Lipolysis and fractionation of triglycerides by Argentotion-TIC in lard and beef tallow mixtures.
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Abstract

Argentotion-TIC and enzymic lipolysis were applied for detection and evaluation of lard in some food
Products.

) Triglycerides (TG) and B-monoglycerides (B-MG) of the pure lard and beef tallow as well as beef tallow
Mixtures with 1, 3, 5, 7, 9, 11, 13, 15, 17, and 19% of lard were analysed, including TIC separation based on
Chain length and polarity.

Feasibility of applying some calculation factors (palmitic acid envichment factor; unsaturation ratio;
total ¢ 6/total C,, fatty acids in B-MG; Saturated/unsaturated fatty acids in B-MG; and USU/SUS ratio) as a
Criteri; for the égtection of lard contamination were assessed.

The data showed that palmitic acid (C1 .0) identified in lard was mainly incorporated in B-monoglyceride,

While oleic acid (C1R~1) and linoleic acid ?C] _2) were preferentially esterified in the 1- and 3- positions of

the triglycerides. Palmitic acid envichment ?éctors were 2.393 and 0.893 in lard and beef tallow, respectively.
'€ unsaturation ratio in lard (0.389) was markedly lower than that in beef tallow (1.038).

Total C«G/total C18 fatty acids in B-MG ratios were 2.395 and 0.486; while, saturated/unsaturated fatty
aCids in B-Mé. ratios were 2.930 and 0.486 in lard and beef tallow, respectively. Glyceride patterns showed
that USU/sUS ratio was markedly higher in lard (27.301) than that in beef tallow (0.608). Fractionation of
triglycerides by silver nitrate TIC showed that lard was characterized by 10 identified bands, whereas beef
tallow recorded only 4 bands with higher R, values.

Regarding to the afore-mentioned mixtures of lard and beef tallow, t could be noticed that palmitic acid
Svichment factor might be used to detect about 3% lard or more; unsaturation ratio 5% lard as more; C16/C18
fitty acids ratio 13% lard or more; saturated/unsaturated fatty acids ratio 3% or more; and USU/SUS ratio

s lard or more in beef tallow mixtures.

Introduction

The specific distribution of polmitic acid in the B-position of the triglycerides of lard offers a new
analytical tool for evaluating lard-beef tallow mixtures.

Recently, Verbeke et al. (1979) showed that the different fatty acids incorporated in B-position of beef
Yallow and 1ard were closely correlated to the corresponding fatty acid contents in the total triglycerides.
Sy mentioned that this relationship can be used to determine quantitatively the adulteration percentage of
lard with beef tallow.
Materials and Methods

fi= Materials:

Fat tissues:
All samples under study were taken from Oslo slaughter house immediately after slaughtering.
Lard was withdrawn from park outer back fat of male yorkshire animals. While, beef tallow was trimmed free
Erom lean meat of male animals.
2~ Analytical methods:
2.2. Fat extraction:

Fat was extracted from fatty tissues using the method described by Folch et al. (1957) as modified by
Yays et al. (1964) using chloroform: methanol (2:1).

2.2, Preparation of triglycerides:
The triglycerides were separated from total fat by adopting the method of Dister and Baur (1965).

2.3. Preparation of B-monoglycerides:

Enzymatic preparation of B-monoglycerides from triglycerides by pancreatic lipase was performed as descr-
by Rogsell et al. (1978).

2.4, preparation of methyl esters of fatty acids:

a The methyl esters of fatty acids were prepared from triglycerides and B-monoglycerides using the method
SScribed by Rossell et al. (1983).

2.5. Gas Liquid Chromatography of methyl esters of fatty acids:

The methyl esters of fatty acids were separated using a PYE unicam (GCD) Gas Liquid chromatography
paratys with S 8 autosampler.
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The polmitic acid envichment factor; the unsaturation ratio and other ratios based on the fa
composition of triglycerides and B-monoglycerides were calculated by the method used by Abdel-Fattah

2.6. Factors calculation:

The following equations were used respectively:
% plamitic acid in B-MG.

