
Food and Nutrition Sciences, 2012, 3, 1189-1196 
http://dx.doi.org/10.4236/fns.2012.39156 Published Online September 2012 (http://www.SciRP.org/journal/fns) 

1189

A Comparative Study of the Fatty Acid Composition of 
Dairy Products and Margarines with Reduced or 
Substituted Fat Content 

Tiina Ritvanen, Tiina Putkonen, Kimmo Peltonen 
 

Chemistry and Toxicology Research Unit, Finnish Food Safety Authority Evira, Helsinki, Finland. 
Email: tiina.ritvanen@evira.fi 
 
Received July 5th, 2012; revised August 5th, 2012; accepted August 12th, 2012 

ABSTRACT 

The objective of this study was to survey the fatty acid profiles of fat spreads, margarines, shortenings, vegetable fat ice 
creams, vegetable fat milk-based cream substitutes, vegetable fat cheese substitutes, and reduced-fat cheeses on the 
Finnish market. The evaluation of the nutritional quality of fat in these products is of significance to dieticians and to 
the development of fat products with enhanced nutritional value. Remarkable differences between fatty acid profiles of 
vegetable fat products were found. Vegetable fat ice creams may have a lot of saturated fat and, in addition, the propor- 
tion of polyunsaturated fatty acids may be very low. Vegetable fat half creams had, in general, less saturated fat and more 
polyunsaturated fatty acids than cream. The spreads and shortenings studied contained less than 2% trans fatty acids of 
total fatty acids. Consumption of reduced-fat cheese in place of full-fat cheese does not negatively affect the nutritional qual- 
ity of the consumed fat. 
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1. Introduction 

Dietary fat is a topic of intense discussion, mostly from 
the point of view of energy reduction. In a recent study, 
fat content was the most important motivator in the choice 
of calorie-reduced dairy products. Furthermore, the heal- 
thiness was important as well [1]. Reduced-fat cheeses 
are considered to be a healthier alternative to full-fat 
cheeses, for their lower fat content. 

Milk fat is a significant source of saturated fat. In ad- 
dition, dairy products typically contain 3% - 6% trans fatty 
acids (TFA) per gram of fat [2], with vaccenic acid (C18:1 
trans-11) as the main TFA. TFAs raise LDL-cholesterol 
and lower HDL-cholesterol level. In addition, they in- 
crease the ratio of total cholesterol to HDL-cholesterol 
and triglyceride levels [2]. While industrially produced 
TFAs are well-known for their negative effects on human 
health, some researchers propose that ruminant TFAs have 
dissimilar effects on cardiovascular disease risk factors 
[3,4]. Furthermore, it is suggested [5] that moderate in- 
take of TFA from milk fat is safe. 

Another interesting group of ruminant fatty acids are 
the conjugated linoleic acids (CLA), which are widely 
studied for their possible beneficial effects on health [6-8]. 
The double bonds in CLA might be cis or trans geomet- 
ric isomers, yet there is no methylene group between double 

bonds, thus the double bonds are conjugated instead of 
methylene-interrupted (Figure 1). Dairy products are the 
main source of CLA in the human diet. Milk contains on 
average 0.4% - 1.7% CLA of total fatty acids [9]. 

In contrast, vegetable fats and oils generally contain more 
essential fatty acids, linoleic acid LNA and alfa-linolenic 
acid ALA, than dairy fat. The proportion of saturated 
fatty acids (SFA) is also usually lower and polyunsatu- 
rated fatty acids (PUFA) higher than in animal fat; thus 
the fatty acid profile is considered to be healthier. How- 
ever, this is not always the case. For instance, coconut oil  
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(b) 
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Figure 1. The diagram showing the structures of (a) Elaidic 
acid C18:1 trans-9; (b) Linoleic acid C18:2 cis-9, cis-12; and 
(c) Conjugated linoleic acid C18:2 cis-9, trans-11. 
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has 86.5% SFA and 1.8% PUFA, and palm oil has 49.3% 
SFA (http://ndb.nal.usda.gov/ndb/foods/list). Olive oil and 
rapeseed oil are considered more beneficial with 13.8% 
and 5.7% SFA, and 10.5% and 33.0% PUFA, respectively 
(http://ndb.nal.usda.gov/ndb/foods/list, 
http://www.fineli.fi/). Indeed, replacing dairy fat with rape- 
seed oil has been shown to have a beneficial effect on 
hyperlipidaemia [10]. 

