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Abstract

Fore limb, loin and hind limb cuts of California and New Zealand white rabbits (both
sexes) of a marketable age (2 and 3 months) were used to study the effect of certain
processing methods (pressure cooking, roasting and smoking) on phospholipid components
in rabbit meat.

Phospholipids were fractionated applying thin-layer chromatographic {TLC) tech-
nique to eight fractions (phosphatidylserine (PS), lysophosphatidylcholine (LPC), phos-
phatidyl inositol (PI), sphingomyelin (SL), phosphatidylcholine (PC), phosphatidyl
ethanolamine (PE), phosphatidic acid (PA) and phosphatidyl glycerol (PG)). Rather slight
differences were observed between sexes, ages and three studied cuts in the quantities of
phospholipid components. Phospholipid fractions showed qualitatively the same pattern
as that of fresh meat in the three studied processing methods of rabbit meat. However,
all studied processing methods tesulted in a decrease in all phospholipid fraction contents,
except that of lysophosphatidy! choline and (phosphatidic acid + phosphatidyl glycerol)
which slightly increased.
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Introduction

In many areas in developing countries, rabbit production could be an ef-
fective means of and make an important contribution to meat production
(CHEEKE, 1986). Different projects focussed their investments on rabbit
production in Egypt (EL-SEESY, 1989). Both the fat content and composi-
tion are important factors for meat rancidity (WILSON et al., 1976; IGENE
et al., 1980; PIKUL et al. 1983). The phospholipid fraction is more respon-
sible for the generation of malonaldehyde in meat than other lipid frac-
tions, therefore many studies were done on phospholipids of chicken meat
(IGENE and PEARSON, 1979; IGENE et al., 1980; MELTON, 1983; PIKUL et
al., 1984) and on beef, pork, lamb and seafood phospholipids (LOVE and



150 M. K. YOUSSEF et al.

PEARSON, 1971; AMAN and SHEHATA, 1978b; ABoU EL-Hawa and OMAR,
1980; IGENE et al., 1980; KHAYAT and SCHWALL, 1983; MELTON, 1983).
ROMANS et al. (1974) reported that rabbit total lipid contains approxi-
mately 45% of phospholipids. FOAD and HaSSAN (1977) reported that five
phospholipid fractions, namely: lecithins, ethanolaminephospholipids, ser-
ine phospholipids, sphingomyelin and lysolecithins were present in rabbit
lipid. However, rather limited information is available on phospholipids of
rabbit meat and generally on rabbit meat composition (EL-GAMAL et al.,
1984; HOLMES et al., 1984 and LUKEFAHR et al., 1989).

This study was conducted to identify and quantitate the phospholipid
components of rabbit meat as well as the effect of pressure cooking, roasting
and smoking on the phospholipid composition of rabbit meat.

Materials and Methods

Sixtyfour California and New Zealand white rabbits (equal number of both
sexes) of a marketable age (2 and 3 months) procured from A! Barari
Investment Company farm at Ismaila Governorate (Egypt) were used in
the present study. The rabbits were slaughtered and the carcasses were
skinned, eviscerated, washed and split along the backbone into two halves.
One half of each carcass was packaged in polyethylene bag and kept frozen
at —20°C until withdrawn for treatment.

Treatments:  The investigated rabbit carcasses were divided into four
specified groups treated as follows:

a) The first group was analyzed fresh and served as control.

b) The second group frozen at —20°C was thawed at 4°C for 8-10 hours,
then cooked in pressure cooker pan applying the sterilization _11)!_—;%50_%_9
as recommended by BALL and OLSON (1957) and Helwan Enginecring
Industries Catalogue (ANON, 1988) for pressure cooked rabbit meat.
The pressure used in the pressure cooker pan was about 1991 mm
mercury.

c) The third group frozen at —20°C was thawed, wrapped with alu-
minium foil and roasted in an electric oven at 167(£2)°C, internal
temperature 95°C, according to the method of GREENHOUSE et al.,
(1984).

d) The fourth group frozen at —20°C was thawed, hot cured at 50°C
in a brine solution consisting of 15% salt, 3% sucrose and 1.5ppm
sodium nitrite for 20 hours, then cold smoked for 3 hours within the
temperature range of 30 — 35°C in the smoke chamber according te
the method of OWEN et al. (1979).



