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Fractionation  and id e n t i f i c a t io n  o f  l i p id s  o f  processed ra b b i t  meat 
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SUMMARY: Total l i p id s  extracted from fore  l imb, lo in  and Hind limb o f  C a l i fo rn ia  and New Zealand
wM1

•^vatioH
ra b b i t  meat (both sexes o f  a marketable age 2 and 3 months) were used fo r  f ra c t io n a t io n  and i d e n t i f y  

ip id  components. Meanwhile, the in f luence o f  ce r ta in  processing methods, namely: pressure cooking.
r0asl

1 ip i

and smoking on the l ip id s  composition was assessed as w e l l .  Using th in - la y e r  chromatographic technid 

were f rac t iona ted  to seven id e n t i f ie d  f ra c t io n s .  Females had s l ig h t  higher pospholip ids level than
tha{ °f

obSe

lip'

of

y
males, while an opposite trend in o ther l i p i d  classes was recorded. Rather s l ig h t  d if fe rences were 

between studied ages. Fore limb recorded the le a s t  phospholipids content, while  the t r ig ly c e r id e s
rate1

highest le ve ls .  In general processing methods reduced phospholipids and t r ig ly c e r id e s  contents, whi]É

g lyce r ides , d ig ly ce r id e s ,  cho lestero l and free  f a t t y  acids leve ls  were increased. Hydrocarbons con 

ased a f t e r  pressure cooking and roasting processes, while  i t  was increased a f t e r  smoking process.
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extra  unknown l i p i d  f r a c t io n  was detected in  roasted ra b b i t  meat.
con

the
INTRODUCTION: The ra b b i t  meat has several advantages over o ther meats. I t  is  produced under 

farm cond it ions , is  healthy and a va i lb le  a l l  the yearai-ound and the carcass is  o f  popular s ize f or  

fam ily  (Netherway, 1977). The two main A fr ican  producer o f  rabb its  are Ghana and Egypt (Lebas e t  i l

tr°
lie0

«r

Intramuscular l i p i d  composition o f  ra b b i t  was approximately 50% t r ig ly c e r id e s ,  45% phospholip ids, 5% ch°

e r o l , less than 0.5% free  f a t t y  acids and no cho lestery l esters were detectab le . (Romans e t  al_., l97^  ^

cholestero l content in  ra b b i t  meat was s im i la r  to  other meats, but the content o f e s te r i f ie d  choles 

h igher in  ra b b i t  meat (Lee and Ahn, 1977a). Cholesterol content o f  uncooked rabb i t  meat ( to ta l  9 

t issue ) was 163.6+3.1 mg/lOOg. dry matter c i te d  in  the Tower range o f  values fo r  popular red meats

te f■o1

rounfl

an1d f
J

,f> \
contraS ,tji(Lukefahr e t  al_., 1989). A va ilab le  in form ation on ra b b i t  meat c a ra c te r is t ic s  is  very l im i te d  in  - ^

th a t  f o r  o ther meat types (Holmes e t  , 1984 and Lukefahr e t  a]_., 1989). Therefore the present ^  /

was performed in  an attempt to study l ip id s  f ra c t io n a t io n  and i d e n t i f i c a t io n  o f  ra b b i t  meat as 

the in f luence o f processing methods on the l i p i d  composition o f  ra b b i t  meat.

MATERIAL and METHODS:

well 05

----------------------------------  a
Samp!ing: S ix ty  fo u r  C a l i fo rn ia  and Newzealand White rabb its  (equal number o f  both sexes) of 3

age (2 and 3 months) were procured from AL Barari Investment Company Farm a t Is m a i l ia  Governorate, 

used in  the present study. The rabb its  were slaughtered and the carcasses were skinned, eviscera 

s p l i t  along the backbone in to  two halves. One h a l f  o f each carcass was packaged in  polyethylene 

frozen a t -20°C u n t i l  withdrawn fo r  treatment.
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Treatments: The inves t iga ted  ra b b i t  carcasses were d iv ided in to  fo u r  spec if ied  groups treated J
was J1

a) The f i r s t  group was analyzed fresh and served as c o n tro l ,  b) The second frozen a t -20°C group a