However, the hydrogenating and deodorising processes 
used in the fat industry may generate harmful trans fatty 
acids in the vegetable oil. Many studies have shown that 
levels of TFA have, in general, decreased recently in dif- 
ferent food items [11-13]. However, edible oils with more 
than 2% TFA are still found [14]. 

Margarines, spreads, shortenings, and vegetable fat milk- 
based products are consumed mainly for their fatty acid 
profile. These products are generally considered to have 
less SFA and more PUFA, consequently to be better for 
cardiovascular health. Labelling the fat content is man- 
datory in foods. However, labelling the amounts of satu- 
rated and unsaturated fat is mandatory in Finland only 
when a nutritional claim is stated (decree of Ministry of 
Agriculture and Forestry on nutritional labelling of food 
29.7.2009/588). Thus, the labelling information on fat 
quality might be far from comprehensive. In addition, a 
review in a market-place revealed that hydrogenated vege- 
table fat is occasionally used in the production of vegeta- 
ble fat ice cream and vegetable fat half creams. Several 
studies show that margarines and spreads may contain 
TFA in the EU [12,13]. However, there is no recent pub- 
lication for these products in the Nordic market. The aim 
of this study was to survey the fatty acid profile of these 
reduced-fat or substituted-fat dairy products from a nutri- 
tional aspect. 

2. Materials and Methods 

2.1. Laboratory 

All analyses were done in the Chemistry and Toxicology 
Research Unit of Evira, a laboratory accredited by FINAS 
(Finnish Accreditation Service) according to ISO 17025. 

2.2. Reagents 

The reference FAME standards were purchased from Nu- 
Chek Prep Inc. (Elysian, USA). All reagents were of ana- 
lytical grade. 

2.3. Samples 

The most commonly consumed cheese varieties were se- 
lected. Hard ripened cheese (Edam, Emmental, and Ha- 
varti-type) and rapeseed oil cheese substitutes with dif- 
ferent fat levels were purchased from local supermarkets. 

The primary criterion for choosing was market share in 
Finland, but brands with several fat levels were favoured. 
One package (size 300 - 900 g) of each sample was se- 
lected. The cheeses (n = 20) were categorised according 
to their variety and measured fat content. 

The products that were presumed to include TFA were 
selected. Margarines and spreads (n = 18), milk-based 
vegetable fat half creams (n = 11), and vegetable fat ice 
creams (n = 12) were purchased from local supermarkets. 
All the margarines and spreads available and all milk-based 
cream substitutes and vanilla-flavoured ice creams were 
included in the study. Four of the ice creams were cones 
including chocolate sauce or jelly. One package (size 400 - 
600 g for spreads and size 200 - 1000 g for ice creams) of 
each product was selected, with the exception of cones, 
for which one batch including 3 to 6 cones was included. 
The wafer part of the cone was excluded from the analy- 
sis. Two double creams and four half creams were ana- 
lysed as comparable products. 

2.4. Fat Content 

The fat content of cheeses was analysed using the Schmid- 
Bondzynski-Ratzlaff method, as described in standard 
ISO-IDF 5 [15]. Samples were first digested with hydro- 
chloric acid. The solution was extracted with diethyl ether 
and light petroleum after ethanol addition. Solvents were 
removed by evaporation, and the mass of the extracted 
material was calculated. 

The fat content of margarines, spreads, and shorten- 
ings with less than 75% fat was analysed using the Röse- 
Gottlieb method, as described in standard IDF 16C [16]. 
Samples were first digested with ammonia. The solution 
was extracted with diethyl ether and light petroleum after 
ethanol addition. Solvents were removed by evaporation, 
and the mass of the extracted material was calculated. The 
fat content of shortenings with more than 75% fat was 
analysed by direct extraction, as described in standard ISO 
17189 IDF 194 [17]. The fat was extracted with petro- 
leum ether. The solvent phase was transferred into a fat- 
collecting vessel. Solvents were removed by evaporation, 
and the mass of the extracted material was calculated. 

