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»phe
ncorporation of palmitic acid or oleic + linoleic acids into the 2-position of the 

riylycerides of pork and beef fat are shown to be highly correlated to its corresponding 
contents of the triglycerides. On basis of the different regressions obtained for
and beef fat, the percentage adulteration of pork fat with beef tallow may be deter-

mined.

method involves gaschromatographic determination of the triglyceride fatty acids and
alVsis of the fatty acid content in the monoglycerides obtained after lipase treatment 

of
e fat. The results indicate that mixing pig fat with 5 % beef fat, or mixing beef 

with 10 % pig fat may be accurately estimated. This method is superior to the existing 
thodologtes in detecting adulteration of pork fat with beef tallow.

Alt~~— -g£ügtlvmethode zum Nachweis von Rinderfett in Schweineschmalz
*0grr
‘‘»b. VeRBEKE und HUBERT P.

ratc DE BRABANDER
°riuni f0r chemische Analysen von Nahrungsmitteln tierischen Ursprungs,
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Es *ird
.j, 9ezeigt, daß die Aufnahme von Palmitinsäure oder Ölsäure + Linolsäure in 2-Position 

^'Oride von Schweine- und Rinderfett vollkommen mit dem entsprechenden Säuregehalt 
efhalt 91ycerlde korreliert. Auf der Basis der verschiedenen, bei Schweine- und Rinderfett 

^ kogressionswerte wurde der Prozentsatz der Verfälschung von Schweineschmalz 
bia inäertalg bestimmt.

ein G G^ne Analyse der Fettsäuren der Triglyceride durch Gas ch r oma tog r aph ie
bft ,, 6stimmung des Fettsäuregehalts der Monoglyceride, die nach Behandlung des Fettes
- LlPase
«it
S°hv,
’'«»n

elhe
Bl

*41»

erhalten wurden. Die Ergebnisse zeigen, daß eine Zumischung von 5 % RindertaJg zu 
oder umgekehrt IC % SchweineschmaJ z zu Rindertalg genau nackgewiesen werden 

G Methode ist den vorhandenen Methoden zum Nachweis der Verfälschung von Schweine-
clurch Rindertalg überlegen.
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Méthode pour la détection de graisse de boeuf dans le saindoux

ROGER VERBEKE et HUBERT, F. DE BRABANDER
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Médecine Vétérinaire, Université de l'Etat 3 Gand, Belgique

L'incorporation de l'acide palmitique ou des acides olélque + linoléïque en position 2 
des graisses de porc et de boeuf a été montrée en parfaite corrélation avec leur teneur 
respective dans les triglycérides. Sur la base des différentes régressions obtenues â par' 
tir des graisses de porc et de boeuf, le pourcentage d'adultération du saindoux par le 
suif fut déterminé.
La technique comprend une analyse des acides gras des triglycérides par chromatographie 
gazeuse et une détermination des acides gras des monoglycérides obtenus après traitement 
des graisses avec du lipase. Les résultats témoignent qu'une admixtion de 5 % de suif 1111 
saindoux, ou inversement de JO % de saindoux au suif est déterminable avec précision.
La méthode décrite est supérieure aux méthodologies existantes dans la détection de l'a<,u 
tération du saindoux par le suif.

MeToa oéHapynemiH roBHXbero *npa b cbkhom xupe

g-fl0'

POXF. BEPEEKE H ITEEPT ». flE EPAEAHflEP

JlatSopaTopHH xHHHRecKoro aHann3a npotiyKTOB nmaHBR XHBOTHOro npoHcxoxjieHMH, 

BeTepuHapHiitt ÿaxynbTeT, reHTCKHtt rocyaapcTBeHHHtt ymiBepcsiTeT, EenbrHH.

Ehjio noxaaaHO, >ito BBenemie naJibMHTHHOBovî khcjiotm h kwcjiot oneHHOBoK + /iHHoneBotf ®

noxeHHe rosaxbero si cbhhoto xnpoB npoRBnneT TecHyio Koppensimno c coaepxaiuieM TpiirJiBUeP
0 ® 'AOB. Ha ocHOBe paarnttHiix perpeccuH, nojiyneHHHx no CBMHOHy si roBnxbeMy xnpaM, nony 

npoqeHT roBnxbero xsipa, $aJibCH$sninpyiomero c b h h oR xiip.

llpHMeHeHne iieTona BKmogaeT aHaniia xsipmix khcjiot nyTëu raaoBOÎf xpoMaTorpa$nn b T p K r’' 

Max h onpeneneHHe x h p h u x khcjiot b MOHornHiiepHnax, nonyveHHUx no oépaéoTxe xnpa n*,n8