(1) Palmitic acid enrichment factor =

(2) Unsaturation ratio = z

% of total C

% plamitic acid in T.G.

(@)

fatty acids in B-MG.

16
I}
(3) 3. 375F total C,g fatty acids in BMG.
b. % of saturated fatty acids in B-MG

% of unsaturated fatty acids in B-MG

of unsaturated fatty acids in B-MG
f unsaturated fatty acids in T.G.

2.7. Fractionation of triglycerides by silver nitrate-TIC:

Fractionation of triglycerides by silver nitrate-TLC was carried out as described by Gegiou et 5;.(1983

Results and Discussion

Distribution of fatty acids within B-monoglycerides and triglycerides of lard and beef tallow:

Table (1) showed that the quantitative fatty acid composition in triglycerides markedly varied in
Besides, the data revealed that, in agreement with the previous findings reported by

that in beef tallow.
Hilditch et al. (1964); Mattson et al. (1964) ; Abd El-Fattah (1970); El-Dashlouty (1978) and Verbeke et 52-

(1979 b) palmitic acid (C

linoleic acid

(c

.n) of lard is mainly incorporated in the B-position, while oleic acid ( C

are preferentially esterified in the 1- and 3- positions of the triglycerides.

o
Neanwhiler

).

lard th?
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e
the unsaturated %gtgy acids tend to prefer Position-2, while palmitic acid (C16-0) accumulates in positioﬂsl
and 3 in beef tallow. E
Table (2) revealed that the palmitic acid enrichment factor was 2.393, and 0.893 in lard and beef talloWs

respectively.

This may be due to the low content of palmitic acid in B-monoglyceride and its high

triglyceride of beef tallow. On the contrary, the palmitic acid was rather high in the former than in

fractions of the lard.

(1980) ; and Nour El-Din et al. (1984).

While the unsaturation ratio was rather low in lard (0.389)

due to high content of unsaturated fatty acids in B-monoglycerides and its low content in triglyceri

tallow, while lard recorded an opposite trend. These data are in close agreement with that previously

content if

the latt®

These results are in agreement with those reported by El-Dashlouty (1978); Abou-Arab

than that in beef tallow (1.038). This may bf

by Amer et al.(1974); Abd el-Fattah (1974), El-Dashlouty (1978) ; Abou-Arab (1980) and Bayoumy (1982) .

Table (1) Fatty acid composilion of B-monoglycerides and
triglycerides of lard and beef tallow.
% Fatty Lard Beef tallow
* ¥* % * * *
acids B-MG T.Gs B-MG. T.G,
Clu:O 5.040 1.805 3.336 3.045
Cl#:l 0.068 0.095 0.869 11675
Clﬁlo 56.156 23.465 19.839 22 J225
Clé:l 4.368 3.685 6.817 6.565
C17.0 0.00 0.535 0.00 1+929
0.00 0.455 0.00 1.085
C18 Br.
C18:0 6.968 11.500 5.469 12.240
ClB'l 12.978 39.685 44,772 43.065
C18:2 5.326 11.720 4,663 2.835
C18:3+C20:1 0.526 3.630 1.785 2.135
C22:l 0.00 1.040 0.00 0.500
unknown 0.00 0.670 0.00 0.365
* B-MG. = B-monoglycerides.
** T.G. = Triglycerides.
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Table (2): Calculated factors of lard and beef tallow.

Calculated factors Lard Beef tallow

Plamitic and enrichment Factor 25393 0.893

Unsaturation ratio 0.389 1.038

% Saturated Fatty acids/ 2.930 0.486
unsaturated fatty acids

Usu/sus 27 .50 0.608

Ci1e6rsCI1R 39K 0.4 %6

2 The data revealed that the total C,,/total C ratio in B-monoglyceride of lard was considerably high
+395); while it was comparatively low in beef té?low (0.486) .