Samples were analysed in duplicate. 

2.5. Fat Extraction and Methyl Esterification 

Fat from shortenings and spreads with more than 40% fat 
was separated using the ISO 14156 IDF 172 method [18]. 
The sample was warmed in a 50˚C water bath and filtered 
through paper (597 HY, Schleicher & Schuell GmbH, 
Dassel, Germany). Fat from the other products was sepa- 
rated using the DPS detergent method [19] with some 
modifications. The detergent was a mixture of sodium 
hexametaphosphate (NaPO3)6 (BDH Laboratory Sup-
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plies, Poole, England) and Triton-X-100 (Fluka Chemie 
GmpH, Buchs, Switzerland) diluted in water. A homoge-
nised or well-mixed sample was mixed with a sesqui-fold 
volume of DPS detergent and boiled for 15 minutes. The 
extracted fat was separated and centrifuged before further 
processing. 

Methyl esterification was achieved by base-catalysed 
transesterification with 2 mol·L–1 methanolic sodium hy- 
droxide [20]. Prepared fatty acid methyl esters (FAME) 
were dried with calcium chloride and diluted with hexane. 
Samples were analysed in duplicate. 

2.6. Fatty Acid Analysis 

The gas-chromatographic method for FAME analysis was 
validated for Agilent GC model 6890 equipped with mass 
selective detector 5973 Network and Enhanced Chem- 
Station software (Agilent, USA). The analytical column 
was J&W Scientific DB-23 (60 m × 0.25 mm × 0.15 μm) 
for cheeses, creams, margarines, spreads, and shortenings, 
and J&W Scientific HP-88 (100 m × 0.25 mm × 0.20 μm) 
for vegetable fat ice creams and cream substitutes. The 
experimental conditions were: split ratio 55:1 for DB-23 
and 20:1 for HP-88, helium as carrier gas and constant 
pressure mode 180 kPa for DB-23 and 250 kPa for HP-88. 
The oven temperature program for DB-23 was: initial 
oven temperature 45˚C, then 25˚C·min–1 to 175˚C and 
1.5˚C to 230˚C, and the oven temperature program for HP- 
88 was: initial oven temperature 50˚C, then 15˚C·min–1 
to 175˚C and 1.0˚C to 240˚C. The MSD parameters were: 
scan 40 - 400 amu, threshold 100. The retention time for 
methyl oleate was locked at 15.8 minutes for DB-23. 
Peak identification was based on retention time correla- 
tion with reference standards and mass spectra. Data are 
expressed as percentages of total FAME content. 

2.7. Statistics 

One-way ANOVA (factor: cheese variety or solidity of 
shortening or fat content of spread), Tukey’s Honestly 
Significant Difference, and Pearson correlation were per- 
formed with the SPSS Statistics (18.0.0, SPSS Inc., USA). 

3. Results 

3.1. Cheeses 

The fat content of the reduced-fat cheeses varied from 
5.2% to 17.5%, and that of the full-fat cheeses from 23.8% 
to 30.1%.  

The fatty acid profiles of the cheeses categorised by fat 
content and cheese type are presented in Figure 2. In all 
samples, the most abundant fatty acids were palmitic 
(C16:0) acid, stearic (C18:0) acid, and oleic (C18:1 cis-9) 
acid. Unidentified fatty acids made up less than 0.1% of 

total fatty acids. These peaks were identified as FAME 
by their typical mass spectra, but identifications could not 
be made at isomer level. The proportion of total TFA in 
individual cheeses varied from 2.09% to 3.37%. The most 
abundant TFA was vaccenic acid (C18:1 trans-11).  

The proportions of four saturated (C6:0, C10:0, C13:0, 
C14:0) and three monounsaturated (C18:1 cis-9, C18:1 
iso, and C18:1 anteiso) fatty acids correlated (p < 0.05) 
with the fat content (data not shown). In addition, SFA 
correlated with fat content (p < 0.05). All these correla- 
tions were positive except for that of oleic acid C18:1 
cis-9. The proportions of CLA and TFA and of every 
individual trans fatty acid were all independent of the fat 
content. 