H'
■sfl

lier

H0°60'PeaynbTaTH CBHneTejibCTByioT o rom vto AoéaBxa 5% roBnxbero *npa k cBMHOuy, sibb» 
p o t , 10# CBHHoro k roBHXbeiiy uoxeT onpenejiHTbca t o u h o. OnHcaHiibiH MeTon npeBoexofl111' 

cymecTByxnnsie uefonsi oéHapyxeHxa npsiMecn roBHXbero *npa b c b hh o m.
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introduction
^^ulteration of pig lard with beef or lamb fat is normally detected by the decrease of theis _
Rmer value. However, determination of the Boemer value is time consuming and requires 

billed analysts to obtain sufficiently repeatable results. However the method is rather 
*nsensitive to mixing of lard with transesterified fats or low melting beef tallow. Recently, 
*e showed that the different fatty acids incorporated in position 2 of beef and pork fat 
Wete closely correlated to the corresponding fatty acid contents in the total triglycerides 

This aspect of the work has been extended to support the conclusion that this rol.it ion- 
S,1iP can be used to determine quantitatively the percent adulteration of pork fat with beef

Mar~~-£££-lal and Methods 
At il^ast 10 samples of backfat or kidney fat were sampled in the slaughterhouse from oxen,
teers or heifers originating from different farms. Ten samples of backfat were obtained on
Afferent, farms from sows or barrows. Each sample was homogenised, molten and filtered at
 ̂ C. The clear fat was stored in the freezer (- 20 °C) until used. Pats were transesteri-

fi<3d by incubating 20 mg fat in presence of 1 ml sodium methylate solution (0.025 N) in
’’’ethanol at 90 °C during 1 hr. The fatty acid composition in position 2 of the triglycerides
Was determined bv a modification of the method of DUTTA et al. (3). Pancreaslipase (30 rag ;
E n 3.1.1.3 ; Sigma type II) was homogenised with 1 ml 1M TRIS-buffer (pH = 8) contai- 
ninc! 25 uX 4 0 % CaCl2 solution. On silicagelplates (10 x 20 cm) a 2 x 8 cm lipase react ion- 
ba,1d was formed by application of 200 ul lipase solution. The plate was dried under a cold 

stream in order to remove most of the water and 100 ul of a fat solution (80 mq of fat 
in 1 ml n. hexane) was evenly applied over the lipase reactionband. The silicaqe) plate was 
placed immediately in a waterbath (40 °C) with the silicagellayer situated at <2 cm above 
the water surface. After 10 min. incubation the plate was removed and dried. The lipid mix- 
Ure was concentrated into a narrow band by developping the plate three times with diethyl 
ether over a distance of ±5 cm. The lipase reaction band was removed by cutting off that 
Part of the plate. The remainder of the plate was developped in n. hexane-diethvl ether

: *. v/v) over a distance of 12 cm. After drying, the different fractions were visualised 
Wlth iodine vapour. The monoglyceride fraction was transferred into a small column (0.6 mm 
'D-> and elution was performed with 2, 1 and 1 ml freshly distilled, dry diethyl ether. The 

Sther was evaporated under a jet of nitrogen. The lipids were transesterif ied with 200 til 
diummethylate solution.

Rhe laschromatograph used was a Hewlett-Packard 5750. A capillary column (100 m ,- 0.5 mm I .n 
Belgium) coated with Silar 10 C was used. The carriergas was H? at 5 ml/min. The 

^Perature of the column, the injector and the detector was at 180, 210 and 220 C respec
tiveiy.
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Results and discussion
1 ’ ^j-^rlbution of fatty acids within the triglycerides of lard and beef tallow 
The fatty acid distribution observed in 10 samples of lard and 10 samples of beef tallow are 
given in Table 1. In agreement with earlier reports (4,5), palmitic acid (C16:0) of pork fat 
is mainly incorporated in the 2-position while oleic acid and linoleic acid (C18:(I+2)) are 
preferentially esterlfied in the 1 and 3 positions of the triglycerides of lard. As in most 
mammalian fats, the unsaturated fatty acids in beef fat tend to prefer position 2 while Pal' 
mitic acid accumulates in positions 1 and 3. The large variability in the proportions of t|,c 
fatty acids incorporated in position 2 of the triglycerides do not allow to detect an adul' 
teration of less than 30 % of beef tallow in lard.
Recently, we showed that the incorporation of different fattykacids in position 2 from beef 
or pork fat was closely correlated to their corresponding contents in the total triglyceri' 
des (7). From our results and including literature data, close correlations between the 
amount of C18:(l+2) incorporated into position 2 and the total C18:(l+2) content in the tri' 
glycerides of lard and beef was observed (Fig. 1). The slopes of the regression lines of 
beef and lard were parallel but showed characteristic differences in elevation (p < 0.001>- 
Analogous correlations (p < 0.001) between the amount of palmitic acid incorporated in P°si 
tion 2 and the total palmitic acid content of beef and lard have been observed for beef tal' 
low and pork fat (7).