10-15-15. as r ,t

1/
^  ,.t

i*1f4°C fo r  8-10 hours, then cooked in  pressure cooker pan applying the s t e r i l i z a t io n  regime — ffO^C
olceo y

by Ball  and Olson (1957) and Helwan Engineering Indus tr ies  catalogue (Anon, 1988) f o r  pressure co
j froZer1

meat. The pressure used in  the pressure cooker pan was about 1,991 mm mercury, c) The th i r d  ,]
ipte1̂ J

group was ¡thawed, wrapped w ith  aluminum f a i l  and roasted in  an e le c t r i c  oven at 167 (+2)°C to an
n 3^

temperature o f  95°C according to  the method o f  Greenhouse e t  al_., (1984). d) The fou r th  froze
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thawed,

' 20h
to t  cured a t 50°C in  a brine so lu t ion  cons is t ing  o f  15% s a l t ,  3% sucrose and 1.5 ppm sodium n i t r i t e

*9 to
°Urs> then cold smoked fo r  3 hours w i th in  the temperature range o f  30-35°C in  the smoke chamber accord-

the
mettod o f  Owen e t  aK  (1979).

s. o f  samples: Fore l i r rb ,  lo in  and hind l imb cuts were withdrawn from fresh and treated carcasses
c°Mi, "

Pper
nq tn n io e l t ro  and Lopez (1985). Each cu t was deboned and f i n e l y  minced ra p id ly  through a mechanical meat 

then a l l  determinations began promptly w ithout any delay.
E*tra i

t/vj o f  l i p i d s : The l ip id s  was ex trac ted  from tissue  samples by c hioroform: methanol m ixture (2 :1 ,

rclin9 to the method described by Folch e t  a j .  (1957).
■Enaction + .

—P j t ion and i d e n t i f i c a t i on of  to ta l  l i p i d  classes by th in  laye r chromatographic technique: The l i p i d
'"act

dissolved in pure chloroform. S i l ic a  gel G plates (13x18 cm) were used fo r  q u a l i t a t iv e  and q u a n t i t -  
dete rm •

N ations  o f  to ta l  l i p i d  f ra c t io n s .  Plates were developed in  mixture o f  petroleum ether : d ie thy l

%

étions

9laci a  ̂ ace tic  acid (80:20:1 , v / v / v ) .  V is u a l iz a t io n  was carr ied  out by iod ine vapours. The iso la ted

Were id e n t i f ie d  and estimated according to Stahl (1965). 
% IT STS

¿01 DISCUSSION: The resu lts  o f  C a l i fo rn ia  and New Zealand white l ip id s  composition as a ffec ted  by
’ a9es

" ^ es
and cuts are presented in  table 1. T r ig lyce r ides  cons t i tu ted  the highest percentages among l i p i d

*ctiv ^ 9-08 and 47.04% o f  to ta l  l i p i d s ) ,  w h ile  cho lestero l recorded 4.61% and 5.48% in  the two s t ra in s ;  resp- 
Vfily.

«7

l0sPhoi ,•

Such 

* * '  31.38% 

01iPids

nesults are in  agreement w ith  those reported by Romans e t al_., 1974. Phospholipids recorded 

o f  to ta l  l i p i d s .  S im i la r  resu lts  were reported by Hassan and Foad (1977) who reported tha t

fi6rCe i n s t i t u t e d  about 30% o f  to ta l  l ip id s  in  Baladi ra b b i t  meat. The hydrocarbons recorded the lowest

-55%) i n C a l i fo rn ia  l i p i d s ,  while  other f ra c t io n s  were 4.29% monoglycerides, 3.46% d ig lyce r ides  and

^ [uence o f  sex, age and cut on l i p i d  composition o f  C a l i fo rn ia  and New Zealand white ra b b i t  
^  (as % o f  to ta l  l i p i d s ) .

