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Fractionation and identification of lipids of processed rabbit meat
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Food Science & Technology Department, Faculty of Agriculture, Assiut University, Assiut, A.R. Egypt-

SUMMARY : Total lipids extracted from fore limb, Toin and Hind Timb of California and New Zealan

o1 patil
rabbit meat (both sexes of a marketable age 2 and 3 months) were used for fractionation and 1dent1f1cat

it
s . . A | : 035
lipid components. Meanwhile, the influence of certain processing methods, namely: pressure cooking. b

and smoking on the lipids composition was assessed as well. Using thin-Tayer chromatographic techﬂique !
n that !
ser'?

e

were fractionated to seven identified fractions. Females had slight higher pospholipids level tha

males, while an opposite trend in other 1ipid classes was recorded. Rather slight differences were ob
s rate!

between studied ages. Fore limb recorded the least phospholipids content, while the triglyceride N
mo™

highest levels. In general processing methods reduced phospholipids and triglycerides contents, while
glycerides, diglycerides, cholesterol and free fatty acids levels were increased. Hydrocarbons cO
ased after pressure cooking and roasting processes, while it was increased after smoking process.

extra unknown lipid fraction was detected in roasted rabbit meat. ol
1
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INTRODUCTION: The rabbit meat has several advantages over other meats. It is produced under co" eﬁ

mo'

farm conditions, is healthy and availble all the yearaound and the carcass is of popular size for the Q%y
'I [
family (Netherway, 1977). The two main African producer of rabbits are Ghana and Egypt (Lebas g},él”

g chf

Intramuscular Tipid composition of rabbit was approximately 50% triglycerides, 45% phospholipids. 5% ot

165"

erol, less than 0.5% free fatty acids and no cholesteryl esters were detectable. (Romans et al.> o
W
1este"01
al
g1
higher in rabbit meat (Lee and Ahn, 1977a). Cholesterol content of uncooked rabbit meat (total grou” uﬁp
dp
tissue) was 163.6+3.1 mg/100g. dry matter cited in the lower range of values for popular red meats o8 N
ras
(Lukefahr et al., 1989). Available information on rabbit meat caracteristics is very limited in con ﬂﬁ“
gt

cholesterol content in rabbit meat was similar to other meats, but the content of esterified cho

g VeS
that for other meat types (Holmes et al., 1984 and Lukefahr et al., 1989). Therefore the present -

&
was performed in an attempt to study lipids fractionation and identification of rabbit meat as well = 1
the influence of processing methods on the 1ipid composition of rabbit meat.
MATERIAL and METHODS : kﬁﬂf
Sampling: Sixty four California and Newzealand White rabbits (equal number of both sexes) of @ ) ﬁﬁ

age (2 and 3 months) were procured from AL Barari Investment Company Farm at Ismailia Governorate? . 9wf
wa

. : ds 4
used in the present study. The rabbits were slaughtered and the carcasses were skinned, evisceraté dww

an
split along the backbone into two halves. One half of each carcass was packaged in polyethylené bag

frozen at -20°C until withdrawn for treatment.

1
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: . . - as !
Treatments: The investigated rabbit carcasses were divided into four specified groups treated hwﬂ

. as il

a) The first group was analyzed fresh and served as control. b) The second frozen at -20°C grouP % wmd

_15-10 25 &

4°C for 8-10 hours, then cooked in pressure cooker pan applying the sterilization regime 19T%%FE/ + rﬂW'

e

by Ball and Olson (1957) and Helwan Engineering Industries catalogue (Anon, 1988) for pressure cook t
g froze’

e

i L ! % in
group was tthawed, wrapped with aluminum fail and roasted in an electric oven at 167 (+2)°C to an ! chv

meat. The pressure used in the pressure cooker pan was aout 1.991 mm mercury. c) The thir

temperature of 95°C according to the method of Greenhouse et al., (1984). d) The fourth frozen 2
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a3 th

GWQd
$ > hot cured at 50°C in a brine solution consisting of 15% salt, 3% sucrose and 1.5 ppm sodium nitrite
Op 2

Ohoy
hgt "Ss then cold smoked for 3 hours within the temperature range of 30-35°C in the smoke chamber accord-
Sith
: ® ™thod of Bwen et al. (1979).

re arats
ite | g \\iL‘EElQE‘Qf*SamQ]es: Fore 1limb, loin and hind 1imb cuts were withdrawn from fresh and treated carcasses

P 1n
¢ 9 t . )
W”C( Qh%De 0 Deltro and Lopez (1985). Each cut was deboned and finely minced rapidly through a mechanical meat

r
4 > t - ; .
st : hen a1y determinations began promptly without any delay.
o o of i . 2 n :

130! W) of lipids: The lipids was extracted from tissue samples by c hloroform: methanol mixture (2:1,
CCOPd'

, of Mg to the method described by Folch et al. (1957).
lact; -

ewﬂ Htmc Mation and identification of total lipid classes by thin layer chromatographic technique: The Tipid

was g ”
dtm &ﬁve dissolved in pure chloroform. Silica gel G plates (13x18 cm) were used for qualitative and quantit-
deta s
]'Tn s
o’ q%r Tnations of total lipid fractions. Plates were developed in mixture of petroleum ether : diethyl
y * Qlacy 1
dw” fQQi ©1al acetic acid (80:20:1, v/v/v). Visualization was carried out by iodine vapours. The isolated

OnS w <
€re identified and estimated according to Stahl (1965).

