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The incorpor (ti1or of pa.r. 2:ld or o, “ s +wlelec e.1is 1. the 2=} . 1on of the
triglycerides of pork ana ose.. -at are - < pe highly - .::ared to ity corresponding

acid contents of the triglycerides. On bas,;s .* the difrerc-t reqressions obtalned for
pork and beef fat, the percentage adultecratior zf pork fat with beef tallow may be deter-
mined. '

The method involves gaschromatographic determination of the traiglyceride fatty acids and
analysis of the fatty acid content in the monoglycerides ohtained after lipase treatment
of the fat. The results indicate that mixing pig fat with 5 & beef fat, or mixlng heef

fat with 10 % pig Fat may be accurately estimated. This method is superjor to the existing

methodologies in detecting adulteration of pork fat with beef tallow.

Eine Alternativmethode zum Nachwels von Rinderfett in Schweineschmalz

ROGER VERBEKE und HUBERT F. DE BRABANDER
Laboratorium fidr chemische Analysen von Nahrungsmitteln tierischen Ursprungs,

vaeturin&rmedizinische Fakultlt der Universitdt Gent, Belglen

Es wird gezelgt, daB die Aufnahme von Palmitinsdure oder Ols¥ure + Linolsdure in 2~Position
der Triglyceride von Schwelne- und Rinderfett vollkommen mit dem entsprechenden Sdureqgehalt
der Triglyceride korreliert. Auf der Basisg der verschiedenen, bel Schweine- und Rinderfott
erhaltenen Regressionswerte wurde der Prozentsatz der Verf&lschung von Schweineschmalz

durch Rindertalg bestimmt.

Dle Methode umfaBt eine Analyse der Fettsiduren der Triglyceride durch Gaschromatographie

und eine Bestimmung des Fettsiuregehalts der Monoglyceride, die nach Behandlung des Fettes
mit Lipase erhalten wurden, Dle Ergebnlssce zeigen, daf eine 2umischung von 5 % Rindertalg zu
Schweineschmalz, oder umgekehrt 10 & gSchwelneschmalz zu Rindertalg genau nackgewlesen werded
kann. Diese Methode ist den vorhandenen Methoden zum Nachweis der Verfilschung von Schweine-

schmalz durch Rindertalg uberlegen.
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Méthode pour la dé&tection de graisse de boeuf dans le saindoux

ROGER VERBEKE et HUBERT, F. DE BRABANDER

Laboratoire d'analyses chimigues des denrées alimentaires d'origine animale, Faculté de

Médecine Vétérinaire, Université de 1'Etat i Gangd, Belgique

L'incorporation de 1'acide palmitique'ou des acides oléIque + linoléIque en position 2
des gralsses de porc et de boeuf a &t& montrée en parfaite cor{élation avec leur teneur
respective dans les triglycérides. Sur la base des différentes régressions obtenuesd par-
tir des graisses de porc et de boeuf, le pourcentage d'adultération du saindoux par le
sulf fut détermins.

La technique comprend une analyse des acides gras des triglycérides par chromatographie
gazeuse et une détermination des acides gras des monoglycérides obtenus aprds traitement
des graisses avec du lipase. Les résultats témoignent qu'une admixtion de 5 % de sulf ou
salndoux, ou inversement de JO % de saindoux au suif est déterminable avec précision.

La méthode décrite est supérieure aux mé&thodologles existantes dans la détection de 1'adul-

tération du saindoux par le suif.

Meton ofHapyXeAs roBAXLErO XMpA B CBHHOM XMDE

POXF. BEPBEKE # IYBEPT &. LE BPABAHIEP

naGOPefopnn XMMKIeCKOr0 gHan®3a NPONyKTOE NMHTARUA XMBOTHOTO NPOUCXOXIEHHUR,

Berepruapuuft paxynerer, TerrTckull I'ocymapctrenuuit YuusepcuteT, Benbrus.

