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Studies on Curing, Aging and Smoking of Camel Meat.
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Dept. of Food. Sci. & Tech. Collage of Agric. Cairo University. Egypt.

Introduction: eﬁﬂ;

t
Camel meat is considered as one of the toughest meat in Egypt. If camel meat could bgrmV
zed by aging, smoking and chill storage treatments while conserving other quality

ritional attributes, its consumption would increase especially from elder animals. 'bdw

£l
Meat structure can be considered in its simplest form to be a collection of p:’:lrallelf-bef5 4
the myofibrillar structure bound together by a connective tissue network of collgenvch o0

The physical properties of the myofibrillar fibers could be affected by (a) aging -éicﬂ
ns myofibrillar per se (Davez and Dickson, 1970), while producing small and insign nd
comitant changes in the connective tissue (Bouton et al., 1973); (b) loss of mOlStgérillaL
other changes produced by cooking (Bouton and Harris, 1972) and (c) increased myof
contraction which increased muscle fiber diameter (Herring et al., 1967 b). The conll thé
tissue would be affected by factors including: (a) changes in spatial orientati
collagen fibers in the connective tissue network related to myofibrillar contra m 7
(Rowe, 1974) and (b) changes in the collagen produced by cooking and related to @bt ine
(Herring et al., 1967 a). Bouton et al., 1975 found that shear force values wer

g tes®
ced by the muscle fiber properties than by the connective tissue properties, whlleelﬂjoﬂy

would be influenced by connective tissues as well as by the fiber properties. corr vmdaaﬁ
between subjectively determined tenderness and shear force measurements show great oft

such results are obtained if shear values don't adequately indicate the contributlo .
connective tissues. 414 ;y

The numbers and types of microorganisms existing on meat surface during processing yﬁd

5 -~ e @
considered of great importance since it would influence the shelf-life of the P}Oiclwatyﬂ
However, ample evidence has been established that the majority of the psychrophl denﬂaﬁ

0

spoilage bacteria (about 90 % of the population) are of the gram-negative typée-
Stewart (1966) and Stringer et al., (1969) are among several other research wor
concluded that Pseudomones, Achronobacter group consititute the most predominant mthat
in fresh beef under refrigeration. Meanwhile, Mikhailova et al., (1967) indicate i
short time curing-(6 days)-rod shapped types of lactic acid bacteria predominaté®’ .,
during long term curing, cocci forms were the predominant. Curing of meat provide e 2
important degree of protection against botalism (Walter and Casselden, 1973). TheX
indication of a salt/nitrite interrelation and preservative action in curing as elon ke

A +1i g
Wood and Evans, 1972. On the other hand, smoking was found to prevent the qermlnibe (Ke*
tor

ker®
iC

Pseudomonas, clostridium, and micrococcus spores in sausages during 21 daus S 1

1974). B,
o1yP% }ilng

The aim of this part of investigation is to evaluate microbiologically and O?Qan ndsmo

the ready to eat product of Camel meat, that has been prepared by curing, aging
Materials and Methods:

Muscular parts of male Camels 1.5 to 2 years old both Longissimus Dorsi (L.D.
Femoris (B.F.) were dry cured and aged at 40 F for one to four weeks., Samp
from aging to be smoked. All smoked samples were wrapped in cellophane and st
periods up to 4 weeks.

1- Microbiological examination: Total counts, yeasts and molds were enumenat

Sharf (1966). Lactic acid bacteria were counted using Tween agar 80 medium |- ) Hﬁeme

by Rogosa et al., (1951). The PH value was determined in meat samples accordlr}g oth

of Aitken et al., (1962). while the lactic acid content was determined accordind

im A Ol ANE . CLITON, g8l
2- Rheological examinations and Organolyptic tests: ured'?ndﬁ
A-Shear -test measurements: Representative samples of 200 grm. were drawn fromfcoﬂei);ffOb

smoked cuts and were boiled in 250 ml. of water for 12 minutes, then a core o

meter was used to test for tenderness by a Warner-Bratzler shear device. An aver? ajﬁb
shear values were determined for each core. ne feﬁjf;
B- Organolyptic tests: Color, flavour, tenderness and overall acceptability © lleg@ "ij
eat product were sensorily evaluated at the end of the smoking process by 25 CO= nd ;|®ﬂ«

members, using a nine-point hedonic scale rating from 9 to 1 where 9 "Excellentfromldeﬂﬁ?
)