We used ANOVA to check if the fatty acid profile 
varied with cheese variety. There were no significant dif- 
ferences between reduced-fat cheese varieties. We also 
studied the differences between full-fat and reduced-fat 
cheeses, taking all varieties together. Reduced-fat cheeses 
had greater proportions of LNA and MUFA but a smaller 
proportion of SFA and lower n-6/n-3 (p < 0.05). 

3.2. Spreads and Shortenings 

Light spreads had a fat content ranging from 29.1% to 
41.1%, and fat spreads and margarines from 59.9% to 
79.9% (data not shown). 4 of 9 light spreads and 5 of 9 
fat spreads were fat mixtures consisting of vegetable fat 
or oil and butter. The source of vegetable fat or oil was 
not defined in one product and in 12 products only partly. 
17 products contained rapeseed oil. The other fat sources 
were camelina oil (n = 6), sunflower oil (n = 3), and lin- 
seed oil (n = 3). The main fatty acid profiles of spreads 
and shortenings are presented in Table 1 and the n-6/n-3 
ratios in Figure 3. Light spreads had smaller proportions 
of CLA and TFA than the fattier spreads and margarines. 
Neither the proportion of LNA, ALA, SFA, MUFA, or 
PUFA, nor n-6/n-3 ratios showed any significant differ- 
ences between light spreads and spreads. 

Shortenings were generally mixtures of vegetable fats 
and oils. The fat contents of solid shortenings ranged from  

 

 

Figure 2. Fatty acid composition (%) and n-6/n-3 ratio of 
cheese varieties and creams with variable fat content. 
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creams consisted mainly of unspecified vegetable fat. 8 
products included whey powder and one cone also included 
butter oil and vegetable oil. 4 products had a marking of 
hydrogenated vegetable fat. The mean values were 70.9% 
for SFA, 24.0% for MUFA, and 4.93% for PUFA (Table 
1). All the products had negligible amounts of TFA; the 
highest proportion was 0.38%. The n-6/n-3 ratios varied 
between 5.21 and 11.5. 

56.2% to 82.8% (data not shown). 16 products included 
rapeseed oil and 10 products included unspecified vege- 
table fat or oil. The other fat sources were sunflower oil 
(n = 5), linseed oil (n = 4), and palm oil (n = 1). One liquid 
shortening also included butter. Of all products, 6 liquid 
shortenings had a marking of hardened rapeseed oil or 
vegetable oil. Solid shortenings had less LNA, ALA, 
MUFA, and PUFA and, in addition, more SFA than liq- 
uid shortenings. None of the shortenings had TFA in 
detectable amounts. The n-6/n-3 ratios varied remarkably, 
especially in solid shortenings. 

The vegetable fat cheese substitutes contained 12.3% 
and 19.3% fat. The fat source in cheese substitutes was 
rapeseed oil. Vegetable fat cheese substitutes contained 
7.51% SFA, 64.4% MUFA, and 28.0 PUFA (Table 1). 
The main fatty acids were oleic acid C18:1 n-9, linoleic 
acid C18:2 n-6 LNA, and α-linolenic acid C18:3 n-3 
ALA (data not shown). 

3.3. Vegetable Fat Dairy Products 

The products were half creams, ice creams and cheese 
substitutes manufactured with a variable source of fat. 
Nonetheless, all the products were milk-based. The main 
fatty acid profiles are presented in Table 1 and the n-6/n-3 
ratios in Figure 3. 

Double creams with 35% fat and half creams with 10% 
to 15% fat were analysed for a nutritional reference to vege- 
table fat products. The fatty acid profiles of these prod- 
ucts are presented in Figure 2. 

The fat content of vegetable fat half creams (cream 
substitutes for cooking with reduced fat content) were 
claimed to be in the range of 4% to 15%. 3 products con- 
sisted of rapeseed oil only. One product included coconut 
powder as the fat source. The other products included 
butter milk powder or milk powder (n = 8), unspecified 
vegetable fat and oil (n = 6), butter milk (n = 2), and 
palm oil (n = 1). 2 products had a marking of hydrogen- 
ated vegetable fat. The mean values were 28.3% for SFA, 
49.6% for MUFA, and 21.9% for PUFA (Table 1). How- 
ever, variations were as large as expected from variable 
ingredients. All the products had negligible amounts of 
TFA; the highest proportion was 0.44%. The n-6/n-3 ratios 
did not vary as much as expected from LNA and ALA 
variations. 