Buno nokasaxo, uTO BBEREHME MANBMMTHHOBON KJUCHOTH M KHUCJIOT ONEWHOBON + nuHonemod B 2~no-
JIoXeHy¥e TOBAXLETO M CBAHOLO XKPOB MPORBSIAET TECHYO KODDenAuuio C COJEepXEaHyeM TpHTAKuepw-
nos. Ha ocHOBe DaanuyYHEX perpeccuii, NONFUEHHHX 1O CBMHOMY M TOBAXLENY XKpau, nonyuaetTcs
fIpONEHT rOBRXLEre xXups, danscudruypyomerc CBUHOX =Mp. )

NMpxxeHerse ueTONA BKANLAET SHANUR XXPHNX KMCIOT NyTEM raaosoff xpomarorpaduy B TPUTLAMUEDH-
naxX ¥ onNpeneNeH®e XUPHNX RMCJIOT B MOHOTNMUEDHIAX, MONYUEHHHMX MO 06paGoTKe XUpa NUNE30H.
Peayn»TaTy CBMAETENBLCTBYNT O TOX, YTO no6asra 5% TrOBAXLEro XHDP8 K CBHHOMY, HaW, HAOGO-
poT, I0% CBUHOTO K TOBAXLEMY MOXET ONpefleNIAThcA TOUHO. Onucanwnull merton npesocxonuTt

CymecTByOIHEe METOOMN OﬁﬂapFIeHHﬂ fipymxecy rOBAXLECO XMpAa D CBUHOM.
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An alternative method for the deitection of pork fat adulteration with beefl tallew

ROGER  VERBEKE and HUBERT, F. DE BRABANDFR

Laboratery of Chemical Analysis of Food of Animal Origin, Veterlnary Faculty of the
University of Ghent, Belgium

Introduction )

Adulteration of pig lard with beef or lamb fat is normally detected by the decrease of the
Boemer value. However, determination of the Boemer value is time consuming and requires
skilled analysts to obtain sufficliently repeatable results. However the method {a rather
insensitive to mixing of lard with transesterified fats or low melting beef tallow. Recently,
we showed that the different fatty acids incorporated in position 2 of beef and pork fat
were closely correlated to the corresponding fatty acid contents in the total triglyccviiles
(7). This aspect of the work has been extended to suppert the conclusion that thiz relation-

ship can be used to determine quantitatively the percent agdulteration of pork fat with benf
tallow.

Material and Methods

At least 10 samples of hackfat or kidnev fat were sampled in the slanghblerhouse trowm oxen,
steers or heifers originating From different farms. Ten samples of backfat were obdtalmed on
different farms €rom sows or barrows. Each sample was homoaecnised, molten and filtered at

80 °C. The clear fat was stored in the freezer (- 20 °C) until usced. Fats were trangesteri-
fied by incubating 20 mg fat in presence of 1 ml sodium methvlate solution (0.025 N) in
mathanol at 90 °C during 1 hr. The fatty acid composition in nosition 2 of the triglycerides
was determined by a modification of the method of DUTTA et al. (). Pancreaslipase (30 mg ;
E.C. n® 3.1.1.3 ; Sigma type II) was homogenised with 1 ml IM TRIS-buffer (pli = 8} countal-
ning 25 ul 40 & Cacl2 solution. On silicagelplates (10 x 20 cm) a 2 x & cm lipase reaction-
band was formed by application of 200 ul lipase solution. The plate was dried under a cold
air stream in order to remove most of the water and 100 ul of a fat solution (80 m1 of fat

in 1 ml n. hexane) was evenly applied over the lipase reactionband. The silicaacl plate was
placed immediately in a waterbath (40 °C) with the sillicagellayer situated at *2 cm above
the water surface. After 10 min. incubation the plate was removed and dried. The lipid mix-
ture was concentrated into a narrow band by developping the nlate 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-diecthvl cther

(1 :+ 2, v/v) over a distance of 12 cm. After drying, the different fractions were visualised
with lodine vapour. The monoglvceride fraction was transferred into a small column (0.6 mm
I.D.) and elution was performed with 2, 1 and 1 ml freshly distilled, dry diethyl ether. The
ether was evaporated under a jet of nitrogen. The lipids were transestervified with 200 pl
sodiummethylate solution.

The gaéchromatoqraph used was a Hewlett-Packard 5750. A capillary column (100 m ; 0.5 mm I.D.
R.S.L., Belgium) coated with Silar 10 C was used. The carrierqas was H2 at S ml/min. The
temperature of the column, the injector and the detector was at 180, 210 and 220 °C respec-
tively.
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Results and discussion

1. Distribution of fatty aclds within the triglycerides of lard and beef tallow

The fatty acid distribution observed in 10 samples of lard and 10 samples of beef tnllow are
glven in Table 1. In agreement with earlier reports (4,5), palmitic acid (Cl6:0) of pork (at
1s mainly incorporated in the 2-position while oleic acid and linoleic acid (C18:(1+2)) are
preferentially esterified 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-
mlitic acid accumulates in positions 1 and 3. The large variability in the proportions of the
fatty acids incorporated in position 2 of the triglycerides do not allow to detect an adul-
teration of less than 30 % of heef tallow in lard.