\/9(' RE
SULTS
5ues and DISCUSSION: The results of California and New Zealand white lipids composition as affected by
* AQgs
oﬂﬂ Ua“es and cuts are presented in table 1. Triglycerides constituted the highest percentages among Tipid
i 9
mﬁﬁ QCtWe] 08 ang 47.04% of total 1ipids), while cholesterol recorded 4.61% and 5.48% in the two strains; resp-
\, A AN
980 | g . UCh results are in agreement with those reported by Romans et al., 1974. Phospholipids recorded
N 31 3,
)16 D%g%g}v +38% of total lipids. Similar results were reported by Hassan and Foad (1977) who reported that
i Tpid :
ol De%@nt S constityted about 30% of total 1ipids in Baladi rabbit meat. The hydrocarbons recorded the lowest
; e (20001
1”” : ( +55%) in California lipids, while other fractions were 4.29% monoglycerides, 3.46% diglycerides and
ﬁble
o R
1t mg;l“ence of sex, age and cut on lipid composition of California and New Zealand white rabbit
po! % (as % of total lipids) .
X
st ¥ Age Cut PhOSDho]ipids Monoglycer- Cholesterol Diglycerides Free fatty Triglycerides Hydrocarbons
L N ides acids
(10
o “ I 11 A i 1 11 I 11 R I 11 I 11
t0 s A
S §$-37 25,952 AJ15 5760 SAS2T -6,590  2:30 -3.88 6,75 .43 . 55072 ‘47.57 =~ 2.44.,2.83
< C 3 <97 29.93 4.56 5.63 5. 10% 623 3799 £3.32 WH69h Ba72 N44.92" 45,19 = 2,50 3498
& Mean 22.70 3260 4.31.5.6] 4,55 6.24 4.00 3.75 6:93 . 6.73 ' 44.80 42,45 2.71 B 2.62
3 % @ 9.68 29.49 4.34 5.66 4.64 6.38 3.43~ 3.65 6.88 6.63 48.48 45.07 2.55 3.12
3[’1‘; < » A
Wt § B 32.59 24,36 8,92 0 3. 00w 4,50 4,74 2,90 - 274 #6090 1620 56.70 56.32 2.45 2.54
o ~ € 3347 31.80 4.88 3.46 5.34 5.90 4.85 2.23 5.38 6.50 43.84 46.41 2.64 3.70
4] Mean, 21-37 31.82 4.04 3.57 4.36 5.40 4.18 3.26 6.37 6.40 46.94 44.75 2.64 4.80
wﬂ& " 8.81 29.33 4.28 3.38 4.75 5.35 3.98 2.74 6.42 6.37 49.16 49.16 2.58 3.68
a ®an
dkﬁf @ 29.25 29,41 4.31 4.52 4.70 5.87 3.71 3.20 6.65 6.50 48.82 47.12 2.57 3.40
8 A
§ B g?-40 2667 1315 " 5.32 3235 6.55 .+ 2.45" 3.55 5.42: 5.78 .57.35 49.65 2.88 2.48
. A C 33‘]8 BHM0 LA P22 lebB T 0530, 5.705 #2227 (200N, 5,32 672560001 4279 - .2.61 «2.68
ﬂWT 4 \\\:TTT> 29~]9 S6LH9 A 53R 0 15,7815 370 4,150 3.5 6.86 5.95 42.88 43.54 2.60 2.04
0 - 92 32,76 3.97 4.47 4.48 5.87 2.96 3.02 5.87 6.15 50.11 45.33 2.70 2.40
i R N A
3 9
e S.72 2693 4.35 2.45 3.43 3,15 2.89 2.50 6.17 4.59 57.71 £8.19 1.73 2.19
@Ww S 35~87 37,18 4,62 2438 25,31 4,868 361 ' 1.90-55.48, 602 " B6.26 +43.69+~ 2.85  3.88
) ~~_ Meay, 30-20 3771 4.75 2.94 4.99 4.89 3.92 2.8 6.8 5.36 41.71 43.90 2.57 2.38
awb ; \;gz\\\\\\;ff‘-33.94 Q57 2 61554, 58 480w 83547 2542 « - 6. 10 6432, +48.56/-48.59. 2,38 2.82
i B i
t/W A rﬂn i 30.09 88,35 "«4,27 3.54 - 4,58 +5,09:'+3.22 2.72 - 6.02°5.74" - 49.34 46.96 2.54 2.6l
3 San
F
a Orelimb 29.67 31.38 4.29 4.03 4.61 5.48 3.46 2.96 6.34 6.12 49.08 47.04 2.55 3.01
Y B= Loin C= Hind 1imb I= California II= New Zealand White
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6.34% free fatty acids. On the other hand, the Towest value of lipid fractions was diglycerides (2-96J