Table 1

Effect of sexes, ages and cuts on the phospholipid composition of rabbit meat (as % of total phospholipids)

Sex Age Cut PS LPC P1 SL PC PE PA PG
{months) I Il I I 1 11 I I 1 11 1 I I 1 I 1
A 4.95 4.80 8.91 7.50 6.93 6.35 14.85 13.11 34.65 35.01 21.78 22.19 3.96 5.70 3.96 5.34
2 B 4.62 4.15 7.52 7.81 6.90 6.71 13.87 13.83 34.68 35.15 23.12 23.51 4.62 4.34 4.65 4.50
C 5.80 4.65 7.89 7.95 7.01 7.09 14.04 14.10 34.46 34.81 21.93 22.07 4.39 4.52 4.48 4.81
mean 5.12 4.53 8.11 7.75 6.95 6.72 14.25 13.68 34.60 34.99 22.28 22.59 4.32 4.85 4.36 4.88
Male
A 5.03 4.90 7.63 7.79 6.82 6.77 14.50 14.33 35.25 35.70 21.38 22.82 4.82 4.01 4.57 3.68
3 B 4.88 4.72 7.90 8.01 6.75 6.85 13.95 13.82 35.02 35.51 22.11 21.90 3.98 4.53 5.41 4.66
C 5.39 4.81 8.83 7.85 7.12 6.66 12.87 13.05 34.52 35.52 21.90 23.57 4.37 4.14 5.00 4.40
mean 5.19 4.81 8.12 7.88 6.90 6.76 13.77 13.73 34.93 35.58 21.80 22.76 4.39 4.23 4.99 4.25
Mean 5.11 4.67 8.12 7.82 6.93 6.74 14.01 13.71 34.77 35.29 22.04 22.68 4.36 4.54 4.68 4.57
A 5.80 4.88 7.35 7.31 6.50 6.71 13.95 13.77 35.11 34.91 22.72 27.75 4.20 4.67 4.37 5.00
2 B 5.59 4.70 7.82 7.59 6.47 7.11 12.29 13.50 35.11 35.20 23.14 33.09 4.88 4.31 4.70 4.50
C 6.31 4.95 6.46 8.11 5.43 6.95 13.96 14.06 34.91 35.89 22.25 22.79 4.90 3.25 5.78 4.00
mean 5.90 4.84 7.21 7.67 6.13 6.92 13.40 13.78 35.04 35.33 22.70 22.88 4.66 4.08 4.95 4.50
Female
A . 593 500 7.59 8.15 6.82 6.76 14.65 12.97 33.98 35.71 23.15 23.71 4.08 3.63 3.80 4.07
3 B 5.50 4.87 7.82 7.89 7.23 6.39 12.99 14.05 35.27 35.10 22.71 23.69 4.22 4.10 4.26 3.91
C 4.85 4.95 7.38 7.97 7.10 7.15 13.90 13.62 34.12 34.75 23.19 23.57 4.46 4.50 5.00 3.49
mean 5.43 4.94 7.60 8.00 7.05 6.77 13.85 13.55 34.46 35.19 23.02 23.66 4.25 4.08 4.35 3.82
Mean 5.67 4.89 7.41 7.84 6.59 6.85 13.63 13.67 34.75 35.26 22.86 23.27 4.46 4.08 4.65 4.16
Overall mean 5.39 4.78 7.76 7.83 6.76 6.79 13.82 13.69 34.76 35.57 22.45 22.97 4.41 4.31 4.66 4.36
A = Fore limb B= Loin C = Hind limb I = California Il = New Zealand white
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Preparation of samples:  Fore limb, loin and hind limb cuts were with-
drawn from fresh and treated carcasses according to DELTRO and LOPEZ
(1985). Each cut was deboned and finely minced rapidly through a me-
chanical meat chopper, then all determinations began promptly without
any delay.

