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System containing methionine and ribose was prepared in buffered solution (pH 5.5). Linoleic acid and/or ethanolamine were then
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this solution. The reaction mixtures were cooked under pressure at 140°C for one hour., the volatile compounds were extracted by
s,
Tous distillation extraction with diethylether as solvent and, finally, qualitively and quantitatively analyzed by GC and GC-MS.
Ults show that without fatty acid, the major compounds were 3-methylthiopropanal (494 g/ 100mg ribose), furfural (100 pg /100
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1 91795¢) ang dimethy! disulphide (94 pg/ 100mg ribose). The addition of linoleic acid modified the chromatogram both quantitatively
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4 atively. The oxidation products of linoleic acid such as aldehydes, alcohols and furans were formed. Moreover, the quantities of
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' Teaction products were modified and some compounds such as 2-pentylpyridine were formed by reaction of Maillard and lipid

{1l T ! : i : : A .
Fﬂ 5 Compounds. The addition of ethanolamine caused a reduction 1in volatile concentration. The most drastic reduction was observed

Ydes formed by Maillard reaction or linoleic acid oxidation. This work establishes that in model system, lipid components are able
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Y the reaction equilibria and consequently change the overall aroma which is perceived.
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‘ﬂ{ €lopment of meat flavour involves complex reactions, such as the Maillard reaction, and phospholipids can play a key role
ey,
‘ M and Edwards, 1983 ; Farmer and Mottram, 1990). A better knowledge of the role of phospholipids in meat flavour has required
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tons in model systems. Among all the amino acid precursors of flavour, sulphur-contanining compounds have been reported to be
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| "Portant in meat (Mottram, 1991; Werkhoff et al, 1990). Concerning meat phospholipids, it has been well established that
Phy
47’11

1] *ognp. - X 2 o : . s e : ;
{ Sphatidylethanolamine has been réported by Fogerty ez al (1989). To determine the relative contribution of fatty acid chain and

Udylethanolamine was more degraded during cooking than other lipids (Keller and Kinsella, 1973). The fatty acid composition of

¢

!Imﬂf‘i(méity RS TN ethanolamine was added to the base Maillard reaction model system containing
3 and ribose. The effects on Maillard reaction products were examined quantitatively and qualitatively.
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lalg and methods.
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v 4 of the reaction mixtures and extraction of volatile compounds.
YI\““
{, Melhionine. D(-)Ribose, linoleic acid and ethanolamine were purchased from Sigma Chemical Company. Phosphate buffer

o s

L i 3.6) was prepared from NagHPO4 and NaH,PO4 (BDH Chemicals Itd) in glass distilled water. Methionine (10mg/ml) and ribose
Y

[m‘[a ; Were dissolved in phosphate buffer. Linoleic acid (10mg/ml) and ethanolamine (2mg/ml) were added to the solution if required.
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! On mixtures were heated under pressure at 140°C for 1 hour. Aliquots (2ml) of each solution were diluted in 50 ml of glass
g
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:igld"r“” ater, Then, the volatile compounds were extracted in a Likens-Nickerson apparatus with 20 ml of diethylether as solvent
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‘ § Sug of octadecane (Internal standard). The dried extract was concentrated by fractional distillation with a Vigreux column to a
v
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. M€ of approximately 100pl.
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In both systems containing 18:2 alone

"

1d hexanal (see table

prooxidant effect of amino acid and sugar on linoleic acid. This effect could be explained by
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). In presence of amino acid and sugar they were detected in hi
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Table 1 : Effect of linoleic acid on the Maillard reaction compounds
( injlg/100mg ribose)

Compound Methionine + ribose Methionine + ribose Methionine + ribose
+18:2 + ethanolamine
Aldehydes
3-methylthiopropanal 494 .4 583.3 183.3 83.3
Alcohols
2-furanmethanol 1.3 23 0.7 3
Furans
2-furfuryl methyl sulphide 2.8 nd 0.6 nd
furfural 105.5 200.0 nd nc
1-(2-furanyl)-2-propanone 1.3 nd nd na
2-propionylfuran 0.7 trace nd nd
1-(2-furanyl)-1,2-propanedione 1.1 nd nd nd
Aliphatic sulphur
dimethyl disulphide 94.4 61.1 22.8 9
dimethyl trisulphide 1.4 157 1.4 7
Pyrroles
2-formylpyrrole 1.6 trace nd nd
1-(2-furfuryl)-2-pyrrolaldehyde 23 22 nd na
Miscellaneous
2-cyclohexen-1-one 14 29 14 7
methylthiocyclohexane 0.9 trace 34
2,4,5-trithiane 0.6 nd trace
Table 2 : Effect of amino compounds and sugar on linoleic oxidation products
(in  pAg/100mg ribose)
Compound 18:2 Methionine + ribose Methionine + ribose Methionine + ribose
+18:2 + ethanolamine + 18:2+e Jolaminé
aldehydes
hexanal 33.3 166.7 nd 0.5
trans-2-heptenal 43.9 33.9 nd 0.6
t-c-2,4 decadienal 3.2 2.2 nd 0.7
t-t-2,4 decadienal 89 17.8 nd 04
alcohols
pentanol 38.9 205.5 nd 75.0
1-octen-3-ol 28.3 66.7 nd 15.5
furan
2-pentylfuran 4.0 56 nd 6.7

Table 3 : Compounds from interaction of Maillard reaction with lipid
(in g/ 100mg ribose)

/
Compound Methionine + ribose Methionine + ribose Methionine + ribose Mett ne + ribosé
+18:2 + ethanolamine 2
2-pentylpyridine nd trace nd trace
3-methylthio-butanal nd 10.0 nd
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