4. Discussion 

4.1. Cheeses 

The fatty acid profiles are in good agreement with those 
reported for cheeses elsewhere [21,22]. Interestingly, two 
of the reduced-fat cheeses contained a fatty acid that was 
not found in the other cheeses. Unspecified isomers of 
C18:1 and C20:1 cis-11 were detected in one reduced-fat 
cheese. One possible explanation is that the fatty acids 
are generated during cheese production by divergent lipid 
metabolism of a starter culture [21]. Many microorgan- 
isms, including lactic acid bacteria, propionibacteria, and 
bifidobacteria, have been studied for their ability to pro- 
duce CLA, and differences between strains have indeed 
been found [23]. It is probable that the productivity of 
other fatty acid isomers differs correspondingly. 

The fat content of vegetable fat ice creams was claimed 
to be in the range of 5% to 14%. All the vegetable fat ice  

 

 

Figure 3. Mean and variation of n-6/n-3 ratio of variable fat products and vegetable fat dairy products. The maximum rec-
ommended level (9) according to Nordic Nutrition Recommendations [24] is marked by a line. 
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Table 1. Fatty acid composition (%) of variable fat products and vegetable fat dairy products. 

Productsa 

Fatty Acids Light Spread
(n = 9) 

 
Fat Spread/ 
Margarine 

(n = 9) 
 

Shortening
(n = 9) 

 
Liquid 

Shortening
(n = 11)

 
Vegetable Fat 
Half Cream 

(n = 11) 

Vegetable Fat 
Ice Cream 
(n = 12) 

Vegetable Fat 
Cheese 
(n = 2) 

C18:2 n-6 
LNA 

Mean 12.1  13.9  14.2 a 25.2 b 16.5 4.62 19.2 

 SD 2.20  10.2  4.52  12.8  8.74 3.18 0.09 

 Min - Max 7.87 - 14.5  7.36 - 40.0  10.8 - 22.4  17.8 - 57.7  0.88 - 37.3 1.61 - 10.2 19.1 - 19.3

C18:3 n-3 
ALA 

Mean 6.48  5.23  2.86 a 7.65 b 5.20 0.21 8.75 

 SD 4.07  2.30  1.13  1.88  2.78 0.58 0.02 

 Min - Max 3.00 - 14.9  2.35 - 9.52  0.13 - 3.80  2.63 - 10.4  0.00 - 9.26 0.00 - 1.97 8.74 - 8.76

C18:2 CLA Mean 0.00 a 0.09 b 0.00  0.00  0.00 0.00 0.00 

 SD 0.00  0.12  0.00  0.00  0.00 0.00 0.00 

 Min - Max 0.00  0.00 - 0.28  0.00  0.00  0.00 0.00 0.00 

ƩSFA Mean 36.5  38.1  39.4 b 9.59 a 28.3 70.9 7.51 

 SD 8.25  11.1  2.61  2.41  23.7 19.5 0.11 

 Min - Max 26.0 - 51.2  19.9 - 48.1  34.7 - 41.9  6.60 - 13.8  7.95 - 93.6 40.9 - 91.1 7.44 - 7.59

ƩMUFA Mean 44.6  42.4  43.5 a 57.5 b 49.6 24.0 64.4 

 SD 6.07  7.58  4.48  13.1  16.7 16.0 0.12 

 Min - Max 31.3 - 51.8  30.6 - 52.2  36.7 - 51.0  25.7 - 66.1  5.54 - 62.9 7.23 - 46.2 64.3 - 64.4

ƩPUFA Mean 18.6  19.1  17.1 a 33.0 b 21.9 4.93 28.0 

 SD 5.46  12.1  3.84  11.9  11.4 3.67 0.05 

 Min - Max 12.3 - 30.0  9.71 - 49.5  14.3 - 23.4  24.8 - 60.5  0.88 - 46.8 1.61 - 12.5 27.96 - 28.03

ƩTFA Mean 0.08 a 0.34 b 0.00  0.00  0.08 0.14 0.06 

 SD 0.15  0.43  0.00  0.00  0.13 0.17 0.01 

 Min - Max 0.00 - 0.45  0.00 - 1.10  0.00  0.00  0.00 - 0.44 0.00 - 0.38 0.06 - 0.07

aSignificant differences in Tukeys’s test (p < 0.05) are marked with different letters in the same row; SD = Standard deviation. 
 

