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4 - 63 APPLICATION OF A NEW METHQD FQR THE PETERMINATION OF FREE FATTY
ACIDS IN MEAT LIPIDS

Dora G.Gadjeva ~ Meat Industry Institute-Sofia, Bulgaria

THe
B
b e t As are formed in complicated lipid systems either by hydrolytic breakdowr

8cules of glycerides,or by autooxidation of the side fatty acid chains.
with de:(’lytic and autooxidative breakdown of meat lipids is connected very often
;%ciditElOPing off flavours upon the technological processing of meat, or with
e&lth Vs in which case, secondary prdducts of oxidation, dangerous for consumer
' ATe formed,
g gte official procedure for the detdrmination of free fatty acids content in meat
?xtrac erhfood products, containing lipids,is based on the titration of the 1lipid
&1959 m:tth an alcoholic solution of potassium hydroxide. Using the Bligh and Dyer
t:%les w1:0d.24 hours' are necessary for the lipid extraction procedure.Beside that
Q‘QO tain th Very 16w lipid content require large volumes -to be extracted in order
atEG = he Necessary quantity of extracted fat. The total content of FFAS is cal-
Oy \ Per cent oleic acid.

T the many procedures developed for the determination of FFAS in vegetable
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oils and fats,there are only few noted in literature which measure the i
FFAS(Ottenstein,D.M.,1974,Chapman,G.W.Jr.,1979). (g3
for the extraction of meat 1ipt 0

In this

which -the procedure takes no more than 30minutes.The isolation and identificat
FFAS in lipid: extracts by the new method of Schwartz and Gadjeva(
ted within 49 min. The sodium salts of FFAS formed on the column are separ
the other classes of neutral lipids by rinsing with hexane.After passing
through the column, liberated FFAS are eluted with hexane and individuall

by GLC.

Applying the new method to the three groups of meat muscles we obtain quan
results for FFA‘3 present in newtral lipid extracts of meat samples within wae

period.
MATERIALS AND METHODS

Vaterials:M.longissimus dorsi muscles were removed from freshly obtained pig i
es in the local slaughter house.Broilers-were purchased from the local retailerqﬂe
ter skin removal and boning,breast snd leg muscles were trimmed as much a8 possl
from any visible fat and adipose tissue.Lean muscles were minced and put i
pouches separately and stored at +4OC until used for extraction,not later 1

three hours. .

Extraction of the total non polar 1ipids from meat muscles: The procedu

study we use Maxwell's method(1981)
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(1981) with some modifications was used for lipid extraction from all muscle d
¥

of meat weighed to the nearest 0,001g,were ground in a large mortar with 68

and 6g of sand. Then ,12g Celite545 were added and reground for i
1y

rous N32804

til a uniform mixture was obtained.The latter was transferred quantitative

0
2

: ame
glass column through a glass funnel.A stainless steel rod with a proper diah®

mif

0
1.8

o ?

ys?

¢

» : igh
urcd to tamp the mixture into the column to obtain a uniform bed with & h:;fllPﬂ,
50~60 mm.A volumetric flask(25ml) was set under the column for collecting i o

extract.Hexane, distilled in glass was used as an extracting solvent. The ;
tent of an aliguot was determindd after evaporation of the solvent under
heating. The lipid content of each sample was made uniform by delution OF
tion of lipid extracts for convenience in the subsequent analysis of FFAg me
pids from 122l.=s7

ano
nC
wer®

545:3at.501.Na

PO, (
sted as their éal%s

with hexane. The lipid eluent was checked for saponification by two solve
hexane,1:1), one dimensional TILC-method after spraying with a 20% sol. of

and heating.
The FFA

in"hexane, comtatning 67pg pentadec
as an internal standa¥d, was passed through the small column(1g

2:1w/w) according to Schwartz,Gadjeva(at press).The FFA;
on the column, and the other constituents of lipids W€

mmi.d.) wib

nt

zat

gn Chromosorb 100

maintained at 180 °C.The carrier gas was nitrogen at a rate of 30ml/min.

RESULTS_AND DISCUSSION

on the column were recovered after passing vapours of HCl an?
by the above-mentioned method for injection in a gas chromatograph.GLC and.?
performed on a"Varian 2109" gas chromatograph, equiped with a flame ioni
tor.The glass column,1,8m,2mm 1d.,was packed with 15%DEGS
The injector was get at 220°C; detector temperature-at 250
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the extraction procedure of
The ratio between total 1ipl 8,00
and leg muscles from broilerS  “¢no%,f
These data correspond well W 43e
ceived by Pikul at al.(19
the fact that they used a miX
system(CHC1,:MeOH) for extraC
The present ‘data obtainé
tal neutral lipid: extract
gsimus dorsi muscle are cloS

Tabled 1 shows the results obtained from
pids from different fresh lean muscle groups.
Tablel:

Content of tital neutral lipids,isolated

from fresh lean muscles ed ©

Type of muscles
Broilers Pork
Breast m. Leg m. M.long.