1 On the other hand, saturated/unsaturated fatty acids ratios in B-monoglycerides was 2.930; and 0.486 in
iard and beef tallow, respectively. This may be due to high content of saturated fatty acids and low content of
Jn'.satUL’ated fatty acids in B-monoglyceride of lard, while beef tallow recorded an opposite trend. Such data
nilgfide with those previously reported by Abdel-Fattah, (197 a and 1974); El-Dashlouty, (1978) and Nour El-Din
~ al. (1984).

th It is note-worthy that the usu/sus ratios was higher in lard than in beef tallow, as it was almost 45 fold
At of the beef tallow (27.301 and 0.608) in lard and beef tallow, respectively.

e his may be due to the fact that lard contains relatively high percentage of saturated fatty acids in B-
ngOQlYCerides (68.164%) ; while beef tallow contains rather low percentage of saturated fatty acids in B-mono-

YCeride (28.644%).
N Such data are in good agreement with Amer et al..(1974) ; Bracco et al. (1976); El-Dashlouty (1978) and
U El-Din et al. (1984) findings.

% beGenerally, the usu/sus ratio may be recommended to be successfully used as a criteria for lard detection
ef tallow.

T The data of the fatty acid composition of the triglycerides and B-monoglycerides of the certain mixture of
~¢ and beef tallow revealed that there was a slight insignificant decrease in palmitic acid ( ) and stearic

acig . . : : ’ P é6 20

tn (C é'o’ in the triglycerides, while the same two fatty acids markedly increased as the lard percentage was
Creasd§: Oy B-monoglycerides.

Wa Besides, there was a slight insignificant decrease in C saudid IC 8- in the triglycerides, while there
% 2 slight increase in the former acid and significant decredse in t.‘%e'iatter acid in B-monoglycerides with
R S INcreament of lard percentage. Moreover, there was a slight increase in C in both triglycerides and
~Mon, ) Qi . = 4 g 2 5 ; 18:2
?gl}’cerlqes as the lard percentage was increased in the certain mixtures.
Per It is note-worthy that on the basis of these findings the detection of lard in other animal tallows may be
formeq which agrees with Abdel-Fattah (1970); Amer et al. (1974) and Bracco et al. (1976).

Furthermore, is clear that as the lard percentage increased a real increase of the palmitic acid enrichment
tig Or was recorded. This may be due to the fact that 90% of the total plamitic acid in lard was in the B-posi-
" (Mattson et al. 1964; Amer et al. 1972; and Bracco et al. 1976).
Bl If’l agreement with the results previously reported by Mattson et ﬁ? (1964) ; Abdel-Fattah (1970 ;nd 1974) ;
abg, ashlouty (1978) and Abou-Arab (1980) it is obviocus that palmitic acid enrichment factor of lard is alwasy
i Ve 2.30, while it is lower than 0.80 in beef tallow. Furthermore, from obtained data it is evident that lard

. Sasly detectable if it is present as contaminant at the rate of 3% or more in beef tallow.

Moy, MOreover, a decrease of the unsaturation ratio to 0.777 may indicate the presence of lard at 5% level or
€ in beef tallow mixtures.

Ao Besides, the addition of lard to beef tallow resulted in a rather slight increase in the C1 /'C18 fatty
ids ang saturated/unsaturated fatty acids ratios. This may be due to the relatively high and %he markedly low

<
DerSpOn’dj_ng ratios in both lard and beef tallow, 2.395 and 2.930, and 0.486 and 0.486; respectively.

or An increase of the C 6/C fatty acids ratio above one may indicated the presence of lard at the level 13%
»;ncmore- While, an j_ncre;se é% saturated/unsaturated fatty acids ratio to 0.652 or more may indicate the pres-
€ Of lard at the level 3% or more.

(197 These results are in good accordance with those reported by Abd el-Fattah, (1970 and 1974) ; El-Dashlouty,
®); Abou-Arab, (1980) and Nour El-Din et al. (1984).

be Moreover, the data revealed that the usu/sus ratio increased as the lard percentage was elevated. This may
attributed to the values of usu/sus ratio for lard.

teg, ACCOrdj_nqu if the usu/sus ratio is 1.0 or more, this may indicate the presence of 5% lard or more. These
(7984)8 are in good agreement with those previously reported by El-Dashlouty, (1978), and Nour El-Din et al.

