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NTRODYCTION

Warmed'o"er Flavour (WOF) is the term used to describe rapid development of off-flavour in cooked meat during rf:fngera}ed storage. T:ns
pr'Oblem IS attributed to phospholipid oxidation (Gray and Pearson, 1987 ; Ngah et al., 1993). Howgver phospho!lpld fraction is a comllf) ;x
¢ fure of several classes composed of a large number of molecular species. Each molecular species is defined by its polarbhead, 1t§. ;;mr)enztt a);
relalns and the position of the fatty chains on the glycerol and the oxidative stability of the diff;rent molecular spemﬁs ;hg(;llddu; :erymlc e;ing -
ung‘ed 1o the molecule structure. So it is of interest to follow changes in the molecular species amounts qf phosp‘_(‘) 1;;1 ; 2 hoi pid 22 e
§ CIstand the role of the different parts of phospholipid molecules in their degradation. RecenF Nadv'ances_m anglysns of pho pde[e;;mr i
all)e‘:llgs9 allow their rapid separation using reversed phase HPLC system and their precise quantification with a light scattering g
4),

iy

chgrobjecﬁVe of this study was to investigate changes in the molecular species of the phosphatidyl ethanolamine (PE) and the phosphatidy

e (PC) of turkey Pectoralis during cooking and subsequent refrigerated storage.
VATERIAL, AND METHODS

P » ¢ v L . g . g :
ect?ra“s samples of 6 male turkeys were cooked for fifteen minutes according to an industrial process (steam cooking, 80"/0‘re(11auvekln:in:fc[j;try())
7 ® Iterng) temperature of the samples was approximately 75°C at the end of the process. Meat samples were analysed raw and cooke ;
' and 21 days of storage under vacuum at 4°C.
{“nlpids Were extracted from 10 g of meat as described by Folch et al. (1957). Phospholipid content was estimated l?y the phgsphorgs meaﬂsurerg?(;
fr(,tota lipid extracts according to the method of Bartlett (1959). Phosphatidyl ethanolqmine (PE)_ and ph(_)sphatldyl ckziolmed(l; ) wug;,npxiggns)
T (ota] lipid extracts in two steps. First, phospholipids were separated from triglycerides on silica cartridges (Ju.ar_le a and Rocquelin, o 0,;
a €0 PE ang PC were purified from total phospholipid fraction by semi preparative normal phase HPLC. Phospholipids (2‘ mg) were II\?JZ; e}r ]
(1;011”"n (10 x 300 mm, lichrospher Si 60 5 pm) and they were separated into 5 classes accordl.ng to the procedure described by .g e }? A
94), PE and PC were collected and separated into molecular species by reversed-phase HPLC w1‘th a RP 18 colum_n (4.5 x 250 mm, sul‘)elrsp( er
Xp according to the method of Ngah et al. (1994). The molecular species were quantified with a light scattering detector. The results are
"¥s5ed in mg on the basis of 100 g of
g of raw meat. ] . . :
A Were Subjicted to a one way variance analysis (Snedecor and Cochran, 1981). The fixed effect model included 5 levels : raw meat, cooked
& Storeq 0,7, 14 and 21 days.

RFSULTS AND DISCUSSION.