%

Neutr. *
lipids

dorsi ro® “uut
109 X
. tnd M? tl;e

0,345 1,67 4,23

* Data represent means of three different
determinations
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(1981),4,97% in lean pork.
reason for that could be in

g

gt

in the breeding conditions ©
alsd in the types of muscle groups. In short, the good results obtaine
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er than those given by Marm sglblaweﬂﬁ
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%%59§ and reliable one compared to the
Pug 3 The relative concentration
th

€Y are of

P the %

a great importance

of FFA in meat lipids is low,Below 2%,Pikul

;kfby the modified column method of Maxwell ,Marmer(1981) point out its advanta.
ast

time consuming procedure of Bli

h,Dyer
%1984),

for the stability and quality of meat during storagé
” Tabeehnological process because they can catalyse the processes of autoox
hgq

idation

& le 2 giveg the percent composition of the individual FFA in meat lipids deterJ

0 peo Y aPDPlying the
t“teat.l?Pids a%e id
1glds by TLC.Using Celite 545:Na.PO

TOUgh it unchanged with the hezan3

€ ab
beenapplied Sence of

o Cay,

hrgsten s
8

M. ang leg m.

after following out of the column,

Table 2
ént

28re
n : A 2 I0 5
Tron fro OWPOSition of FFA in neutral lipids
®sh Jean muscles

Quantitatively on the column as the

new procedure(Schwartz,Gadjeva,at press).For the first time FFA
entified quantitatively without applying previously separation o
arrestant column the other classes of lipi
eluent under the conditions ofthu
a spot coresponding to the FFA on TLC-

s

sxperi-
plate where the 1lipid sol
shows that the whoie sum of them have

ir salts a saponification of the other

S not occured. The composition and quantity of FFA in the neutral lipids of
from broilers are almost the same. The dominating saturated fatty

acids in both are-palmitic and'
stearic acids. Lauric and miri s
stic acids are present in tracé
concentrations in both white

1 g Type of muscles and dark muscles of broilers.
A By Toilers Pork The contents of free polyunsatu
east m, Leg m. M.longiss. dorsil rated fatty acids are 15,59 and
s X ¥+ ad Xtk shmd x £ isd 14,33% in breast and leg muscl
My T T 03 0TS and the USFFA/SFFA ratio is 1,36
1&0 t % 3’00 0'15 and 1,47 in the former and the
16,7 31,60 0,20 30,26 0,15 28'56 066 latter,resp.These values are
B 7,60 0’50 10’23 015 4'83 0’10 lower than those found by Pikul
p: g0.36 0:15 10'30 0°10 11’99 0,09 et al.(1984) in triacylglycerols
&; 14,40 0,10 34'96 0'15 37'59 0'09 of breast and leg muscles in
&: 4,36 ¢ 15 13’70 0’20 10°80 0’15 chicken meat(24,11% in breast
UWPA 1103 0’05 0’63 0’11 0’77 0’03 »25,45% for dark meat),who have
MFA57,73 ? 58°10 " 54’ 20 : not investigated the lipid for
ﬁﬁx‘ Y ' 8 the class of FFA.
Tha 1,36 1,47 1.18 The lower percentage of USEEA
Nttgs Wt% x10-3 100 3 found in the fraction of FFA igo+
18, 20,3 EOx 108g6 9.4 lated from M.long.d. and shows |
’ ’
g
i I‘Ql , i
é?low§§1° Processes here go at different rates. The. FUSFA ratioAhere is 1,10Awbich
iy the Sap .0 those found by Wood and Lister(1973): FOFA w 1,53 in nonpolar lipids
in?Qd hé?e Muscle from pork meat. A possible explanation of this fact is that we huave

eStigate‘Witﬁ a M.1l.d4. muscle removed from
gy Ay ;o the fraction of FFA_ in neutral 1
ipoleg + 2t is obvious from Tabfe 2, the high

ndings of Bosung and Ganrot(1981)
d also that the higherpercentage of
igher rate of hydrolysis.
application of the new column- gas
g . (a) in meat lipids has the following
Wy We o/ Quantitative determination of each
ﬁl&ren follow indirectly the hydrolytic an
Mn (b fa great importance for its qualit
iy, O%The
7 Fra
meth(c) FFA:C

P a
B The
8 Qt)nten

ontent in lipids can be detex

pigs fed a special diet and have only
ipids.
est weight percentage of FFA_ in wet meat

Contained in neutral lipids isolated from lez muscle of broilers.Which con

that lipolysis develops faster in dark-
triacylglycerols in broiler dark meat

chromatographic method for determining
advantages:

fatty acid in lipids. By changes in cact
d oxidative processes occuring in meat
Ve

high sensitivity of the new method guarantees the detection and deter-
in amdhts from 30 to 150ppm related to lipids.

mined withoul the use of the widespread

Qme (d3 Which are laborious and time consuming. , _ ;
o fr ).The fraction of FFA_ arrested on the Cellte54b:ﬂa.904 column is free from
Uy ?cthﬂS which damage and shorten the life of GLC-column. A
“1the e) When the rate of flowing out of the arrestant column is kept between 3-4
%nt (?? hog guarantees the "clean" isolation of only FFA .lHo saponlflgatlon occured
.QT&W_ ) The method is very suitable to be applied to meat and foods with low fat
oyt
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