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The 1nCOrpor4!ion of palmitic acid or oleic + linoleic acids into the 2-position of the
trileCerides of pork and beef fat are shown to be highly correlated to its corresponding
ciq Contents of the triglycerides. On basis of the different geqressions obtained for
Pork and beef fat, the percentage adulteration of pork fat with beef tallow may be deter-
Mineq, '

The Method involves gaschromatographic determination of the triglyceride fatty acids and
analysis of the fatty acid content in the monoglycerides obtained after lipase treatment
°f the fat. The results indicate that mixing pig fat with 5 § beef fat, or mixing beef

fat with 10 3 pig fat may be accurately estimated. This method is superior to the existing

Me
t‘thodongtes in detecting adulteration of pork fat with beef tallow.
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By
derwiij 9ezeigt, daB die Aufnahme von Palmitins3ure oder Olsdure + Linolsdnre in 2-Position
de Trigiyceride von Schweine- und Rinderfett vollkommen mit dem entsprechenden Sduregehalt
Prha teg YCeride korreliert. Auf der Basis der verschiedenen, bei Schweine- und Rinderfet
d“rch L Regressionswerte wurde der Prozentsatz der Verfdlschung von Schweineschmalz

R
indel‘talg bestimmt.

Methode

Ung umfaBt eine Analyse der Fettsiuren der Triglyceride durch Gaschromatographie

e .
uy Bestlmmunq des Fettsduregehalts der Monoglyceride, die nach Behandlung des Fettes

p
me i w“h €rhalten wurden. Die Ergebnisse zeigen, daB eine Zumischung von 5 % Rindertalg zu

%y oder umgekehrt 10 % schwelneschmalz zu Rindertalg genau nachgewiesen werden

i :
QChmal 598 Methode ist den vorhandenen Methoden zum Nachweis der Verfadlschung von Schweine-
2

Qurch Rindertalg dberlegen.
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Méthode pour la détection de graisse de boeuf dans le saindoux

ROGER VERBEKE et HUBERT, F. DE BRABANDER
Laboratoire d'analyses chimiques des denrées alimentaires d'origine animale, Faculté de

Médecine Vétérinaire, Université de 1'Etat 3 Gand, Belgique

L'incorporation de 1l'acide palmitique ou des acides oléIque + linoléique en position 2
des graisses de porc et de boeuf a &té& montrée en parfaite corrélation avec leur teneurl
respective dans les triglycérides. Sur la base des différentes régressions obtenues a pa’’
tir des graisses de porc et de boeuf, le pourcentage d‘adultération du saindoux par le
sulf fut déterminé.

La technique comprend une analyse des acides gras des triglycérides par chromatographi€
gazeuse et une détermination des acides gras des monoglycérides obtenus aprés traitement
au

des graisses avec du lipase. Les résultats témoignent qu'une admixtion de 5 % de suif

saindoux, ou inversement de 10 % de saindoux au suif est déterminable avec précision.

1
u

La méthode décrite est supérieure aux méthodologies existantes dans la détection de 1'ad
tération du saindoux par le suif.
MeTon o6GHapyxXeHjysi rOBAXbErO XUp& B CBUHOM XHUpE
POXF. BEPEEKE u IYBEPT ®. IE BPABAHIEP
JlaGopaTopua XMMUUECKOIrO 8H&JMIA8 NPONYKTOB NMUTAHUS XMBOTHOTO MPOUCXOXITEHMA,
Berepunapuuit pakynsrer, I'entckuit I'ocynapcrpenunit Yuusepcurer, bBenbrus.
o 4 2’”0,
Buno nmokasaHo, UYTO BBeNeHME MNAaNbMUTHHOBO# KMCIOTH M KUCJIOT OJIEWHOBOH + nuuonenol
nuueP”’