ed". Whereas for tendereness, values were rated on a similar nine point SySteTe in 7o
P de¢
ne

ly tender" to 1 "Extremely tough". Replicate samples were used from aach sam
check repeatability among panel members. Analysis of variance as described bY

was used to make comparisons on all factors between the samples. i

Results and Discussion: B iﬂpcﬁﬁ
count®” ind e

lear
e 1ts

The total microbial count, the lactic acid bacteria molds and yeasts were
cured camel meat as well as cured aged smoked ones. The data in Table (1)
that total bacterial counts decreased slightly after the addition of curing S?ng a

effect of salt, nitrite and the adaptation period during the first week of agéuriﬂqﬂq q
Thereafter, the types adapted to this. environment started a gradual increas€ 3003 g
reaching a maximum of million per gm. after 4 weeks. Meanwhile, it is woI
that, the shelf life of meats bear a positive relationship with its pH values
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To
attal bacterial counts, yeasts and molds (per gm.) of cured camel meat during aging
F and after smoking and storage (Dry basis).
Do s T s e B. Femoris |
Smoked -stored for Smoked-stored for
. Smoked ke Tevk Aged Smoked T Tk
5 . A- Total Bacterial Counts.
3
! XlOS 332007 3.4%30°  4.7%10°  5.5x10° 2.5%10°  3.5x10° 4:9%10>
Q
3"105 1.0x10° 2.1x10° 3.8x10° 4.2x10° 1.0x10° 2.1x10° 3.9x10°
8'3"105 3.0x10° 3.2x10°  5.8x10°  6.4x10° 3.1x10°  3.7x10° 5.1x10°
l'GXlOS 4.0x10° 5.7x10° 7.9x10° 9.8x10° 4.8x10°  5.3x10° 1.7x10°
X10®  5.0x10° 8.7x10° 9.8x10°  1.7x10° 6.2x10°  9.7x10° 1.1x10°
B- Yeasts counts.
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lcginls Clearly shown in Fig. 1, when the aged meat samples were smoked, the total
S decreased due to the heating, drying and preserving effects of the smoking
Srage decreasing percent was 61.6% for L.D. muscle and 58.6% for B.F. muscle,
o, sunly attributed to the bacterig¢idal effect of smoke components which reduced
fsgked rface bacteria approximately 4 times the number present before, During storage
Lorg Proquct, there was an increasing trend in total bacterial count with the exten-
by aVErpeind. The increasing reached 33% and 51.8% in L,D. and 27.3% and 44.5% in
hi Sffe dge after 2 and 4 weeks of storage respectively. This might be due to the
), %mntct Of the antibacterial properties of the smoking process. However, the total
8 1), S Were always kept within the level of the initial numbers in cured aged samp-

q be avi

VLQS ild 5 A 4
5 Tf%egﬁpechEria in fresh camel meat were 3.6x10°/gm. and 3.2x10 /gm. in L.D. and B.F.
y By 1 ively During the first week of aging at 40 F, lactic acid bacteria sharply
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@hefiiétleo /gm. in both muscles. Comparing the decrease in total bacterial counts
lmf legy; "eek of aging with the increase in lactic acid bacteria. It could be stated
<“&to Ve environmental conditions resulting after the addition of curing salts and
ffect especially during the first week of aging was in favor of the desira-
bacteria to predominate and exhibit their activity. This was easily detected
lact%n numbers, the falling of PH to a minimum after one week of aging and the
of ic §cid concentration to a maximum (Fig. 2). Meanwhile, a gradual decrease in
alsoa;tl? acid bacteria occured upon extending the aging period up to four weeks.
g indicated that the lactic acid bacteria diminshed directly after smoking,
dual increase during the storage of the smoked product. However, their_ num-

3

Jra
S
& B p of Storage period were below the initial count in aged meat i.e. 6.3x10” in

g 4
NN I\g . m\lscles‘
fy Op Of & Co

Unts of yeasts and molds (Table. I), it is clear that in fresh Camel meat the
s Were higher than the counts of molds. However, the changes in counts of molds
op 'ts -ncvealed the same trend during the aging process for both L.D. & B,F, muscles.
lspstora Teased after the first week of aging, then decreased during the subsequent

8 Yoy 0+ This increase could be ascribed to the favourable PH for their activity

YQaStS

Om,
‘fhfemfcovelnant during the first week of aging. On the other hand, no yeasts and/or molds

