic. liSA). After 
cooking. steaks were allowed to equilibrate to roOI11 temperature (:23"('). then \\eighed 

i(\'~: u\ caIcuiated. 

~~ltl'ar lorn 
''';I',::lks lIsed :(11' cCioki,,·, 'O~S experiment \l'ele lls,'ci ';i\ I ::-: ell) di:ll1leler COlTS 

li'0111 each steak were removed parallel to the long a.xis 01 the llluscle' tibers, [hell tl1l' 
,'''rL'; \\,CI\' ',h'.I,"cj perpendindar te the lung :jxis Ilftllt, fibei', USillC'. the v\<:mel'-Bra17kr 
shear force instrument, and the average value were recorded in kilogram/en]" 

Myofibril fragmentation index 
At I, 1'. 10. 14 d postmortem, myofibril Ji-agmelltatioll index (J'vIFI) Well: 

(l"itTminecl ell f,';h muscle samples 'lccording to the prtlcedun_' nfCuller cI ,t! 1161. 
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Sarcomere length 
Three myofibrils were taken from each cut using forceps and surgical plate. The 

sarcomere lengths of the myotibrils were determined using the Laser head (Model 
2.0MW) according to the method of Cross et al. [17]. 

Statistical analysis 
Data were analyzed by split plot design using GLM procedure of SAS ll8 J. Animal 

represented the whole plot while, hot boning and intact muscles detined the spilt plot. 
Treatment effect included tive aging times. The means were consider significant at P 
IC\'el of ',0.05. 

Result and Discussion 

Cool,ing and drip losses 
rhe effect of hot boning and aging time on cooking and drip losscs ,11'e presented in 

Tdbk I. Storage time and hot boning had little cnect on cuoking ~lIld drip losse'i. 
Parrish et ([/. [,~ 11 found that until 7 days postmortem storag(? time. there were no effect 
on luuking, loss. Cook.ing characteristics were not affected by postmortem aging and hot­
IWlled treatment [20.22]. Conflicting study was reported by Klont c/ 01. [291 who noted 
that debonillg at 24 h after slaughter had led to signiticantly higher drip ioss at 3. I. and 
14 d postmortem compared to 48 h debonillg. 

Shear force 
The Warner-Bratzler shear force results revealed that hm-boned samples had 

Iii:'il,r II) en:, I 'hear b'Te values on !jays 3 and 7 compared to th~ intact samples 
(i'al;l. i '. 0'1 day one. hot boning had no effect on shear force llfcaillel !ongis'iimu:' 
l1luscie comparee! to intact muscle and this is beneficial to camei meat industry and Saudi 
COlhUIlIt'J', who mostly consume camel Ilwal \vithin 24 h of po.,tmortem. This re:;ult was 
in agreement with Whealer et al. [\9] who nOled that hot boning had no clrect (P"'· 0.05) 
Oil .,Ill"ll force of beef biceps femoris muscle. Schmidt and Keman 12(\] round that no 
differellc10s ill any palatability traits of longissimlls muscle biceps. femoris or 
~l'lllill1eI'ib('ano',u~ muscle that were !llll-boned at I h postmoJ1em compared with 
C(ll1vc n tinna! pr0,'er,r, cuts. 

ihe etT·c, of pC">tmortem ag!l1g rinK on :::hear force \vas pre'icnteci in !Aile I. She'.!!' 
1,I('ce value decreased gradually as the postmortem aging time increased in both hot 
b(1,ling arId inTact ',amp\e~. There \\'a~ 1\0 ~ibllificant differcnc,: un tendcmess ark! c; and 
I () days for the intact and hot boned samples, respectively. These results were in 
;'grcemc:nr with ~tllJ) of I":.(hlhmorie el at. [21 J \\ho t'cported that "~ the postmortem 
storClgl' time increased. shear force values clecreased for beef lamh and pig and the 
majority of thi;! improvement in tenderness occurred witi1in 7 d of aging postmortem 
timl', f fOW,"VeL illC!'casing agin", time, till' over 7 days Iws 110 improvement in beef 
t"i1derne~s l22-2~ J. 
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Table I. Effccts of hot boning and postmortem aging time on camelmcat traits 

~'1easun'mel1ts Postmortem (day) Hot-boned 

('(Joking loss 

28.00\, 

3 30,04;1\\ 

7 37.90"" 