NOXeHue rOBAXbEr0 M CBMHOTO XKUDOB NMPOABISET TECHYO KODpPensuuio ¢ conepxaHmem TpUr
noB. Ha ocHOBe pa3/NIMuUHHX perpeccuit, MONYyYEHHHX MO CBHHOMY M TOBAXbBEMY XHUpaM, nony48®
NpONEeHT roBAXbEro xmupa, danbcuduuupyomero CBUHON XMp. : ”
e
lipuMeHeHNe MeTONA BKANUYAET 8HANUA XMDHHX KHUCJIOT MyTéM rasosoif xpowmaTorpaduu B TP’”"Hﬂ
n8x ¥ onpeneneHWe XUDHHX KHUCJIOT B MOHOTJIMIUEDUNAX, MONYUEHHHMX N0 obpafoTke xupa ﬂ“”aaoﬁ;
PeaynrTaTH CBUAETENBCTBYOT O TOM, YTO no6aBka 5% TOBAXLErO XHpPA K CBMUHOMY, A, i

nT
por, I0% CBMHOTrO K rOBAXbLEMY MOXeT ONpenensiTbCA TOUHO. OnucaHuunif meron npenocxon

cymecTByoOmue MeTOnH oduapyxennﬂ npUMecH roBAXbLEro Xupa B CBHHOM.
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I n 3
~troduction
Aq e . ’
‘ll@ldtlﬁn of pig lard with beef or lamb fat is normally detected by the decrecase of the
H(‘\r:;-\ '

'®r value. However, determination of the Boemer value is time consuming and requires

f llleq analysts to obtain sufficiently repeatable results. However the methed is rathe:
lnse — Sy s s §
Sensitive to mixing of lard with transesterified fats or low melting beef tallow. Recently,
'.ch ~ & - < N 3 g » o
Showed that the different fatty acids incorporated in position 2 of beef and pork fat
Were

{23
ship

Closely correlated to the corresponding fatty acid contents in the total triglycerides
This aspect of the work has been extended to suppert the conclusion that this relation

ctan be used to determine guantitatively the percent adulteration of pork fat with beef
taly
ow,

1 .
‘Lzﬁfi{fillh_élﬂiﬁligj—h“d 5
i P 1) e

ast 10 samples of backfat or kidnev fat were sampled in the slanaghterhouse from oxen,

Steere - i

S LS or heifers originating from different farms. Ten samples of backfat were ohtained on

r lf : i
ferent farms from sows or barrows. Each sample was homogenised, molten and filtered at

80 oC

fied

The clear fat was stored in the freezer (- 20 °C) until used. Tats were transestervi-
by incubating 20 mg fat in presence of 1 ml sodium methvlate solution (0.025 N) in
mgthanUl at 90 °C during 1 hr. The fatty acid composition in position 2 of the triglycerides
was‘“iermmcd by a modification of the method of DUTTA et al. (3). Pancreaslipase (30 mq
E.c. B 30,13 % Sigma type II) was homogenised with 1 ml IM TRIS-buffer (pH = 8) contai-
Ming 25
bang ,,
airp

ul 40 % CaCl, solution. On silicagelplates (10 x 20 cm) a 2 x 8 cm lipase reaction-

as formed by application of 200 pl lipase solution. The plate was dried under a cold

3

Stream in order to remove most of the water and 100 ul of a fat solution (80 m3 of fa
in 1
ml

n. hexane) was evenly applied over the lipase reactionband. The silicagel plate was
plaCod

immediately in a waterbath (40 °C) with the silicagellayer situated at +2 cm above

th s 4
€ water surface. After 10 min. incubation the plate was removed and dried. The lipid mix-

tUr 3 5 3

€ was concentrated into a narrow band by developping the plate three times with diethyl
et 1 145

her Over a distance of +5 cm. The lipase reaction band was removed by cutting off that

Part X ) )

(( kot the plate. The remainder of the plate was developped in n. hexane-diethvl ether
) L \ E ;
1, v/v) over a distance of 12 cm. After drying, the different fractions were visualised

dine vapour. The monoglyceride fraction was transferred into a small column (0.6 mm

-D S : :
) anq elution was performed with 2, 1 and 1 ml freshly distilled, dry diethyl ether. The

S o S R s, s
®T was evaporated under a jet of nitrogen. The lipids were transesterified with 200 pl

Soqj
lWmmethylate solution.

e y . e
R 9aschromatograph used was a Hewlett-Packard 5750. A capillary column (100 m ; 0.5 mm T.D.
‘S.1,

”

» Belgium) coated with Silar 10 C was used. The carriergas was H, at 5 ml/min. The

&m I : D
L | Pe€rature of the column, the injector and the detector was at 180, 210 and 220 "C respec
SO




Results and discussion

1. Distribution of fatty acids within the triglycerides of lard and beef t

770

allow

The fatty acid distribution observed in 10 samples of lard and

10 samples of beef tallow arf
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: (1+2)) ar¢

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”
mitic 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 peef

or pork fat was closely correlated to their corresponding contents in the total triquﬂpri‘

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 tr}’

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 Pomr

tion 2 and the total palmitic acid content of beef and lard have been observed for beef b4

low and pork fat (7).