Of ed directly after the smoking process in the aged cured meat which emphasized
5 “=Smoke and heat (Kersken, 1974). During the storage period at 40 F, the con-
Of ;ﬁ ) in favor for molds (as it is mainly aerobic), so no molds were identified

N torage8%$rgge (4 weeks). While yeasts were recovered in small numbers after 2 & 4

n able, 1I).

rﬁ% “@muSCi:. II) revealed that shear force values decreased during the aging process in

%t agin quever, the values of shear force were not statistically significant
w&fr 4 9 Periods, as the decreasing percent did not exceed 9.2% in L.D & 10.7% in B.F,
Sr, Weeks of aging. After smoking shear force values had the same decreasing pat-
“ti Thego® . decrements indicated that the aged Camel meat became more tender after be-
SQnthe we decrements in shear force values were significant in samples aged for 2 to 3
Wehénderire insignificant after one week of aging. On the other hand, no significant
as p €Ss could be observed, concerning the storage of the smoked product in both
*®« Mmuscles (Table. II). The aforementioned data demonestrated the paramount
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importance of ag vers
final product rather than the chill storage of Camel meat after being smoked. Howe
weeks of aging seemed to be quite sufficient to present noticeable tender meat-. gl

o
The overall acceptability tests revealed that smoked cured Camel meat aged for ol ;COI'
weeks attained significantly (1% level) the maximum quality attributes in reSPectdifﬁ
aroma, taste and tenderness in all samples of aged smoked Camel meat storaed for i
periods (Table. III). At o
In general, smoked, cured Camel meat could be aged for one to two weeks. Howeverr ?Zﬂeﬂw
for two weeks scored higher than one week aged meat in respect to color aroma ar
with no significant differences between the two treatments on any level. In con€
aging process of cured meat seemes to be of prime importance since it affected €°©
taste and tenderness rather than storage after smoking, as no significant differ®
detjcted among different aged smoked meat samples stored for different periods up
at 40 F.

]
ame
Table. II: Average readings of shear force values of cured aged and cured aged SmOked
meat during starage at 40 F,. __1
Aging L. Dorsi B. Femoris =
period T d smoked-stored for Ssmoked-stored O
(weeks) Age smoked Aged smoked —_— ]
S ol . A AW R o . 2wk, ____ 4w o
* * % * % * % * * % **
0 26 +2 13.4 12.8 12,6 L7a7 12,1 1.5 11:0
1 1505 12.7 12.4 12,0 16.8 1154 1kl 10.48
2 105 5L 11.88 12.0 114 16.5 10.7 9.67 9.90
3 15.0 10.6 9.68 9.14 16.1 9.3 9.6 9.2
4 14.7 9 9.36 8.64 15.8 8.9 8.8 8.4 e
LSD VL 1.34 * nonsignificant L.S.D, 1% 1.19 ]
el e ok L0l tE i mgniniesne, N 28 _0.80
4 t
Table. TiI. Average score of organoleptic evaluation of cured aged smoked Camel me2
directly after smoking adn during storage at 40 F.
. . QUALITY ATTRIBUTES Bt N i
Aging Color Taste Tenderness Overall accept.
Periods | T STORAGE PERIOD
— - —_—
(Weeks) | 0 2 4 _O0 2 4 OFIr2. Lo JORV 2L O, e |
(¢} R.5 8. 5.8 v.0 6.4 4.9 4.8 4.7 6.0 5.8 5.7
1 £[182 181 8.4 8.7 8.9 8.0 7.8 7.6 8.4 8.2 8.0
2 85,31 8 SIS N8 LI6N 89NN 8 ARSI 3g D 8.1. 8.0...8.0
3 Ve 6% 3016 S8R 7SN 6 N5 9N 58 6.4 6.3" 6.1
4 6l 06 S 4.7 4.8 4.8 6.0 5.8 5.7 SEZ NS IT I 51
L.S.D 1% ik 1.0246 0.9302 0.7226 ]
5% 0 0.7438 0.7754 0.5246 o gt
_____________________________________________________________________________ £
* In all cases differences among values obtained during storage of smoked camel me2 £
significant. 4 55 ohﬁf
ing process of Camel meat beofre smoking as- it affects the tenderne :
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It is worthy to mention that there was an insignificant improvement in aroma and tae“w;
through storage of the aged smoked camel meat for different periods extending to.: hasrﬂq
which was the end of the experiment. This improvement although it is meagre yet fl”m
importance singe it affect the flavor and could be attributed to the formation 9t1mea
compounds due o the interaction of different smoking residues and/or nitrite wit
constituents.
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