Chy, On the other hand, the fractionation of lard and beef tallow triglycerides were carried Qut ‘by th:m.layer
ifled tOgraph}" on plates of silica gel G impregnated with silver nitrate. ILard was characterized by. 10 ident-
Wity bands, whereas beef tallow illustrated only 4 bands with higher - values. These results are in agreement
those reported by El-Dashlouty (1978); Abou-Arab (1980) and Nour El-Din et al. (1984).

453




References

Abdel-Fattah, E.L. (1970): Detection and determination of Pig's fat in other animal fats. M.Sc. Thesis,
Faculty of Pharmacy, Cairo Univ. Cairo, Egypt.

Abdel-Fattah, E.L. (1974): Analysis study of some food and pharmaceutical lipids products. Ph.D. Thesis,
Faculty of Pharmacy, Cairo Univ. Cairo, Egypt.

Abou-Arab, A.A. (1980): Identification of the sort of fats and oils in different foods. M.Sc. Thesis, Food
Science Dept., Faculty of Agric., Ain Shams University (1980).

Amer, M.M.; Abdel-Kader, S.A. and Abdel-Fattah, E.L. (1972): tection and determination of lard in other
animal fats. Proceeding of the third congress of the Arab Pharmacists Union, Bagdad, 16-20 November,1972.

Amer, M.M.; Abdel-Kader, S.A., and Abdel-Fattah,E.L. (1974): Detection and determination of lard in other
animal fats. Proceedings of the third congress of the Arab Pharmacists Union, Bagdad, 16-20 November, 1972
Published by Secretariat general of Arab Pharmacists Union (1974).

Bayoumy, A.H. (1982): Studies on the detection of pork products in some foods. M.Sc. Thesis, Food Sci. Dept.
Faculty of Agric., Moshtohor, Zagazig University, (1982).

Bracco, U. and Winter, H. (1976). BAnalytical Characterisation of mixed animal fats. Revue Francaise des Corps
Grass 23 (2) 87-93, (1976).
Dister, E., and Baur, F.J. (1965): The determination of mono; di- and triglycerides concentrates by column

chromatography. J. Assoc. Offic. Agric. Chemists 48, 2; (444-448), 1965.

El-Dashlouty, A.A. (1978): Studies on the quality of some meat products. Ph.D. Thesis, Faculty of Agric.
Ain Shams University, Egypt.

Folch, J.; Lees M. and Stanley, G.H.S. (1957): J.Biol. Chem., 226, 497 (1957).

Gegiou, D. and Georgouli, M., (1983): A rapid argentation TIC method for detection of reesterified oils in
olive and olive-residue oils. J. American Oil Chemists' Society, Vol. 60, No. 4 (1983).

Hilditch, T.P. and Williams, P.N. (1964): The Chemical constitution of natural fats. 4th. Ed. Champan and
Hall, London.

Mattson, F.H.; Volpenhem, R.A. and Lutton, E.S. (1964): "Taxonomic patterns in the triglyceride structure of
natural fats. J. Lipid Res., 5, 363.

Nour-El-Din, H.; Soliman, A.; Ashour, F. and Bayoumy, A. (1984): Chemical composition of Pork and mutton in
Egypt. Proceedings of the European meeting of meat research workers (1984), 3:29 (149-151).

Rossell, J.B.; Russell, J. and Chidley, L.E. (1978): Glyceride analysis of cammercial fats by lipase
hydrolysis. J. American Oil Chemists' Society. 55, (902-903), 1978.

Rossell, J.B.; King, B. and Downes, M.J. (1983): Detection of adulteration. J. American Oil Chemists' Society:
Vol. 60, (B883-339):in1283;

Verbeke, R. and Brabander, H.F. (1979): An alternative method for the detection of pork fat adulteration with
beef tallow. Proceedings of the European meeting of meat research workers, 1979, No. 25, 9.3:767-9.3:772.

Ways, P. and Hanahan D.J., (1964): J. Lipid Res., 5, 318 (1964).