4
. ok e . ! 280 09"
Zealand white rabbit 1ipids, while other fractions recorded 4.03, 6.12 and 3.01% of total lipids for mon |

4
ral
ides, free fatty acids and hydrocarbons; respectively. Data given in table (1) showed that females had A

#
L

b

sTight higher phospholipids content than males. Slight differences were observed the two studied ages’
- hel’ i

ween studied cuts its could be noticed that fore Timb cut had Tower percentage of phospholipids and high

centage of triglycerides than the other two studied cuts. J
: . e1yen®
Effect of pressure cooking on Tipid composition: The results given in table (2) indicated the inf]

1ceabw

pressure cooking process on lipid composition of rabbit meat. The data revealed that there was a not P
off

e

decrease in phospholipids content as well as slight reduction of triglycerides and hydrocarbons. On th

{
: ene”
site trne there was a rather slight increase in the other fractions contents. Such results are 1n agreiig

qyeel
with those reported by Youssef et al. (1983) for chiken meat who indicated that phospholipids and triglf il g

e

we
contents were decreased, while monoglycerides, cholesterol, diglycerides and free fatty acids contents i

A
froze" "
¥

10
. . ; 4= col
ken meat increased sterols and reduced hydrocarbons. The changes in the composition of 1lipid classes
“97mf
aﬁv

reased by cooking. On the other hand Abd El1-Wahed (1986) reported that cooking of either fresh or

mainly due to heat destruction of lipids during cooking as previously reported by Aman and Shehata

2 ro
Effect of roasting process on 1ipid composition: Data given in table (3) showed the influence of
Jd
jon

moﬂg

process on lipid composition of rabbit meat. The data revealed the detection of extra unknown fract

49 of tot?

the total identified Tipid classes. The percentages of this unknown fraction were 2.10 and 3.1

the
lipids in California and New Zealand white rabbit 1lipid, respectively. Results in table (3) 1nd1'Cated ¢

i . o . , . - creast
roasting process caused a marked decrease in phospholipids and triglycerides contents and slight incl
Table (2): Effect of pressure cooking on lipid composition of rabbit meat (as % of total lipids) - o

B
Strain Treatment Phospho- Monogly- Cholesterol Diglyce- Free fatty Triglyc® cﬂw/
lipids cerides rides acids rides %
0.5
v Oo )
; : raw 29.67 4.29 4.61 3.46 6.34 49.08 2/
California o ossure cocked  27.39 4.78 5.78 4.29 8.52 47.61 4
3
New Zealand raw 31.38 4.03 5.48 2.96 612 47.04 2'41 ]
white pressure cooked 38.64 4.63 6.99 3.66 7.65 45.95
Table (3): Influence of roasting on lipid composition of rabbit meat (as % of total lipids). &f
-
Strain Treatment  Phospho- Monogly- unknown Cholesterol Diglyce- Free fatty Tri%;; 0»;
lipids  cerides rides acids cer* v
g9
08 0
ey - g 29.67 4.29 - 4.61 3.46 6.34 49-
California | ctea 27.94 4.90 2.10 5.62 4.31 6.86 46-% 30
g0
New Zealand raw 31.38 4.03 - 5.48 2.96 6.12 47'2? y
white roasted 29.17 4.82 3.14 6.58 3.92 6.21 a4
Table (4): Effect of smoking on lipid composition of rabbit meat (as % of total lipid). &W,
: - B
Strain Treatment Phospho- Monogly- Cholesterol Diglyce- Free fatty Trigly® o
lipids  cerides rides acids rides 2
08
Califoinys TV 29.67 4.29 4.61 3.46 6.34 49. ,
HOFE smoked 25.72 5.16 5.91 4.15 8.57 47.06_~¢
O-&
New Zealand raw 31.38 4.03 5.48 2.96 6.12 47.04 b
wite smoked 26.80 4.87 6.85 3.96 8.60 44.90
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igh diglycerides, cholesterol and free fatty acid contents, while hydrocarbons recorded a rather

decp

; 1 €ase. Abd E1-Wahed (1986) reported the decrease of hydrocarbons content in roasted chicken meat.
¢ 6o

; MHu\\\\\‘gf~§m9kiﬂﬂwprocess on 1ipid composition of rabbit meat: Results given in table (4) indicated the
e

ce of :
Smoking process on 1ipid composition of rabbit meat. The data indicated a marked decrease of phos-

i Moy
hp1ds and tp; R
Gy riglycerides levels as well as a marked increase of free fatty acids content, while monoglyceri-

3

Gig)
Ycerj 3 s :
Mdes, cholesterol and hydrocarbons contents recorded a rather slight increase. In general the in-

o

r@as
& ip ¢
““%1 teros taking place in all studied processing methods might be attributed to the denaturation of Tipo-
n com
the ) Plex (51—Bastwisy and Simrnova, 1970). On the other hand, Aman and Shehata (1978a) indicated that
5 c\"eaSe ; ;
‘wek b triglycerides 1evels was observed with a parallel increase in monoglycerides and diglycerides
PR
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