10 35.0Y" 
14 31.05:1,\\/ 

DI ip loss 

NO 
, 

3.50" " -, 
7 6.50;1 II 

10 6.26" " 

14 5.12'1,\ 

Shear I,'ree (Kg/cm') 

4.02\, 

3 4.36" " 

7 3.75'1,,\ 

10 3.03'1 \\ 

14 2.81", 

1\1FI 

25.21" " 

3 36.52:\ 

7 62.93" , 

10 86.30" , 

14 90.02", 

SarCllmerc length (~lm) 

1.72" " 
, 

1.34" , -' 
7 1.51:1 1/ 

Intact 

2971\ 

37.70\, 

36.60:1 
II 

3900b " 

ND 

4.52;1 II 

(r::"7,1 \ 

l) )(i', 

-+11"" 

3.4i) 11\ 

29g b \\ 

3,() 1,1 11\ 

:2..()(),i\\ 

2971"" 

-' 1.30b , 

7 l).O)b, 

X3.02,1 \I 

'JIOI", 

I 67"" 

l.(d h 
II 

1.70" " 

10 I.5TI'I\! 1.73h,\ 

14 1.48",,, 1.7I b " 

"b means in the same row followed by different superscripts are significantly ditfercnt ( p<O.O)). 

'H means in the same column followed by different supscripts are signiticantly ditferent ( p<().O)) 

ND = Not determined. 
N =(, 

The little change in shear force after 7 and 10 day of postmortem may be due to the 
connective tissue component rather than myofibril components [25]. The response of 
connective tissue to aging is generally theorized to be less than that of myofibril 
component [26]. 

Myofibril fragmentation index MFI 
The effect of hot boning and postmortem aging time on MFI of camel meat are 

presented in Table 1. MFI increased progressively during the first 7 days postmortem, 
however. 58% and 80% of the changes in MFI values occurred during the first 7 day 
postmortem for hot boning and intact muscles, respectively. Little changes have been 
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observed for MFI from day 7 to day 14. The changes in MFI have been reported to relate 
to the degradation of the myofibrilar protein during postmortem storage [27]. Taylor et 
al. [23] found that 46% of the increase in MFI had occurred by 3 d postmortem. Wheeler 
e/ of. [28] reported that MFI significantly increased after 3 d postmortem storage. Other 
study by Koohmaraie et al. [23] monitor postmortem changes in MFI begin immediately 
after slaughter and continuing until 7 and 14 d postmortem and found that 61 to 64% of 
the increase in MFI had occurred by 3 days of postmortem compared with 7 or 14 d. In 
this study, the parallel increases in MFI values and decrease shear value ti'om day I to 
day 7 are the most dramatic and the change from day 7 to day 14 in shear value are in 
turn reduced. 

Sarcomere length 
Sarcomere length was decreased significantly ( p< 0.05) by hot boning ii'om day I 

to day 3 (table 1); the decrease was 22.1 % on day 3 compared to day I. This result was 
supported by klont et al. [29] who reported that sarcomere length was significantly (P< 0 
.05) shorter for loin deboning at 24 h than for loin from the same carcass deboning at 48 
h. l!erring et al. [30] noted that sarcomere of bovine muscle length was shorter when 
excised ti'om its attachment. Despite the small decrease in sarcomere length on day 3 for 
the intact sample. there was no significant change on day 3.7.10, and 14 postmortem 
compared to day I. This result in agreement with the study of Parrish e/ (II. [31] who 
noted that the improvement of bovine muscle did occur in tenderness between 1 and 3 
days postmortem, but very little change occurred in sarcomere length. Improved 
tenderness during postmortem aging, therefore, seems related to the fragmentation of 
myofibrils than to the changes in sarcomere length. Wheeler et at. [32] concluded that 
the increases in tenderness during aging were due to proteolysis degradation not to the 
increases of sercomere length. Other study reported that the increase in tenderness does 
not seem to parallel increases in sarcomere length [31]. 

Based on our results. we concluded that camel meat could be hot-boned and 
consumed within 24 h and the optimum aging time for improving camel meat tenderness 
was 7 days. 

A ckllo wledgment. The author would like to thank Dr. Sulim<ln Zahran and research 
assistants of animal production department for their help in this study. 
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