Only one isomer of CLA was detected: C18:2 cis-9, 
trans-11, which is the main isomer in milk [9]. The pro- 
portions of CLA in the individual cheeses varied from 
0.23% to 0.58%. These values are well within the ranges 
reported for Swedish hard cheeses [25] and American 
Cheddar [21], but lower than the values reported for cheese 
elsewhere [26-29]. 

TFA values were slightly lower than those reported for 
cow milk [9,22] and Emmental [30]. In addition, the pro- 
portions of vaccenic acid (data not shown) were lower 
than those reported for different cheese varieties [31], 
although similar to those reported for cheese elsewhere 
[32]. The fatty acid composition of milk is affected by 

several factors, which creates variability from country to 
country [33]. Feeding regime and genetic composition 
are two important factors. 

The proportion of SFA was lower and the proportion 
of LNA was higher in the reduced-fat cheeses than in the 
full-fat cheeses (p < 0.05), and the lower values enhance 
the positive effect of fat reduction. Contrary to our find- 
ing, Nelson and Barbano [34] observed a slight increase 
in the proportion of SFA in reduced-fat cheese when us- 
ing a novel fat removal process. However, total fat con- 
tent must always be taken into consideration when esti- 
mating the health effect. Thus, although the proportion of 
LNA was highest in the reduced-fat cheeses, the total 
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amount was lower because of the lower fat content. 
We found some differences in individual fatty acids 

between the cheese varieties. CLA content has been found 
to differ between cheese varieties [31]. It was stated in a 
review [23] that processing usually has no effect on the 
CLA content of cheese, whereas ripening time sometimes 
has an effect. The season of the year has an effect on the 
fatty acid profile of cheese [26]. The sampling was not 
suitable to ascertain whether the variance found here origin- 
nates from milk or from cheese production. However, the 
differences found here are not remarkable from the view 
of healthiness. 

4.2. Spreads and Shortenings 

The fatty acid profiles varied remarkably between prod- 
ucts. In general, liquid shortenings contained more PUFA 
and MUFA and essential fatty acids LNA and ALA than 
solid shortenings. Fattier spreads contained more TFA than 
light spreads. However, none of the shortenings and only 
one spread contained more than 1% TFA. Industrial TFA 
is not separated from ruminant TFA in Table 1. Only the 
spreads with butter contained TFA (data not shown). 
Thus, it can be concluded that spreads and shortenings 
have very little TFA in Finland, and it is mostly from 
ruminant origin. Studies from Austria [12] showed 3.37% 
± 6.15% TFA in margarines and fats, and in Switzerland 
[13] 3.86% TFA in margarines and shortenings. House- 
hold margarines tend to have less TFA than industrial 
fats. However, very recent publications (less than 3 years 
old) were not found. So far, Denmark is the only country 
where there is a limit for TFA in fats and oils in legisla-
tion. The TFA contents found here were less than the 
regulation limit of 2 g per 100 g of oil or fat in Denmark 
(Order no. 160 of 11 March 2003 on the content of trans 
fatty acids in oils and fats). In view of this survey, regu-
lations considering TFA content are not needed in Finland. 

The n-6/n-3 ratio is recommended to be between 3 and 
9 by Nordic Nutrition Recommendations [24]. Spreads in 
general had lower n-6/n-3 ratios than recommended, and 
shortenings higher ratios than recommended. Although it 
has been stated [35] that this ratio has no meaning for the 
risk of cardiovascular disease, some studies [36] conclude 
that the long-chain PUFA status can be improved by in- 
creasing n-3 intake and decreasing n-6 intake, meaning 
lower n-6/n-3 ratios. Consumers must be very conscious 
about different fatty acids and their relevance to health 
when selecting these products. The awareness of the dif- 
ference between saturated and unsaturated fat is not ade- 
quate in the USA, where only half of consumers knew 
whether fats are “good” or “bad” [37]. In the UK, the 
understanding of nutrition information on food labels was 
87.5% [38]. However, in the same study, only 27% of 

shoppers were found to have looked at nutrition informa- 
tion on the label. Considering the fact that PUFA is sel- 
dom labelled, and n-3 fatty acids even more rarely, the 
task is not easy. 