2. Quantitative determination of adulteration of lard with beef tallow
Since the regression lines, showing the incorporation of Cl8:(l + 2) into pos. 2, run paralie 
for lard and beef tallow, fat adulteration is revealed by differences in elevation. Simi-1-at^ 
a linear discriminating function for beef tallow and lard was calculated from the regressi0”
Table 1.
Mean fatty acid composition (mole %) of whole triglycerides and of fatty acids at the 2-poS*'

tion of lard and beef tallow.

Fatty acid Mean fatty acid content + standard error

Lard (n = 10)

Cl4 :0 Cl 6 :0 Cl 6:1 C18 :0 C18 :1 Cl8:2

in triglyceride 1.9 + 0.2 29.4 ± 1.2 3.2 ± 0.4 14.1 +1.8 42.2 + 2.6 9.2 + l-4

in 2-position 4.6 ±0.7 70.6 ±3.5 4.3 ±0.9 5.2 + 1.1 12.0 ± 2.2 2.6 i 1.0

proportion in 2-positiona 82 ± 17 80 +3.7 45 + 11 12.4+2.8 9.4 ± 1.5 10.3 + 2-2

Beef tallow (n = 10)
in triglyceride 4.2 +0.4 31.7 ± 2.7 1.6 +0.6 27.9 ± 4.3 31 .2 ± 3.4 1.3 l0-5 

+ o.s
i 19-°

in 2-position 8.3 +0.9 22.6 + 2.3 3.0 + 1 .4 18.1 ± 2.8 44.4 ± 4.9 2.0

proportion in 2-positiona 66 ± 7 23.9 +2.8 62 ± 5 21.6 ± 2.0 47.6 + 3.8 48.6

mole % in 2-position
proportion in 2-position = --------------------------  x 100

3 x mole % in triglyceride
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pi

oleic acid + linoleic acid in the 2- 
position (=y) of beef and pork fat and 
unsaturated fatty acid content (=X).

a

r> <

rat : y = 1.40 X + 3.65 r = 0.90
fat : Y = 1.25 X - 46.21 r = 0.88a
:°this work; »(2) ;• * (4 ) ; a (5) ; ■( 1) ; o(8) .

observed for the C18:(1+2) content in posi­
tion 2 of the triglyceride :
U = 0.0694 X - O.Oil79 Y 
where :
Y = Cl8:(1 + 2) in position 2 of the triglv- 

ceride
X = C18:(1+2) content of the total trigly­

ceride
In applying this eguation to the mean values 
of Cl8: (1 + 2) observed for lard (Table 1) the 
value U(lard) = 2.857. For beef the value 
U (tallow) = 0.010 was obtained.
The percentage adulteration of an unknown 
lard sample (Ux) may be calculated as : 
Adulteration % =
U(lard) - Ux_____  2.857 - Ux
U (lard) - U(tallow) x 00 2.847 x 100

Calculation of the "adulteration" of 20 indi­
vidual fats gave a mean value of 0.0 1 4.3 % 
for pig fat and 100+5.1 * for beef tallow 
(Table 2). Application of this method to 2 
fats from "unsaturated" pigs, showinq a di­
vergent fatty acid composition, yielded va­
lues similar to the ones observed on our

ercentage adulteration of pork fat calculated from GLC-analysis of oleic acid and linoleic 
in the 2-position of the triglycerides.

C18 : (1+2) content (Mole %) Estimation of % adul-
in triglyceride in 2-position teration of pork

Pure lard (n = 10) 51.4 ±2.5 14.8 ±2.5 0 ± 4.3
Saturated pig H 65.9 35.0 -1 .4
Saturated pig V 77.0 56 +6.8

beef tallow (n = 10) 32.2 ±3.8 46.4 ±4.5 100 ±5.1
Mlvi.ares beef tallow + lard

2 + 98 51.7 18.6 +5.7
4 + 96 49.8 16.9 +7.2

8 + 92 50.1 18.4 + 9.2
12 + 88 49.4 20.3 + 14.2
20 + 80 48.5 22.7 + 20.4
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lard samples. The method was checked in melting increasing concentrations of beef tallow ln 
pig fats and determining experimentally the C18:(l+2) composition of the triglycerides and 
the corresponding 2-monoglycerides. From our results it is evident that mixing 10 % beef 
tallow in lard may be correctly estimated (Table 2). Similar results are obtained with the 
relations between the incorporation of palmitic acid (7).

Conclusions
The results show that adulteration of pig fat with 10 % beef fat may be correctly estimate'1' 
This relatively simple analytical technique was found to be at least as sensitive as the 
Boemer method. Measurement of the incorporation of the fatty acids into the 2-position of 
the triglycerides has not the limitation of misclassification observed in the Boemer meth0'1 
with lard adulterated with low melting beef tallow or transesterlfled triglycerides (6,7)’
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