Eztraction of lipids:  The lipid was extracted from tissue samples accord-
ing to the method described by FOLCH et al., (1957).

Fractionation and identification of phospholipids: Phospholipids were
separated by thin layer chromatography (TLC) using chloroform: metha-
nol: water (65 : 24 : 4, v/v/v) solvent. For visualization of phospholipids
prior to qualitative analysis, phosphomolybdenic acid (10% in ethanol) was
applied. The identification of phospholipid fractions was carried out accord-
ing to EL-SEBAIY et al., (1980). Iodine vapours were used for visualization
prior to quantification according to STAHL (1965).

Result and Discussion

Eight fractions, namely: phosphatidylserine (PS), lysophosphatidylcholine
(LPC), phosphatidyl inositol (PI), sphingomyelin (SL), phosphatidylcho-
line (PC), phosphatidyl ethanolamine (PE), phosphatidic acid (PA) and
phosphatidyl glycerol (PG) were detected and quantitatively evaluated.The
results are summarized in Table 1.

The data given in Table I indicate that rather slight differences were
observed between sexes, ages and three studied cuts in the quantities of
phospholipid components. It was also shown that phosphatidylcholine con-
stituted the highest percentage of total phospholipids (34.76 and 35.57%)
for the two studied rabbit strains, while phosphatidic acid was the smallest
fraction (4.41 and 4.31%) of total phospholipids, respectively. The other
phospholipid fractions constituted (5.39 and 4.78%), (7.76 and 7.83%),
(6.76 and 6.79%), (13.82 and 13.69%), (22.45 and 22.97%) and (4.66 and
4.36%) for PS, LPC, PI, SL, PE and PG California and New Zealand white
rabbits, respectively.

In an earlier work FOAD and HASSAN (1977) reported similar results.
They found that among phospholipid fractions lecithins had the highest
proportion, while lysolecithins the lowest values in Baladi rabbit meat.

The data in Table 2 revealed the effect of three processing methods,
namely: pressure cooking, roasting and smoking on the phospholipid com-
position of California and New Zealand white rabbit meat. However, it
was rather difficult to separate the phosphatidic acid fraction (PA) from
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Table 2
Effect of processing methods on the phospholipid composition of rabbit meat (as % of
total phospholipids)

Strain Process PS LPC PI SL PC PE (PA+PG)
raw 5.39 7.76 6.76 13.82 34.76 22.45 9.07
pressure cooking 2.76 10.90 6.52 13.23 33.02 20.94 12.63
California roasting 2.86 10.538 6.53 13.35 33.29 214  11.96
smoking 3.98 10.10 6.20 13.06 32.84 20.70 13.12
raw 4.78 7.83 6.79 13.69 35.57 22.97 8.67
New Zealand pressure cooking 2.56 9.69 6.17 13.17 33.23 20.53 14.65
white roasting 241 9.39 6.21 13.18 34.14 21.67 13.08
smoking 3.48 9.61 6.23 13.21 33.36 20.53  13.59

phosphatidyl glycerol (PG), therefore both were treated as one fraction in
all processing methods (AMAN and SHEHATA, 1978b).

The data in Table 2 indicate that the three studied processing meth-
ods resulted in a decrease in all phospholipid fractions except the lysophos-
phatidyl choline and (phosphatidic acid + phosphatidyl glycerol) levels
which increased. However, a significant decrease in phosphatidyl choline
content was observed. Similar data were previously observed by AMAN
and SHEHATA (1978b) for fish phospholipids, while ABOU-EL-HAWA and
OMAR (1980) reported that the content of all phospholipid fractions de-
creased in smoked fish. In general, the increase of lysophosphatidyl choline
by the three studied processing methods might be due to the hydrolysis in
phosphatidyl choline fraction, which was decreased.
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