4.3. Vegetable Fat Dairy Products 

The fatty acid profiles of creams were similar to those 
reported for milk-fat [9,39]. CLA content was lower than 
reported for Swedish whipping cream [25] and Swiss cream 
[23], but at the same level as reported for Dutch milk in 
spring-time [39]. Creams in this study were collected dur- 
ing a corresponding period. Milk fat is a remarkable source 
of SFA in the diet. The n-6/n-3 ratio is at the recommended 
level, though concentrations of LNA and ALA are low. 

A few vegetable fat ice creams and half creams con- 
tained little TFA, however the proportion was less than 
1% in every case. Compared to cream, vegetable fat half 
creams in general contained less SFA and more PUFA. 
The product with coconut powder contained the highest 
proportion of SFA. The mean value for SFA in vegetable 
fat ice creams was almost the same as in cream; never- 
theless, the large variation means that products with more 
SFA than cream are common. Against the general pre- 
supposition, it can be concluded that consuming vegeta- 
ble fat ice cream instead of real ice cream may increase 
SFA intake. Levels of LNA and ALA in vegetable fat ice 
creams and half creams also varied considerably, presuma- 
bly according to the fat source. However, they contain 
more LNA than cream. The n-6/n-3 ratios in vegetable 
fat half creams were, in general, at the recommended level 
of between 3 and 9, and no exceeding values were detected. 
However, one half cream and 10 ice creams with vegeta-
ble fat did not have detectable amounts of ALA, so the 
ratio could not be calculated and can be considered to 
exceed the recommended level. The obligatory labelling 
for products without a nutritional claim is very restricted; 
only fat content must be labelled. Consumers should have 
good knowledge about vegetable fats and oils to be able 
to distinguish the product with the best fatty acid profile 
for health. 

The fatty acid profiles of cheese substitutes corresponded 
to rapeseed oil, according to the Finnish food composition 
database  
(http://www.fineli.fi/food.php?foodid=535&lang=en). 
Cheese with rapeseed oil contains a lot more LNA and 
ALA, and less SFA, than cheese with milk-fat. The n-6/n-3 
ratio is not at the recommended level; however, high oleic 
acid, LNA, and ALA content makes dairy products with 
rapeseed oil healthy [10]. Vegetable fat products do not 
contain CLA. On the other hand, in a review by Collomb, 
et al. [8], the beneficial effects of CLA could not be es- 
tablished. 
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5. Conclusions 

Fat reduction in cheese had an influence on the propor- 
tions of LNA, SFA, and MUFA and, in addition, the pro- 
portion of SFA correlated positively with the fat content. 
However, we can conclude that consumption of reduced-fat 
cheese in place of full-fat cheese does not negatively affect 
the quality of the consumed fat. 

Liquid shortenings in general have a better fatty acid 
profile for health than solid shortenings. Shortenings, 
spreads and margarines, vegetable fat half creams, and 
vegetable fat ice creams on the Finnish market have only 
negligible amounts of TFA. There are differences between 
the fatty acid profiles of light spreads and fattier spreads, 
however, both groups include products with the recom- 
mended n-6/n-3 ratio. Vegetable fat half creams are gen- 
erally healthier than cream. In contrast, vegetable fat ice 
creams may have more SFA and a higher n-6/n-3 ratio 
than cream. Dairy products with vegetable fat have vari- 
able fatty acid profiles. A lot of knowledge about differ- 
ent fats and oils is needed by the consumer to be able to 
distinguish the product with the healthiest fat. The man- 
datory labelling is inadequate in many cases. It can be 
concluded that TFA is not a problem in Finland, but 
more information on fat quality on the label is needed. 
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