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INtr° d u c t io n

Proh|tled"°Ver Flavour (WOF) is the term used to describe rapid development of off-flavour in cooked meat during| r®fr‘^ r^  ¡^ c o m p le x  
S lem >s attributed to phospholipid oxidation (Gray and Pearson, 1987 ; Ngah et al., 1993). However phospho p.d racUo^
I  Ure several classes composed of a large number of molecular species. Each molecular species is defined by Us; polar 1J  y
Î  I"5,  and Û« position of the fatty chains on the glycerol and the oxidative stability of the different molecular £
Z  t0 the molecule structure. So it is of interest to follow changes in the molecular species amounts of phosphohpids during processing 
w Stand ‘he role of the different parts of phospholipid molecules in their degradation. Recent advances in analysis of £ f d e  te c fo K N ^ T i 

f a l l o w  their mpid separation using reversed phase HPLC system and their precise quantification with a light scattering detector (Ngah
Tk. ' '  . . . > i • . /TYT7\ n  A tUa rtVirxcnhotiHvITh,

1994)
ch0r°bjective of this study was to investigate changes in the molecular species of the phosphatidyl ethanolamine (PE) and the phosphatidyl 

lne (PC) of turkey Pectoralis during cooking and subsequent refrigerated storage.

AND METHODSS e r ia l

n ’°ralis samples of 6 male turkeys were cooked for fifteen minutes according to an industrial process (steam ^ ^ a '^co o ted '^ te r^o "
7h;4ln*mal temperature of the samples was approximately 75°C at the end of the process. Meat samples were analysed raw and cooked after 0,

’ and 21 days of storage under vacuum at 4°C.

Ü?d» Were extracted from 10 g of meat as described by Folch et al (1957). Phospholipid content was estimated by the phosphorus measurement
from"1 UP'd «tracts according to the method of Bartlett (1959). Phosphatidyl ethanolamine (PE) and RocqTillfn 1985)
Thpm total lipid extracts in two-steps. First, phospholipids were separated from triglycerides on
ah 1 pE and PC were purified from total phospholipid fraction by semi preparative normal phase HPLC. Phospholipids ( g) J
l9¿ mh HO x 300 mm, lichrospher Si 60 5 pm) and they were separated into 5 classes according to the proce.

4 9Ü94 • PE and PC were collected and separated into molecular species by reversed-phase HPLC with a RP 18 column (4 _5 x 250 mm supe sph« 
expto) according to the method of Ngah et al. (1994). The molecular species were quantified with a light scattering detector. The result.

J ata ^ rc T u b je c te d t a M e Í iy v ^ i Í c e T n a ty s Í  (Snedecor and Cochran, 1981). The fixed effect model included 5 levels : raw meat, cooked
s‘ored 0, 7, 14 and 21 days. 

AND DISCUSSION.Resu lts

i ‘Urkey Pectoralis, the phospholipids accounted for 0.60g/100g of raw meat and were composed of 60% of PC and ^  1
¿ 1 “ agreement with those of Acosta et al. (1966). Cooking induced no significant change in the total phospholipid amI the PC conte 
Jtofcd reduction in PE content was observed (-32%). This observation confirms the previous studies which have underlined that P ■ 
toMPh°liPid ‘he most sensitive to degradation during cooking (Gandemer, 1990 ; Ngah et al, 1993). No significant changes was observed 
Tv! Phospholipids and in both PE and PC during the subsequent storage of cooked meat (Tables 1 and 2). . . . di acvl
[j, , P‘3 contained mainly di acyl molecular species (82%) and only a small amount of alkenyl acyl ones ( o).
g ^ a r  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, -c o u n ^ d  foHess th 8J>% 
¿ ble >)■ On the contrary, the di acyl and alkenyl acyl molecular species of PE were present in a equal amount. PE is fo med o f ^ m a i n  

°lecular 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%), ^ 0A/2^ 6  * 3  (11%). 16^ ° j J  
¿ ( ’HXTable 2). As expected, no significant change in PC molecular species occurred during cooking
thp trast, all the PE molecular species amounts were reduced during cooking. They were lost in the same proportion -30% to -35%) whatever 
t  fatty acid u„saturation J the type of molecular species (alkenyl acyl or di acyl) (Table 2). This result
PoK?‘hesis ‘hat PE is the phospholipid the most sensitive to oxidation during cooking because it contains a high P‘°P°rt g
eXtpUnSaturated fatty acids- Th“5’ in our experimental conditions, the molecular species with 20:4 n-6 and 22. n- w y • ; to heat
t > ‘ ‘hat 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 sensitive to heat 
al, n ‘he di acyl ones. This observation is in contradiction with the results published by Fogerty et al. (1989) who showed a iargedestruc 
C ^ y l acyl phospholipids during cooking of various kinds of meat. The common part of PE molecular species is the amino group of the polar 
h ad which can be involved in non enzymatic browning reactions during meat cooking (Whitfield, 1992). This work strong y suppor s 
yp°‘hesis 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/lOOg of raw meat).

Molecular
species

Raw Cooked meat 
storage time (days)

0 7 14 21

16:0/20:4 n-6 2.9 3.4 3.2 2.7 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 49 b 57 ab 55 ab 55 ab 61 a
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 19a 13 b 18 ab 18 ab 21 a
16A/18:1 32 » 23 b 2 5 b 24 b 26 b
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.

Table 2 : Changes in the PE molecular species of turkef 
Pectoralis muscle during cooking and subsequent refrigerate 
storage (mg/lOOg raw meat)

Molecular Raw Cooked meat
species storage time (days)

0 7 14

16:0/20:4 n-6 1.2 1.0 0.9 1.0 %
16:0/18:1 7 a 5b 4 b 5 ab

6 3D

18:0/20:4 n-6 44a 30 b 30 b 29 b 32:
18:0/18:2 n-6 31 a 21 b 20 b 13 b n
18:0/18:1 1.0 0.7 0.6 0.5
Di acyl 84 a 57 b 55 b 50 b 56°

16A/20:4 n-6 17 a 13b 12 b 14 b
16A/18:2 n-6 20 a 14b 13b 13b 116A/22:6 n-3 18 a 12b 10 b 12 b
18A/20:4 n-6 2 8 a 18 b 21 b 25 b 2 ,18A/18:2 n-6 3.3a 2.1b 2.0b 1.3b
Alkenyl acyl 85 a 57 b 58 b 63 b 69°

PE 169 a 115b 114 b 113 b 124 b

Each value is the mean of six samples. Means with the same lettef 
are not significantly different at 5 % level.
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