?re“ffkey Pectoralis, the phospholipids accounted for 0.60g/100g of raw meat and were composed of 60% of PC.apd 28% of P(Iji. Thf:sel rc;l:ltlt:
m; N agreement with those of Acosta et al. (1966). Cooking induced no significant change in the tot;}l phos.phohpnd and thg Iy contex}5 S ;
parked reduction in PE content was observed (-32%). This observation confirms the previous studies wh}ch.have underlined that P 1sdt e
tolosgl;lolipid the most sensitive to degradation during cooking (Gandemefr, 1930d; Ngalz Flf’tbclzl., 1199?1).2)1\10 significant changes was observed in
0spholipids and in both PE and PC during the subsequent storage of cooked meat (1ables 1 and ). ' :
The cl())nlaigeds mainly di acyl molecular spicies (82%) and only a small amount of alkenyl acyl ones (18%). The mostf ab:mc?atr;lt dxgagc);l
(T0 “Cular species were 16:0/18:2 n-6 (35%) and 16:0/18:1 (31%) whereas the main alkenyl acyl one, 16:0A/18:1, accoun_te(} or (ejssf én n.mig
mable 1). On the contrary, the di acyl and alkenyl acyl molecular species of PE were present 1n a equal amount. P.E is orm; 016%(1));/ <%
n~glecular species : 18:0/20:4 n-6 (26%), 18:0/18:2 n-6 (18%), 18:0A/20:4 n-6 (17%), 16:0A/18:2‘ n-6 (12%), 16:0A/22:6 n30(}A/]1§)1 .28<7) in
Co (10%)(Table 2). As expected, no significant change in PC molecular species occurred d.urmg cooking except for (I)S/ 35.(7 g—Wh :te.ver
the; 14st, all the PE molecular species amounts were reduced during cooking. They were lost in the same proportion ,(-3 o tot-th oWideS .
h : atty acid unsaturation and the type of molecular species (alkenyl acyl or di acyl) (Table 2).‘ This rqsult dogsn t suppor ef ; Ehain
tesis that PE is the phospholipid the most sensitive to oxidation during cooking because it contains a high proportion c()i ont;g
ex UNSaturated fatty acids. Thus, in our experimental conditions, the molecular species with 20:4 n-6 and 22:6 p—3 wer? destroye tto vte ;: 05;11:::
that the ones containing 18:1 or 18:2 n-6. This study also points out that the PE alkenyl acyl molecular species aren't more 55381 i i
the gj acyl ones. This observation is in contradiction with the results published by Fogerty et al. (1989) .Wh(.) showed.a large estfru; 1onl
he W acy] phospholipids during cooking of various kinds of meat. The common part pf PE mplc;cular species is the amino grolup of t erlls)ot l';ler
h g Which can be involved in non enzymatic browning reactions during meat cooking (Whitfield, 1992). This wqu strongly su;:jpo
Ypot €sis that the main factor involved in PE alteration during meat cooking should be the presence of an amino group in the polar head.
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Table 1 : Changes in the PC molecular species of turkey
Pectoralis muscle during cooking and subsequent refrigerated
storage (mg/100g of raw meat).

Molecular Raw Cooked meat
species storage time (days)

0 7 14 21
16:0/20:4 n-6 2.9 3.4 3.2 2.9 3.4
16:0/18:2 n-6 129 148 136 144 150
16:0/18:1 115 113 121 118 111
18:0/18:2 n-6 49b 57ab  s5ab  s55ab  gpa
18:0/18:1 10 11 11 11 11
Di acyl 305 331 326 331 336
16A/20:4 n-6 15 17 16 16 18
16A/18:2 n-6 194 13b  18ab (gab pa
16A/18:1 32403 DN tgg B Ta b Saeh
18A/18:2 n-6 1.5 1.1 1.3 1.1 0.9
Alkenyl acyl 68 54 59 59 66
PC 373 385 386 390 402

Each value is the mean of six samples. Means with the same letter
are not significantly different. at 5 % level.
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Table 2 : Changes in the PE molecular species of t“ﬂ::y
Pectoralis muscle during cooking and subsequent refrigerd
storage (mg/100g raw meat)

Molecular Raw Cooked meat
species storage time @LS)/I
0 7 14 2

16:0/20:4 n-6 12 10, .09, _ 10 sui
16:0/18:1 7a 5b 4b  sab 6%
18:0/20:4 n-6 442 30b  30b  g9b 3%
18:0/18:2 n-6 312 21b  20b  3b 177
18:0/18:1 10 - .07 0.6 . 05 i
Di acyl 84a  s7b  ssb  50b 56

b
16A/20:4 n-6 178 . 13b, 12b 14D S8
16A/18:2 n-6 208 14b  13b  j3b 16
16A/22:6 n-3 188  12b  job  y2b ‘éb
18A/20:4 n-6 288 18b 21b  25b 2 b
18A/18:2 n-6 338 2,1b.. 20b . 13b o2y
Alkenyl acyl 8sa s57b  sgb b 6

b
PE 1698 115b  114b 3b 124

: : . ter
Each value is the mean of six samples. Means with the samé le
are not significantly different at 5 % level.