®an

Mi

Phospholipids Monoglycer- Cholesterol Di glyce r i  des Free fa t t y Tri g lyce r i  des Hydrocarbons
ides acids

I I I I I I I I I I I I I I I I I I I I I

24.3 7 25.95 4.15 5.75 4.27 6.59 2.30 3.88 6.75 7.43 55.72 47.57 2.44 2.83
31.97 29. 93 4.56 5.63 5.10 6.31 3.99 3.32 6.96 5.72 44.92 45.19 2.50 3.90
32.70 32.60 4.31 5.61 4.55 6.24 4.00 3.75 6.93 6.73 44.80 42.45 2.71 2.62
29.68 29.49 4.34 5.66 4.64 6 .38 3.43 3.65 6.88 6.63 48.48 45.07 2.55 3.1 2

22.59 24.36 3.92 3.10 4.54 4.74 2.90 2.74 6.90 6.20 56.70 56.32 2.45 2.54
32.47 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
31.37 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
28.81 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

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

25.40 26.67 3.15 5.32 3.35 6.55 2.45 3.55 5.42 5.78 57.35 49.65 2.88 2.48
31.18 35.42 4.22 4.68 4.30 5.70 2.27 2.01 5.32 6.72 50.10 42.79 2.61 2.68
33.1g 36.19 4.53 3.40 5.78 5.37 4.15 3.51 6.86 5.95 42.88 43.54 2.60 2.04
29.92 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

23.72 26.93 4.35 2.45 3.43 3.15 2.89 2.50 6.17 4.59 57.71 58.19 1.73 2.19
31 .87 37.18 4.62 2.43 5.31 4.86 3.61 1.94 5.48 6.02 46.26 43.69 2.85 3.88
35.20 37,71 4.75 2.94 4.99 4.89 3.92 2.82 6.86 5.36 41.71 43.90 2.57 2.38
30.26 33.94 4.57 2.61 4.58 4.30 3.47 2.42 6.17 5.32 48.56 48.59 2.38 2.82

30.09 33.35 4.27 3.54 4.53 5.09 3.22 2.72 6.02 5.74 49.34 46.96 2.54 2.61

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

B= Loin C= Hind l imb 1= C a l i fo rn ia 11= New Zealand White
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6.34% free  f a t t y  acids. On the other hand, the lowest value o f  l i p i d  f ra c t io n s  was d ig lyce r ides  (2.965») 

Zealand white ra b b i t  l i p i d s ,  w h ile  o ther f ra c t io n s  recorded 4.03, 6.12 and 3.01% o f  to ta l  l ip id s  f o r  m°n0® 

ides, f ree  f a t t y  acids and hydrocarbons; respec t ive ly .  Data given in table (1) showed th a t  females had

il/

s l ig h t  higher phospholipids content than males. S l ig h t  d iffe rences were observed the two studied age5’
\>ul

ween studied cuts i t s  could be noticed th a t  fore  limb cut had lower percentage o f  phospholipids and hiS^ 

centage o f  t r ig ly c e r id e s  than the o ther two studied cuts.

r

E ffec t  o f  pressure cooking on l i p i d  composition: The resu lts  given in tab le  (2) ind ica ted the in f l^ '
c‘

pressure cooking process on l i p i d  composition o f  rabb i t  meat. The data revealed th a t  there was a no tice
b'e

decrease in  phospholipids content as well  as s l ig h t  reduction o f  t r ig ly c e r id e s  and hydrocarbons. On t*e '

t\r
trigiy* J

y

s i te  trne there was a ra ther s l ig h t  increase in  the other f ra c t io n s  contents. Such resu lts  are in a9re'

w ith  those reported by Youssef e t  aK  (1983) fo r  chiken meat who ind ica ted  th a t  phospholipids and

contents were decreased, while  monoglycerides, ch o le s te ro l ,  d ig lyce r ides  and free  f a t t y  acids content5

reased by cooking. On the other hand Abd El-Wahed (1986) reported th a t  cooking o f e i th e r  fresh or