2. Quantitative determination of adulteration of lard with beef tallow

Since the regression lines, showing the incorporation of C18: (1+2)

into pos.

run p

1-

I
arﬁ]w

c1arlY
for lard and beef tallow, fat adulteration is revealed by differences in elevation. gimila!

: : i HF
a linear discriminating function for heef tallow and lard was calculated from the requSSU‘

Table 1.

gi”
Mean fatty acid composition (mole %) of whole triglycerides and of fatty acids at the 2=p°

tion of lard and beef tallow.

Fatty acid

Lard (n = 10)
in triglyceride

in 2-position

proportion in 2-positiona

Beef tallow (n = 10)
in triglyceride

in 2-position

proportion in 2-positiona

aproportion in 2-position

Cl4:0

Y4 0.2

4,607

82 £17

8.3:£0.9

66 +7

mole % in 2-position

Mean fatty acid content + standard error

Cl6:0
29.4¢ 1.2
70.6 £ 3.5
80 o B
BE L TE25T
2256 1 3:3
23.9+2.8

Cl6:1 C18:0

32+ D04y 14 t 1.8
4.310.9 5.2:% 1.1
45 %11 12.4 + 2.8
16 200 27:.9%24,3
3.0%1.4 18.1:£2:8
62 25 21.6 £+ 2.0

x 100

3 x mole % in triglyceride

Cl8:1
42.2 + 2.
Y2%0 £ 2,

Y. 4%,
k3 o gt X< 18
44 .4 + 4,
4T .62 3y

10.

48.

6 *
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° observed for the C18: (1+2) content in posi-

™
(=]
T

. tion 2 of the triglvceride
BEEF FAT U = 0.0694 X - 0.0479 Y

where :

(=]
o
T

- Y = C18:(1+2) in position 2 of the triglv-
L % ceride

MOLE % C18(1+2) in 2-POS.
°
>

& g o X = C18:(1+42) content of the total trigly-
o

~
o
T

ceride
In applving this equation to the mean values
lﬁA of C18:(1+2) observed for lard (Table 1) the
a value U(lard) = 2.857. For beef the value
U(tallow) = 0.010 was obtained.

- PIG FAT

The percentage adulteration of an unknown

lard sample (Ux) mav be calculated as

‘ 1
0 : 26 J 70 : 66 80 Adulteration & =

MOLE %o C18(1+2) in TG

Fig‘ 1. Relationshi : 5 8§i;§3; : gﬁtallow) s Z;%?li§¥!x -
ship between incorporation of

oleic acid + linoleic acid in the 2- Calculation of the "adulteration" of 20 indi-

position (=Y) of beef and pork fat and vidual fats gave a mean value of 0.0 + 4.3 3

unsaturated fatty acid content (=X). for pig fat and 100 ¢+ 5.1 % for beef tallow
Seet fat': v = 1.40 %X + 3.65 r = 0.90% (Table 2). Application of this method to 2
Piq Gate oy 1L 08 5 —tilie Loy r = 0.882 fats from "unsaturated" pigs, showing a di-
gﬁta tothis work;e(2) ;ea(4);a(5);m(1);0(8). vergent fatty acid composition, yielded va-
B 0.001 lues similar to the ones observed on our
Table 7,

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

aciq yp the 2-position of the triglycerides.

C18: (1+42)content (Mole %) Estimation of % adul-
in triglyceride in 2-position teration of pork fat
*ure lard (n = 10) 51.4 +2.5 14.8 +2.5 0+4.3
nsaturateq pig H 65.9 35.0 =i
nsaturateq pig Vv 77.0 56 +6.8
S brer tatiow (v = 10) 32.2+3.8 46.4 + 4.5 100 5.1
M1XtUres beef tallow + lard
2 + 98 517 18.6 5T
4 + 96 49.8 16.9 i
g 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 1"
plg fats and determining experimentally the C18:(1+2) composition of the triglycerides an
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 th€
relations between the incorporation of palmitic acid (7).

Conclusions

The results show that adulteration of pig fat with 10 % beef fat may be correctly Gsfim”ldl
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 meﬂmd
with lard adulterated with low melting beef tallow or transesterified triglycerides (6,7
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