Recently, we showed that the incorporation of different fatty,acids in position 2 from heef
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:(1+2) incorporated into position 2 and the total C18:(1+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 posi-
tion 2 and the total palmitic acid content of heef and lard have been observed for beef tal-
low and pork fat (7).

2. Quantitative determination of adulteration of larxd with beef tallow

Since the regression lines, showing the Lncorporation of C18:(1+2) into pos. 2, run parallel
for lard and beef tallow, fat adulteration is revealed by differences in elevation. Similarly
a linear discriminating function for heef tallow and lard was calculated from the regressions

Table 1.
Mean fatty acid composition (mole %) of whole triglycerides and of fatty acids at the 2-posi-

tion of lard and beef tallow.

Fatty acid Mean fatty acid content + standard error

N Cl14:0 Cl16:0 Cl6:1 C18:0 C18:1 C18:2

Lard (n = 10}
in triglyceride 1,920.2 29.4+1.2 3.2:0.4 14.1:1.8 42.2:2.6 9.2 #1.4
in 2-position 4.6 0.7 70.623.5 4.3+0.9 5.2%1.1 12.0%2.2 2.611.0

proportion in 2-position? 82 #17 80 *3.7 45 £11 12.422.8 9.4+1.5 10.3:2.2

Beef tallow (n = 10)

in triglycerige 4.2+0.4 31.7%2.7 1.620.6 27.9:+4.3 31.2%3.4 1.3+0.5

in 2-position 8.3+0.9 22.6+2.3 3.0t1.4 18.1 2.8 44.4¢4.9 2.0 £0.9

proportion in 2-positiona 66 *7 23.9:2.8 62 %5 21.6+2.0 47.6+3.8 48.6 £ 19.0
mole § in 2-position

a = x 100
roportion in 2-position =
prop 3 x mole % in triglyceride
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Fig. 1. Relationship between incorporation of
oleic acid + linoleic acid in the 2-
position (=Y) of heef and pork fat and
unsaturated fatty acid content (=X).

Beef fat : Y = 1.40 X + 3.65 r = 0.90°%

Pig Fat : Y = 1.25 X - 46.21 r = 0.88°%

Data :othis work;e(2);ea{d4);a(5);a(l);a(8).

25 ¢ 0.001

Table 2.

23

observed for the C18:(1+2}) content in posi-
tion 2 of the triqlvceride :

U = 0.0694 X - 0.0479 Y

where

Y

C18:(142) in position 2 of the triqlv-
ceride

=<
]

C18: (1+2) content of the total triqly-
ceride

In applving thils equatlon to the mean values
of Cl18: (1+2) observed for lard (Table )} 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(laxd) - Ux _ 2.857 - Ux
U(lard) - Ultallom ¥ 00 = =5 gq7— x 100

Calculation of the "adulteration”" of 20 indi-
vidual fats gave a mean value of 0.0 /4.3 1%
for pig fat and 1001 5.1 % for beef tallow
(Table 2). Application of this method to 2
fats from "unsaturated" pigs, showing a di-
vergent fatty acid composition, ylelded va-
lues similar to the ones observed on our

Percentage adulteration of pork fat calculated from GLC-analysis of oleic acid and linoleic

acid in the 2-position of the triglycerides.

in triglyceride

Pure lard {(n = 10) 51.4%2,5
Unsaturated pig H 65.9
Unsaturated pig V 77.0
Pure beef tallow (n = 10} 32.2+3.8

Mixtures beef tallow + lard

2 + 98 51.7
4 + 96 49.8
8 + 92 50.1
12 + 88 49.4

C18: (1+2)content (Mole %) Estimation of % adul-~
in 2-position teration of pork fat
14.8+2,5 0*4.3
35.0 -1.4
56 +6.8
46.4 £ 4.5 100 ¢ 5.1
18.6 +5.7
16.9 +7.2
18.4 +9.2
20.3 +14.2
22.7 "+20.4

20 + 80 48.5
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lard samples. The method was checked in melting increasing concentrations of beef tallow in
plg fats and determining experimentally the Cl18:(1+2) composition of the triglycerides and
the corresponding 2-monoglycerides. From our results it 1s evident that mixing 10 % heef
tallow in lard may be correctly estimated Gfable 2). Similar results are obtained with the
relationg between the incorporation of.palmitic acid (7).

Conclusions )

The results show that adulteration of pig fat with 10 & beef fat may be correctly estimated.
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 trilglycerides has not the limitation of misclassification observed in the Boemer method
with lard adulterated with low meliting beef tallow or transesterified triglycerides (6,7).
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