ken meat increased s te ro ls  and reduced hydrocarbons. The changes in the composition o f  l i p i d  classes

f]9mainly due to heat des truc t ion  o f  l i p id s  during cooking as prev ious ly  reported by Aman and Shehata i 1

fro

co^1

/

E ffec t  o f  roasting process, on l i p i d  composition: Data given in  tab le  (3) showed the influence

process on l i p i d  composition o f  ra b b i t  meat. The data revealed the detection o f  extra unknown f ra c t i  

the to ta l  id e n t i f i e d  l i p i d  classes. The percentages o f  th is  unknown f r a c t io n  were 2.10 and 3.14% 

l ip id s  in  C a l i fo rn ia  and New Zealand white ra b b i t  l i p i d ,  respec t ive ly .  Results in  tab le  (3) in d ic a te

of

on *
tot*1

roasting process caused a marked decrease in  phospholipids and t r ig ly c e r id e s  contents and s l ig h t incre'a5*

Table (2): Effect of pressure cooking on lipid composition of rabbit meat (as % of total lipids) ■

Strain Treatment Phospho- Monogly- Cholesterol Diglyce- Free fatty Trigly0^  <&&/
lipids cerides rides acids r i d e s ^ ^ ^ ^

California raw
pressure cooked

29.67
27.39

4.29
4.78

4.61
5.78

3.46
4.29

6.34
8.52

New Zealand 
white

raw
pressure cooked

31.38
38.64

4.03
4.63

5.48
6.99

2.96
3.66

6.12
7.65

Table (3) : Influence of roasting on lipid composition of rabbit meat (as % of total lipids). f/j
Strain Treatment Phospho- Monogly- unknown Cholesterol Diqlyce- Free fatty

ceri^t-
//

lipids cerides rides acids

California raw
roasted

29.67
27.94

4.29
4.90 2 . 1 0

4.61
5.62

3.46
4.31

6.34
6.8 6

49.08

4 6 ^
V

< 0!3'«i
New Zealand raw 31.38 4.03 _ 5.48 2.96 6 . 1 2 47.04

44-2^,
v y

white roasted 29.17 4.82 3.14 6.58 3.92 6 . 2 1

Table (4): Effect of smoking on lipid composition of rabbit meat (as % of total lipid).

Strain Treatment Phospho- Monoqly- Cholesterol Diqlyce- Free fatty
lipids cerides rides acids

California raw 29.67 4.29 4.61 3.46 6.34
smoked 25.72 5.16 5.91 4.15 8.57

New Zealand raw 31.38 4.03 5.48 2.96 6 . 1 2
wite smoked 26.80 4.87 6.85 3.96 8.60
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n t*

off1'

3emen
y

iycef
p

/
renc

\

I f f ,
W)

r ides; d ig lyce r ides ,  cho lestero l and free  f a t t y  acid contents, while  hydrocarbons recorded a ra ther 

dec*"ease. Abd El-Wahed (1986) reported the decrease o f  hydrocarbons content in  roasted chicken meat. 

smoking process on l i p i d  composition o f rabb i t  meat: Results given in  table (4) ind ica ted  the
u®nCe 

iPids 

di

of smoking process on l i p i d  composition o f  ra b b i t  meat. The data ind ica ted  a marked decrease o f  phos- 

and t r i g l y c e r i d e  leve ls  as well as a marked increase o f free  f a t t y  acids content, while monoglyceri-

^Cerides, cho lestero l and hydrocarbons contents recorded a ra ther s l ig h t  increase. In general the in -
eäse in

Piv Ster° ls  taking place in  a l l  s tudied processing methods might be a t t r ib u te d  to the dénaturation o f l ip o -  
teir>

tfci de

vels

^Plex (El -Bastwisy and Simrnova, 1970). On the other hand, Aman and Shehata (1978a) ind ica ted tha t 
cneaSe j

lri t r ig ly c e r id e s  T evels was observed w ith  a p a ra l le l  increase in  monoglycerides and d ig lycer ides

I ff,
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